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Relationships between the continuous and the
many-lined spectra of hydrogen. Y. Hukumoto
(Sci. Rep. Tohoku, 1931, 20, 433—449).—The
variations in the intensity of the H spectra in the
negative glow, Faraday dark space, and positive
column have been followed. A. R.

Dependence on field strength of intensity and
sharpness of lines in the Stark effect com-
ponents of Ilv. R. Gebauer and H. R. voXx
Traubexberg (Z. Physik, 1931, 71, 291—298).

Broadening of the resonance atomic line of
helium. W. weizel (Physical Rev., 1931, [ii],
38, 642—645).—Asymmetric broadening due to
pressure is explained by the shape of the potential
energy curves of the two-centre system of two He
atoms. " N. M. Bligh.

Perturbations in the helium band spectrum.
G.H. Dieke (Physical Rev., 1931, [ii], 38, 646—657).

Continuous absorption in lithium and sodium
vapours. B. Trumpv (Z. Physik, 1931, 71, 720—
734).—The results of an investigation of the boundary
continuum of the Li principal series are given.

A. J. Mee.

Ultra-violet absorption spectrum of fluorine.
H. vox W artexberg, G. Sprenger, and J. Taylor
(Z. physikal. Chem., Bodenstein Festband, 1931,
61—68).—The wultra-violet absorption curve of F
exhibits a max. at 2900 A. Combination of this
figure with the difference between the convergence
and max. absorption wave-lengths obtained by
extrapolation from the values for the other halogens
yields for the convergence wave-length 4470750 A,
which corresponds with a heat of dissociation of
63-3i0-6 kg.-cal. Although the conditions are com-
paratively favourable for the processes which would
be involved, H2 and F2 do not unite as a result of
exposure to radiation from a spark between Mg
electrodes, except in as far as the reaction on the
walls is favoured by the increased circulation of the
gases. ' H. F. Gitibe.

Emission spectrum of sodium hydride. T.
Hori (Z. Physik, 1931, 71, 478—531).—The emission
spectrum, extending from 3540 to 5050 A., is more
complicated than the absorption spectrum. The
analysis can be carried out only with the aid of the
absorption spectrum. The moment of inertia of the
normal state is 5-65 X 10-40 g.-cm.2, that of the
excited state 14-66 x 10-40g.-cm.2* A. J. Mee.

Spectra of metals obtained by explosive
reactions. T. Tuciiolski (Bull. Acad. Polonaise,
1931, A, 76— 105).—Spectra from the detonation of
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the picrates of Na, K, Ca, Ba, Cu, and Fe with
collodion and gelatin have been obtained and the
temp, of explosion has been calc. W. R. Axgus.

Low-voltage excitation of sodium. W. C.
Michels (Physical Rev., 1931, [ii], 38, 712—717).—
Using a new type of tube, the optical excitation
function of the resonance lines in Na vapour excited
by low-velocity electron impact was investigated for
the range 1-8—4-2 volts. N. M. Bligh.

/-Values (oscillator strengths) of the /.»-lines
from line-absorption measurements. W. Zeh-
dex (Naturwiss., 1931, 19, 826—827; cf. A., 1928,
SOo; 1929, 1119).

Examination with large dispersion of a typical
case of multiplet resonance in the vapour of
diatomic sulphur. P. Swings and A. Legros
(Bull. Acad. roy. Belg., 1931, [v], 17, 808—SI1).—
Using the 2967-64 Hg line as exciting ray the resonance
spectrum of S2vapour has been examined.

W. R. Axgus.
General formulation of the absorption bands
of sulphur vapour. J. Gexard (Bull. Acad,

roy. Belg., 1931, [v], 17, S12—815).—The author’s
equation (ibid., 387) and that of Christy' and Naude
(this vol., 779) agree well with experimental data.
Rredissociation begins with » '= 10.
W. R. Angus.
Rotation quantum numbers of the resonance
doublets of sulphur. P. Swings (Bull. Acad. roy.
Belg., 1931, [v], 17, 972—974).—The rotation
quantum numbers corresponding with the doublets in
the spectrum of S excited byr various Hg lines have
been calc, as 9, 20, 46, and 47. The optimum rotation
quantum no. is 25. J. W.Smith.
Intensities of the components of the rotation
doublets in the resonance spectrum of sulphur.
P. swings (Bull. Acad. roy. Belg., 1931, [v], 17,
956—971).—Some regrouping of the rotation doublets
observed in the S2 spectrum excited by' Hg arc is
suggested. J. W.Smith.
Zeeman effect of quadrupole radiation. E.
Segrf£ and C.J. Barker (Naturwiss., 1931,19, 738).
—The Zeeman effect in K has been studied longi-
tudinally and obliquely (a=45°). W.R.Angus.

Nuclear spin of potassium. F. W. Loomis and
R. W. wood (Physical Rev., 1931, [ii], 38, 854— 856).
—Photographs of certain bands in the absorption
spectrum of the K mol. show branches with alternating
intensities. The phenomenon of alternating missing
lines does not occur, showing that the nuclear spin of
K39 is not zero. N. M. Bligh.
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Fluorescence radiation of manganese vapour.
J. Fridrichson (Bull. Acad. Polonaise, 1931, A,
69—75).—The fluorescence of Mn vapour which has
been heated to 700—800° and excited by a Mn
spark consists of two sets of triplets. Only the longer
wave-length triplet is produced by excitation with
various light sources. W. R. Angus.

Fine structure of the spectrum lines of the
zinc arc in vacuum and the energy levels of zinc.
W. Mohammad and P. N. Siiarma (Phil. Mag., 1931,
[vii], 12, 726—728).—A revision of an earlier investig-
ation (cf. this vol., 7). F. J. Wilkins.

Gompai’ison of sources for zinc resonance
radiation. A. C. G. Mitchett (J. Franklin Inst.,
1931, 212, 305—316).—Three sources are described
and compared. H. J. Emeleus.

Structure of the spectrum Se 1. J. S
Badami and K. R. Rao (Nature, 1931, 128, 496).—
A system of energy levels characteristic of the spectrum
of Se m has been identified. L. S. Theobald.

First spark spectrum of rubidium (Rb 11).
0. Laporte, G. R. Milter, and R. A. Sawyer
(Physical Rev., 1931, [ii], 38, 843—853).—Ultra-
violet and visible spectra were photographed; wave-

lengths, separations, classifications, and intensities
are tabulated for 121 lines. The ionisation potential
of Rb n is 27-3 volts. N. M. B1righ.

First spark spectrum of indium, In11. R. J.
Lang and R. A. Sawyer (Z. Physik, 1931, 71, 453—
459).—The term analysis of Inn singlet and triplet

terms resembles that of Aln and Gan. The
ionisation potential derived from the lowest term is
18-79 volts. A. J. Mee.

Nuclear moment of the indium atom. J. C.
McLennan, (Miss) E. J. Artin, and K. E. Hall
(Proc. Roy. Soc., 1931, A, 133, 333—335).—Lines in
the ultra-violet region of the arc spectrum of In have
been studied, using a quartz Lumrner plate. | is
probably

. L. Bircumshaw.

Fine structure in the arc spectra of indium
and thallium. A. L. Narayan (Nature, 1931,128,
675).—Measurements of fine structure of the lines
4511, 4101, 3259, and 3256 A. support Jackson’s
complex structure for In (A, 1930, 1075); the
probable val. of the nuclear moment is 5/2 or 7/2.
The nuclear moment of b for T1is confirmed (cf. A,
1929, 1354). L. S. Theobald.

Spark spectrum of tellurium. Te ivand Tevi.
K. R. Rao (Proc, Roy. Soc., 1931, A, 133, 220—
228).—The spectrum has been examined in the
region 1500—500 A., and photographs of discharges
through Te vapour in capillary tubes have been taken
in the region 4000—2200 A. The ionisation potentials
are Te iv 37-7 and Tevi 72-0 volts approx.

L. L. Bircumshaw.

Remarkable resonance series in the vapour
of diatomic tellurium. A. Legros (Bull. Acad,
roy. Belg., 1931, [v], 17, 816—822).—The resonance
spectrum excited in Te vapour by the 4481 A. line of
a Mg spark consists of five anti-Stokes lines and some
30 positive terms. W. R. Angus.
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New resonance series in diatomic tellurium
vapour. J. Pierard (Bull. Acad. roy. Belg., 1931,
[v], 17, 974—979).—Onillumination with a condensed
spark between Pb electrodes, Te, vapour at about
750° shows intense fluorescence. Two series have been
measured, excited by the spark lines 405S and 4248 A.
respectively. J. W. Smith.

Nuclear moment of cesium. H. Barth and
W. Schutz (Naturwiss., 1931, 19, 774).—The nuclear
moment of Cs, calc, from the intensity ratio of the
hyperfine structure components of the Cs blue
doublet, is 3/2. W. R. Angus.

Fluorescent excitation of mercury by the
resonance frequency and by lower frequencies.
Further studies. (Lord) Rayleigh (Proc. Roy.
Soc., 1931, A, 132, 650—666; cf. A., 1929, 1207).—
The fluorescence of Hg vapour is excited by light of
the frequency of the core of the resonance line 2537
(core excitation), and light of less frequency absorbed
in the band which begins at the resonance line (wing
frequency). L. L. Bircumshaw.

Triple-spectrum discharge tube. R. W. Shaw
and G. B. Sabine (Science, 1931, 74, 179).—The
construction of an inexpensive substitute for a
Hg-vapour lamp is described. Three distinct types
of discharge can be obtained. L. S. Theobald.

Band absorption of mercury vapour in the
extreme ultra-violet. N. Kremenevski (z.
Physik, 1931, 71, 792—797).—Continuous bands were
observed at 1850, 1807, 1694, 1403 A. In the region
of the Steubing fluorescence bands a series of diffuse
absorption bands converging to 1900 A. was found.

A. J. Mee.

Ultra-ionisation potentials in mercury vapour.
A. G. Shenstone (Physical Rev., 1931, [ii], 38, 873—
S75). N. M. Bligii.

Effect of temperature on the continuous band
spectrum of mercury vapour. W. M. Nielsen
(Physical Rev., 1931, [ii], 38, 888—898).—The struc-
ture and intensities of the 4850 and 3300 A. bands
are described. N. 51. Brigh.

Hyperfine structure of thallium 1I. J. B.
Green and J. Wuref (Nature, 1931, 128, 409).—
Details of a magnetic analysis are recorded.

L. S. Theobald.

Isotopic displacement in hyperfine structure.
J. H. Bartlett, jun. (Nature, 1931, 128, 408—409).
—A discussion relating to TI. L. S. Theobald.

Hyperfine structure of thallium il. H.Schuter
and J. E. Keyston (Nature, 1931, 128, 409—410).—
McLennan and Crawford’s failure to discover an
isotope effect (this vol., 993) is due to the limited
resolving power employed. L. S. Theobald.

Resonance series of bismuth vapour. J.
Parys (Z. Physik, 1931, 71, S07—813).—The fluor-
escence spectrum of saturated Bi vapour at S00°
consists of three doublet series. A. J. Mee.

Sparking potential of air for high-frequency
discharges. E. W. B. Git1 and R. H. Donaldson
(Phil. Mag., 1931, [vii], 12, 719—726).—The sparking
potential of air for high-frequency discharges has been
studied at different pressures with the electric field
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parallel to the axis of the discharge tube, or at right
angles to it. The results are discussed.

F. J. Wilkins.

Stark effect in band spectra. B. Svensson

(Z. Physik, 1931, 71, 450—452).—The four CO bands

at 45835, 4511, 4393, and 4123 A. have been studied ;
they show no appreciable splitting or displacement.
A. J. Mee.

Theory of hyperfine structure. G. RAC.» (Z.

Physik, 1931, 71, 431—441).—The causes of the

deviations noted between experiment and theory in

the case of hyperfine structure are investigated. The

experimental deviations cannot bo completely
explained. A. J. Mee.

Intensity changes of hyperfine structure.
H.Schiuler and J. E. Keyston (Z. Physik, 1931, 71,
413—115).—Using identical light sources, but different
excitation conditions, considerable intensity changes
in the hyperfine structure of Cd, Tl, and Hg have been
found. A. J. Mee.

Intensity summation rules and perturbation
effects in complex spectra. G. R. Harrison and
M. H. Johnson, jun. (Physical Rev., 1931, [ii], 38,
757—778).—Intensity rules and formulas are summar-
ised, and a new J-group sum rule is derived and
discussed. N. M. Bligh.

High-power source of continuous ultra-violet
Spectrum G. B. Kistiakow sky (ReV. Sei. InStr.,
1931, [ii], 2, 549—550).—A modified form of the
hydrogen discharge tube of Bay and Steiner (A.,
1927, 1117) is described.

Evidence for the spin ox the photon from light
scattering. G.Praczek (Nature, 1931,128,410).
L. S. Theobald.

Relation of line absorption and brightness of

spectral lines. W. Schutz (Z. Physik, 1931, 71,

301—305).—The curves show a min. which is explained
by the Doppler effect. A. B. D. Cassie.

Energy relations in complex spectra. D. R.
Inglis (Physical Rev., 1931, [ii], 38, S62—872).
N. M. Bligii.
Electrodeless discharge : method of measur-
ing induced current ; variation of current with
pressure for various gases. C.T.Knut and J. K.
Knipp (Physical Rev., 1931, [ii], 38, 948—954).
N. M. Brigh.
Output of fluorescence in the /.-region. G.
von Hevesy and E. Alexander (Naturwiss., 1931,
19, 825—82G). C. A. Silberrad.

Simple theory of X-ray spectra according to
wave mechanics. Y.S.vrkijan (Z. Physik, 1931,
71, 403—411).—An attempt to form a theory of
X-ray spectra analogous to that of the optical spectra
of He and ionised Li. A. B. D. Cassie.

Interference bands of large path differences.
E. Lau (Ann. Physik, 1931, [v], 10, 71—80).—These
are produced with the aid of the multiplex-interference
spectroscope. W. Good.

Diffraction of cathode rays by thin films.
E. T. Jones (Phil. Mag., 1931, [vii], 12, 041—057).—
Films of Au and celluloid were used.

F. J. Wilkins.
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Diffuse scattering of A'-rays from sylvine.
G. G. Harvey (Physical Rev., 1931, [ii], 38, 593—
003; cf. this vol.,, S9G)—Regarding the sylvine
crystal as consisting of one kind of A-like atoms,
values of the scattered intensity at room temp, are
obtained, and when plotted as a function of the
scattering angle and wave-length give a curve similar
to that forrock-salt. The curve iscompared with that
of Wollan for A (cf. this vol., 781). N. M. Biigh.

Effect of temperature on the intensity of X-rays
diffusely scattered from rock-salt. w. D. Craus
(Physical Rev., 1931, [ii], 38, 004—017).—Scattered
intensity ratios for the temp, range 120—750° abs.
preclude the Debye formula for the decrease in
intensity with fall of temp., agree with Waller’s
modified formula at low temp., and satisfy the formula
of Jauncey and Harvey (this vol., 890) at the higher
temp. N. M. Birigh.

Shape of theAg-L, Mo-li, and Gu-/i lines.
R. C. Spencer (Physical Rev., 1931, [ii], 38, 030—
041).—Using the double X-ray spectrometer, com-
ponents, widths, separations, and intensities were
investigated. N. M. Brigh.

Reflexion of X-rays in thin sheets. E. Nah-
ring (Physikal. Z., 1931, 32, 730—733).—W ith small
angles of reflexion the reflective power of thin sheets
of Ag and Pt is greater than that of thick sheets.

W. R. Angus.

Intensity of total scattering of X-rays by gases.
I, Il. Y. H. Woo (Proc. Nat. Acad. Sci., 1931, 17,
407—475).—The general theory of the intensity of
total scattering of X-rays by a polyat. mol. is con-
sidered on the assumption that only the coherent
scattered radiations from the different atoms will
interfere with each other, whilst the incoherent
radiation will be simply added up.

Il. The theory is applied to Barrett’s experiments
on the scattering of X-rays by 02and N2for various
wave-lengths. " A. J. Mee.

Scattering by diatomic gases. E. O. Wollan
(Proc. Nat. Acad. Sci., 1931, 17, 475—479).—The
theoretical work of Woo (cf. preceding abstract) is
applied to the scattering data of the author for A,
Ne, 02 H2 and N2 A. J. Mee.

Reflexion of long X-rays. C. B. 0. Mohr
(Proc. Roy. Soc., 1931, A, 133; 292—303).—The
refractive indices of long wave-length X-rays have
been investigated by the total reflexion method, using
a vacuum spectrograph. L. L. Bircumsiiaw.

Reflexion and diffraction of X-rays. T. H.
Laby and R. T. W. Bingham (Proc. Roy. Soc., 1931,
A, 133, 274—291).—Experiments are described which
verify the existence of reflexion at angles greater than
the calc. crit. angle. The intensity of reflexion of C
radiation from a glass mirror has been determined.

L. L. Bircumsiiaw.

Vacuum spectrometer for long wave-lengtb
X-rays. R.T.W. Bingham (Proc. Roy. Soc., 1931,
A, 133, 200—274).—The Seeman form of spectro-
meter is used, together with a method of measuring
angles on a single circle. The instrument is used to
measure the wave-length of the Al-Xctj2line relative to
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the 5th and 6th orders of the Cu-Xa12 doublet, using a
sugar crystal. L. L. Bercumshaw.

Fine structure of the K-absorption edge of
potassium. G. A. Lindsay (Z. Physik, 1931, 71,
735—738).— Determinations of the A'-absorption of
potassium have been carried out by reflexion from
crystals of KC1, KBr, and KI. A. J. Mee.

Satellites of the .V-series A'-ray lines. F. R.
Hirsh, jun. (Physical Rev., 1931, [ii], 38, 914—
924).—Four satellites of the diagram line in the

at. no. range U (92)—Yb (70), and 3 of the line J/S in
the range U (92)—Gd (64) were measured and revealed,
respectively, two satellites each, not previously
reported. N. M. Brigh.

New effect produced by action of A-rays on
matter. G. |I. Pokrowski (Physical Rev., 1931,
[ii], 38, 925—930).—The weak radioactivity acquired
by Sn, W, Hg, Pb, and Bi after irradiation by X-rays
wasinvestigated by measurement ofionisationproduced
by the sample, and by counting scintillations pro-
duced by emitted particles. The mean energy of each
emitted particle is of the order 10“6 erg, indicating a
nuclear origin. N. M. Bligh.

New form of Geiger point counter. M. Steen-
beck (Z. Physik, 1931, 71, 422—430).—A counter is
described which will indicate single quants, and for a
single charge deals with about 100 times the charge of
the former instrument. A. J. Mee.

Counting device for use with the Geiger
counter. J. C. Jacobsen (Nature, 1931,128, 674).
L. S. Theobald.
Application of the point counter for deter-
mination of external photo-electric effect.
H. Bauer (Z. Physik, 1931, 71, 532—550).—The use
of the counter for determining the no. of electrons
discharged from a surface (metal or insulator) by the
action of light is described. The position of the long-
wave limits for the vaporised metals Au, Ag, Cu, Zn,
Pb, Cd, and Al in vac. and for a variety of insulators
was determined. A. J. Mee.

Physico-chemical nature of metal surfaces in
the selective photo-electric emission of alkali
metals. R. Suhrmann (Z. Elektrochem., 1931, 37,
678—682).—When K is exposed to the vapour of a
substance which reacts feebly with it and a layer of
K is subsequently condensed on the surface there is
a selective max. in the photo-electric emission for
certain wave-lengths. The position of the max.
depends on the thickness of the intermediate layer of
K compound and its intensity on the degree of sub-
division of the surface layer of K. The ready
reactivity and volatility of the alkali metals suggest
that the observed selective max. in photo-electric
emission can be traced to this cause.

E. S. Hedges.

Photo-electric properties of potassium sur-
faces under the influence of hydrogen atoms.
S. Rijanov (Z. Physik, 1931, 71, 325—33S).—The
photo-electric sensitivity of K increases to 20—40
times its original val. in an atm. of H2 and then
diminishes. The H atoms adsorbed increase to
3x 1016 per sg. cm. and then remain const.

A. B. D. Cassie.
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Selective photo-effect and light absorption.

R. Freischmann (Naturwiss., 1931, 19, 826).
C. A. Silberrad.

lonisation of Kr and Xe by positive alkali
ions and the ionisation potentials of Ne, A; Kr,
and Xe. 0. Beeck and J. C. Mouzon (Physical
Rev., 1931, [ii], 38, 967—96S; cf. this vol., 542).—
The most efficient ionisers are Cs+ for Xe, K+ and
Rb+ for Ivr; K+ is more efficient than Rb+ for Xe,
and Rb+is slightly less efficient than K+ for A.

N. M. Brigh.
in mercury vapour at
very low pressures. K. Meyer and A. Gunther-
Schulze (Z. Physik, 1931, 71, 279—290).—The
quantity of metal sputtered from a cathode surface in
Hg vapour is independent of pressure near 0-005 mm.
It is proportional to lower voltages across the tube,
and at 1000 volts each Hg ion liberated one atom
from Al, Si, Mn. Fe, Ni, Zr, Mo, Ta, and W cathodes,
but Be, Co, Cr, Cu, Pd, Pt, and Ag showed no such
relation. A. B. D. Cassie.

Electron terms of the hydrogen molecule.
E. A. Hylleraas (Z. Physik, 1931, 71, 739—763).—
Theoretical. A comparatively simple method is given
for calculating the characteristic function of H ions
and the electron terms of the excited H, mol.

A. J. Mee.

Excitation probabilities for electronsin helium,
neon, and argon. L. C. Van Atta (Physical Rev.,
1931, [ii], 38, 876—887).—Energy losses for electrons
scattered inelastically in He, Ne, and A were deter-
mined as 21-1370-04, 16-64+0-05, and 11-53+0-05
volts, respectively. N. M. Brigh.

Numerical calculations of atomic scattering
factors. R. W. James and G. W. Brindltey (Phil.
Mag., 1931, [vii], 12, 729).—Correction of errors of an
earlier paper (cf. this vol., 889). F. J. Wilkins.

Structure of absorption constants of light
elements measured by means of the electron
counting tube. H. Neuferdt (Z. Physik, 1931,
71, 412).—Errors in a previous paper (this vol., 781)
are corrected. A. B. D. Cassie.

Diffraction experiments with very fast elec-
trons. E. Rupp (Ann. Physik, 1931, [v], 10,
927—946).—The “ atom form ” factor for Au with
electrons of 220 kv., the appearance of a new type of
diffraction rings which can be characterised by
fractional nos., and the proof of the de Broglie relation
from voltage measurements in the region 100—250 kv.
are dealt with. W. R. Angus.

Augular distribution of electrons scattered by
gas molecules. C. Ramsauer and R. Kollath
(Ann. Physik, 1931, [v], 10, 143—154).—An extension
of previous investigations (cf. this vol., 782) to Nc,
Kr, Xe, N2, CO, C02 and CH4. W. Good.

Energy loss and scattering of electrons by
passage through gases. IlI. Neon and argon.
M. Renninger (Ann. Physik, 1931, [v], 10, 111—
128).—In essentials the results for Ne and A are
similar to those for N2 (cf. this vol., 782) and are not
more favourable than the latter for comparison with
Bethe’s calculations. W. Good.

Cathode sputtering
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Polarisation of a beam of electrons by scatter-
ing. N. F. Mott (Nature, 1931, 128, 454).
L. S. Theobald.
Electronic charge. W.N.Bond (Phil. Mag., 1931,
[vii], 12, 632—640; cf. this vol., 143).—The previous
method lias been applied to more extensive data,
with the following results : e=(4-7794+0-0011) X 10-10
abs. e.s. units, A=(6-5580+0-0031) X10"27 erg sec.,
c/m=(T7690+6-0040)X107 abs. em. unit gr1;
MPjm =1846-5-+£0-48, which differs from Eddington’s
-val. of (136)2/10 by more than six times the probable
error. The val. of hc/'lize2 is 137-01 £(0-059:t0-006),
agreeing with Eddington’s val. of 137.
F. J. Wilkins.
Diffraction of electrons by single crystals.

G. P.Thomson (Proc. Roy. Soc., 1931, A, 133,1—25).

—A detailed investigation has been made of the
diffraction of electrons of 30—50 kv. by single
crystals of Cu and Ag. The usual wave theory is
extended to account for the diffraction patterns
eobserved by assuming the etched surface of the
ecrystal to consist of a series of lumps, through which
the electrons can pass, of the order of 10*6 cm. in
linear dimensions. Close agreement exists between
theory and experiment, even in the case of certain
irregular “ exceptional ” patterns. There is a com-
plete absence of forbidden reflexions and half orders.
Experiments with Cu electrolytically deposited on
the etched surface of single crystals of Cu showed
that the spacing of part at least of the added substance
islargerthan that of normal Cu, although the structure
isroughly similar; that the deposited surface usually
follows the orientation of the original crystal; and
that certain spots appear which would correspond
with “ forbidden ” planes of Cu. Diffraction patterns
are produced from a cleavage face of rock-salt, and
also strong Kikuchi lines. The depth of penetration
of the rays is of the order of 10-7 cm.
L. L. Bircttmshaw.

Focussing method for producing electron
diffraction patterns. A. A. Lebedeff (Nature,
1931, 128, 491).—Details are given and electron
diffraction patterns for NaCl, Au leaf, paraffin, and
a Au film produced by cathodic sputtering are re-
produced. L. S. Theobald.

Diffraction of electrons by thin films of nickel
and copper oxide. J. A. Darbyshire (Trans.
Faraday Soc., 1931, 27, 675—678).—The electron
diffraction spectra of the oxide films formed on the
surface of Ni and Cu by heating correspond with those

mf the usual eryst. forms of NiO and Cu20. There is
no evidence of the presence of metal. R. Cuthill.
Ageing of ions in air and nitrogen. J. Zeleny

(Physical Rev., 1931, [ii], 38, 969—976; cf. A., 1930,
1231).—The mobilities of ions at different short ages
in air and N2were investigated. W.ith increase of age
the negative ions of short, age and high mobility
transform into slower ions. The slow decrease of
mobility with age, and the large effect of slight changes
of gas composition on the rate of this decrease, indicate
a gradual change of size of the ions.
N. M. Brigh.

Reflexion of mercury from alkali halide

crystals. H.A.Zanit and A. Ertett (Physical Rev.,
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1931, [ii], 38, 977—997).—The distribution of Hg
atoms scattered from NaCl, KC1, KBr, and K1 was
investigated as a function of the angle of incidence
and temp, of the scatterer and incident beam.
N. M. Blrigii.
Structure of films from molecular rays.
K. Coper, L. Frommer, and H. Zocher (Z. Elektro-
chem., 1931, 37, 571—577).—A description is given
of the appearance and structure of thin films of Ag
Au, Cu, Pt, Cd, PbO, B2 3, NaCl, AgCl, CaF,, and
CrCI3 prepared by the rapid condensation of the
vapours of these substances in vac. In general, the
films consist ofinhomogeneous, non-spherical particles.
E. S. Hedges.
Density of ions at a polarised electrode.
K. Teige (Chem. Listv, 1931, 25, 277—278).
R. Truszkowbki.
Properties of atomic layers. P. Lukirski.
A. Soslna, S. Vekschinski, and T. Zareva (Z
Physik, 1931, 71, 306—324).—Two methods of
determining surface potentials by means of electron
emission are described. Qual. measurements indicate
that unimol. layers of Ba. and Th lower the work
function of the surface, and that the work function
for any greater thickness is the same as that for a
bimol. layer. Evaporation to a unimol. layer is much
more readily attained than evaporation of the unimol.
layer itself.* A. B. D. Cassie.

Relative abundances of isotopes. H. C. Urey
and C. A. Bradley, jun. (Physical Rev., 1931, [ii],
38, 718—724).—To distinguish two types of nuclear
stability, thermodynamic calculations are made for
certain isotopic transmutation reactions. Results
indicate that at. nuclei on earth do not represent an
equilibrium mixture at any temp. N. M. Bligh.

Relative amounts of lithium isotopes, Li7 anil
Li6. H. Schuler (Naturwiss., 1931, 19. 772).—The
ratio of Li7to Li6isotopes is calc, from the intensities of
hyperfine structure of the components of the Li+ line
at 5485 A, The val. 10-5 is in good agreement with
Aston’s val. of 10-2+0-5. W. R. Angus.

Isotope separation in the spectra of Lil.
D. S.Hughes (Physical Rev., 1931, [ii], 38, S57—861:
cf. A., 1930, 1328).—A faint isotope component was
found on the long wave-length side of the lines 6708
and 3232 A., the measured separation of this com-
ponent and the doublet being in good agreement with
the calc, separation of the Li6and Li7lines. The line
6104 A 'S no components other than the regular
doublet. N. M. Bligh.

Isotopes of lithium, sodium, and potassium.
K. T. Bainbridge (J. Franklin Inst., 1931, 212. 317—
339).—Magnetic analysis of the positive ravs of Li
from a heated spodumene source shows no change
w-ith temp, in the relative abundance of Li7 and LiB
The isotopes Na2l, Na22, Na25. K40, K42, and K 43 were
found to occur only in very small amounts, if at all.

H. J. Emelfus.

At. wt. of fluorine. H. S. Patterson, R.
Whytlaw-Gray,and W. Caivood (Nature, 1931,128,
375).—The at. wt. of F obtained from density measure-
ments on MeF by the method used for Xe (this vol
890) is 19-013 (C 12-010). The presence of small
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quantities of a higher isotope of F is suspected. The
compressibility coeff. 1+X of MeF at 21° is 1-00823.
Moles and Batuecas’ vals. for this coeff. and for
density are too high. L. S. Theobald.

Isotopic constitution and at. wt. of selenium,
bromine, boron, tungsten, antimony, osmium,
ruthenium, tellurium, germanium, rhenium,
and chlorine. F. W. Aston (Proc. Roy. Soc.,
1931, A, 132, 487—498).—By means of photometry
of the mass spectra of a no. of elements, the no. and
relative abundance of their isotopes have been
obtained. Twenty new isotopes were discovered and
the magnitude of many new packing fractions has
been determined, including that of Si. At. wts.
obtained by correcting the mean mass no. for the
packing fraction and change to the chemical scale are :
Se 78-96+0-04, Br 79-9165+0-002, B 10-806+0-01,
W 183-96, Sb 121-79, Os 190-31+0-06, Ru 101-1, Te
128-03+0-1, Ge 72-65+0-05, Rh 186-22+0-07. Most
of these are in good agreement with the accepted
chemical vals. but in the case of Sc, Te, and Os the

discrepancies are serious. L. L. Bircumsiiaw.

X. At. wt. of iodine.
0. Honigschmid and H. Striebel (Z. physilcal.
Chem., Bodcnstein Festband, 1931, 283—290).—
Determination of the ratio Agl : AgCl yielded for the
at. wt. of | 126-917 (0=16). The Agl was prepared
by boating Ag in | vapour and decanting the liquid
salt from the excess of metal; the conversion into
AgCl was effected by Cl2 at SO—100°.
H. F. Gittoe.
Apparatus for preparing Ra-B+C sources.
L. F. Curtiss (Bur. Stand. J. Res., 1931, 7, 215—
218).—In the “ emanation pipette” Hg has to pass
through the capillaries of glass stop-cocks and
through rubber tubing. These defects are remedied
in an all-glass apparatus which is described and has
been used for prep, of Ra-B and Ra-C from radon.
W. R. Angus.
Purification of radon. J. Bannon (J. Cancer
Res. Comm. Sydney, 1931, 3, 86—89).—A liquid-air
radon purification apparatus is described in which
H2 and 02 arc first removed by sparking, and the
H,0 is absorbed by P20 5. C. C. N.

Radioactivity of potassium. G. von Hevesy,
W. Seith, and M. Paut (Z. pliysikal. Cliem., Boden-
stoin Festband, 1931,309—318).—Comparison of the
activities of normal and “ heavy ” KC1 demonstrates
that the radioactivity of K cannot bo ascribed to an
isotope of at. wt. 40. The degradation of K is
discussed. Il. F. Gillbe.

Structure of atomic nuclei. H. Becker and
W. Bothe (Naturwiss., 1931, 19, 753).—The calcul-
ation of the energy of Be y-radiation (A., 1930, 10S6)
is made. Ey, the energy of a y quantum, is equal to
Fc—Fbo+3-6 (10® e-volts) in agreement with the
Gamow scheme of mass defects and quantum-
mechanical theory of at. nuclei. W. R. Angus.

Fundamental at. wts.

Vass.

Properties of the electron and the behaviour
of radioactive substances. R. D. Kieeman (Z.
anorg. Chem., 1931, 199, 225—234).

II. F. Gitlbe.
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Theory of the effect of resonance levels on
artificial disintegration. N. F. Mott (Proc. Roy.
Soc., 1931, A, 133, 228—240).—Calculations are made
of the cffectivo area a (E) that an a-particle must hit
to eject a proton, being itself captured, and the area
that it must hit in order that it shall ho scattered into
a given solid angle. The circumstances in which a
resonance level should occur are investigated, and
its breadth is estimated. L. L. Bircumsiiaw.

lonisation produced by radon in spherical
vessels. G. Gilockler and G. B. Heisig (J.
Physical Chem., 1931, 35, 2478—2491; cf. A., 1927,
1003).—Theoretical. L. S. Theobald.

Protoactinium. O. Hahn and L. Meitner
(Naturwiss., 1931, 19, 738).—Attention is directed to
the eax-ly work of Hahn and Meitner and of Soddy
and Cranston. W. 0. Kermack.

Position of uranium-Z in the uranium dis-
integration series. E. Wartting (Z. pliysikal.
Chem., 1931, B, 14, 290—296).—Hahn’s conclusions
(A., 1921, ii, 47S; 1923, ii. 111) as to the parent sub-
stance and its dual disintegration are confirmed, and
his view that the product is U ii is supported.

N. H. Hartshorne.

Destruction of zinc sulphide phosphors by
a-rays. P. Mi Woif and N. Rieht (Ann. Physik,
1931, [v], 11, 103—112).—The diminution of the
luminescence of ZnS phosphors by the action of
a-rays is examined for different phosphors. The rate
of change of the phosphor is independent of the source
or method of prep. It is rather a sp. property of the
compound ZnS. Dry ZnS is unaffected by p- or
y-rays. The destruction of a Lenard centre is not a
result of the process of scintillation. The centre can
be excited many times by a-particlcs without
destruction taking place. A. J. Mee.

Hard component of the p-radiation of potass-
ium. D. Bocciarelli (Nature, 1931, 128, 374—
375).—Data obtained for KC1 and KBr by Occhialini’s
method indicate the existence of a less intense, hard
component of the P-radiation of K.

L. S. Theobald.

Contribution to the study of p-rays by the
method of magnetic spectra. J. d’Espine [with
(in part) D. K. Yovanovitch and (Mii1e.) 1 Curie]
(Ann. Physique, 1931, [x], 16, 5—70).—The apparatus
and technique for the investigation of tho magnetic
spectra of p-rays from different sources are described
and discussed. Magnetic spectra of p-rays from
Ra-B+C, Ra-B, mesothorium 2, and Th-B and -V
liave been obtained. Thin-walled glass ampoules of
radon were used as source of Ra-B+C and the spectra
of p-rays of different velocities are given. The results
are considered in the light of different theories of at.
structure and the mechanism of radioactive trans-
formation is discussed. W. R. Angus.

Biological effects of cosmic and y-radiation.
J. H. Orton and S. T. Burfield (Nature, 1931, 128,
376).— Speculative. L. S. Theobald.

Origin of the y-rays. (Lord)Rutherford and
C. D. Eunris (Proc. Roy. Soc., 1931, A, 132, 667—
68S).—Measurements of the energies of the long-
range a-particles from Ra-C render it almost certain
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that the y-rays are associated with transitions of
a-particles in the nucleus. It is assumed that the
a-particles form a normal quantum-mechanical
system capable of existing temporarily in a series of
stationary states, the energy differences of which arc
shown by the y-rays and groups in the (3-ray spectrum.
Using a nuclear model in which different nos. of
a-particles are excited to the same quantum state,
an equation is deduced for the energies set free in
transitions. This receives support from experiment.
L. L. Bircumshaw.
Quantum-mechanical models of a nucleus.
R. H. Fowter (Nature, 1931, 128, 453—454).—A
theoretical investigation of models of a nucleus
consisting of some 50 a-particles. L.S.Theobald.

Effect of y-rays on velocity of radioactive
disintegration. 0. Reinkober (Z. Physik, 1931,
71 #460—4G4).—No effect was found. A. J. Mee.

Nuclear absorption of hard y-rays. C. Y.
Chao (Naturwiss., 1931, 19, 752).—Investigations on
the scattering of the y-radiation of Th-0" have
demonstrated a new scattered radiation in heavy
elements accompanied by a change in wave-length.
This results from a nuclear process.

W. R. Angus.

Scattering law for short wave y-radiation.
(Fr1.) L. Meitner and 1l1. H. Hupfeld (Naturwiss.,
1931, '19, 775—776).—A preliminary account of an
extension of earlier work (A., 1930, 976).

W. R. Angus.

Absorption of penetrating y-rays by lead
screens of 12 to 30 cm. thickness. A. Piccard,
E. Stahel, and F. Dony (Compt. rend., 1931, 193,
526—527).—Comparison of the y-radiation of Ra-0
passed through Pb screens of thickness of 12—30 cm.,
before and after subsequent passage through a Pb
filter 1-5 cm. thick, shows the same relative difference
irrespective of the screen thickness. There is there-
fore no ultra-penetrating component in this radiation,
and the explanation of cosmic radiation thereby is
negatived. C. A. Silberrad.

Photo-electric effect for y-rays. H. R. llulme
(Proc. Roy. Soc., 1931, A, 133, 381—406).—Mathe-
matical.

Oxidisable “ active nitrogen.” E.J. B.Willey
and S. G. Foord (Nature, 1931, 128, 493).—Experi-
ments with N2 and N20 2 mixtures failed to reveal
any oxidisable modification of N2 or any nitrogen
oxide which reacts only with 03 and not with 02.
Increased yields of N02do result, however, when the
air is ozonised before or treated with 03 after it is
sparked (cf. J.C.S., 1912, 101, 1152).

L. S. Theobald.

Absorption and diffusion of penetrating cor-
puscular radiation in lead and in iron. B.
Rossi (Atti R. Accad. Lincei, 1931, [vi], 13, 600—
606). .

Value of the cosmical constant. (Sir) A.
Eddington (Proc. Roy. Soc., 1931, A, 133, 605—
615).

Corpuscular explanation of cosmic rays. F.
Soddy (Nature, 1931, 128, 408).—A criticism.

L. S. Theobald.
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Measurements on the absorption of the pene-
trating corpuscular rays coming from inclined
directions. B. Rossi (Nature, 1931, 128, 408).—
The inclined appear to be softer than the vertical rays.

L. S. Theobald!

Atmosphere of the planet Venus. E. Schoen-
berg (Sitzungsber. preuss. Akad. Wiss., 1931, 21,
1—36).—The distribution of luminosity in the atm.
of Venus has been determined, and from the results
a method of estimating the constitution of the
planetary atm. is obtained. W. R. Angus.

Light of the night sky. J. Kaptan (Physical
Rev., 1931, [ii], 38. 1045—1051).—The lines 4416
and 416SA. reported by Rayleigh are identified as
0 ii lines. An explanation of the green auroral lino
in the night sky and aurora borealis, and of the above
lines of the night sky, is proposed. N. M. B1igh.

Schrodinger potential function. R. M. Langer
(Physical Rev., 1931, [ii], 38, 779—796).—The theory
that the fundamental potential between charges is an
even operator is developed and applied.

N. M. B1ligh.

Quantised singularities in the electromagnetic
field. P. A. M. Dirac (Proc. Roy. Soc., 1931, A,
133, 60—72). L. L. Bircumshaw.

Quantum theory of dispersion in metallic
conductors. Il. R. de L. Kronig (Proc. Roy.
Soc., 1931, A, 133, 255—265; cf. A., 1929, 871).

L. L. Bircumshaw.

Conversion of energy into matter. F. G.
Donnan (Z. physikal. Chem., Bodenstein Festband,
1931, 131—134).—Since at a temp, in the neighbour-
hood of 1012 an equilibrium of the type proton-f
electron”:photon (radiation energy) is conceivable,
it is suggested that the reaction from right to left
could be observed if a sufficiently dense stream of
protons of frequency of the order of 1023emerged into
a cold space. The relation between this hypothesis
and photochemical reactions is discussed.

Il. F. Gitlbe.

Life of metastable mercury and evidence for a
long-lived metastable vibrating nitrogen mole-
cule. M. L. Poor (Physical Rev., 1931, [ii], 38,
955—966).—Rate of decay curves are discussed. An
expression is found for the no. of metastable atoms.
Consts. obtained are : for the excited vibrating meta-
stable mol.,, max. observed life 0-52x 10“3 sec.;
natural life, co ; distance between centres at impact,
0-85XI0-8 cm.; probability of dissipative impact,
80x10-®; diffusion coeff., 2-4. Corresponding vals.
for the metastable atom are: 2-54X10-3 sec.; co ;
3-2x 10-8cm.; 3-3X 10~®;, 0-129, respectively.

N. M. Blrigh.

Primary and secondary absorption bands and
their relation to optical activity. W. Kuhn and
Il. L. Lehmann (Z. Elektrochem., 1931, 37, 549—
552).—A comparison of absorption spectrum, optical
rotation, dichroism, and anisotropy of some org.
compounds. E. S. Hedges.

Emission spectra and predissociation in OH
and NH. J. R. Bates (Z. physikal. Chem., Boden-
stein Festband, 1931, 329—332).—The heats of dis-
sociation of OH and NH, calc, from the vibrational
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levels deduced from the emission spectra, having
regard to the predissociation, are 116-05 and 102-2 kg.-
cal., respectively. H. F. Girivpe.

Dissociation of water in the glow discharge.

E. G.Linder (Physical Rev., 1931, [ii], 38;679—692).

m—lonisation in the dark space increasing exponenti-
ally with distance from the cathode leads to results
in satisfactory agreement with experimental data for
the dissociation of H20 vapour. N. M. B1righ.

Absorption of light by flames containing
sodium. C. D. Chitd (Physical Rev., 1931, [ii],
38, 699—708; cf. Loclier, A., 1928, 449).—The
relation between the light transmitted by a series of
flames into which NaCl is being introduced, the no. of
flames, and concentration of the NaCl is investigated.
An expression connecting these quantities is deduced
showing a square root variation in satisfactory agree-
ment with experiment. N. M. B1righ.

Total radiation of some oxides. G. Liebmann
(Z. Physik, 1931, 71, 416—421).—The total radiation
of Pt, some pure oxides, and a mixture of oxides was
determined in its relationship to temp., composition,
and nuclear size. A. J. Meb.

Ultra-violet emission of calcium oxide phos-
phors. 0. Schellenberg (Ann. Physik, 1931, [v],
11, 94— 102).—The effect of temp, on the ultra-violet
emission range differs from that on the visible emission.
W ith the latter the greater intensity and duration of
emission are obtained at comparatively high temp.
(200—300°), whereas for the ultra-violet emission
optimum conditions are obtained at room temp.

A. J. Mee.

Band spectrum of yttrium oxide. With a
note on the scandium and lanthanum oxide
systems. L.W.JohnsonandR.C.Johnson (Proc.
Roy. Soc., 1931, A, 133, 207—219).—About 100 band
heads in the spectrum of YO have been measured and
assigned to 2 systems, having a common ground state.
A vibrational analysis is given and the mol. consts.
are evaluated. The band systems of YO, ScO, and
LaO are very similar, and closely resemble those of
CaF, SaF, and BaF. L. L. Bircumshaw.

Ultra-violet bands of phosphorous oxide.
P. N. Ghosh and G. N. Bal1 (Z. Physik, 1931, 71,
362—370).—A band system of PO ascribed to 25—>-2H
transitions was investigated under high dispersion;
the heat of dissociation of the ground state is 7-4 volts.

A. B. D. Cassie.

Spectrum of the hydrogen-nitrous oxide
flame. A. Fowler and J. S. Bodami (Proc. Roy.
Soc., 1931, A, 133, 325—332).—Observations of the
bright cone near the base of the HZN 2 flame in a
mixed jet show that the spectrum is identical with
that of the flame of NH3 burning in 02 apart from
differences in intensities of certain bands in the
spectra. The Schuster bands are not observed.

L. L. Bircumshaw.

Interpretation of the spectra of CaF and SrF.
A. Harvey (Proc. Roy. Soc., 1931, A, 133, 336—350).
—A comparison of the spectra in emission and absorp-
tion under high dispersion confirm the designations
2S—>2£ and 21— 2S for the more, and less, refrangible
band systems of CaF and SrF. For CaF, 10"=
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86X 1040 g.-cm.2, and rg'=2-0 X 10-8 cm. for the
lower 2£ state. The isotope effect for Sr88, Sr&0 is
found in the SrF bands. L. L. Bircumshaw.

Diffuse bands occurring in mixtures of am-
monia and excited mercury vapour. A. C. G.
Mitchert (J. Franklin Inst., 1931, 212, 341—342).—
The spectrum of the fluorescence on illuminating
NH3Hg mixtures with a cooled Hg arc consists of a
very diffuse band between A2700 and 5600 A. (max.
intensity at A3400 A.). H. J. Emeléus.

Absorption of light in single crystals. R.
Hiitsch and R. W. Pon1 (Physikal. Z., 1931, 32, 734—
735).—The absorption of a single crystal of KBr and
of the photochemical reaction product are given and
discussed. W. R. Angus.

Measurement of absorption spectra in the
ultra-violet. H. Conrad-Bittrotii (Z. physikal.
Chem., 1931, B, 14, 122—134).—Apparatus is
described by which the ultra-violet absorption
spectrum of a solution is photographed simultaneously
with that of the pure solvent, using as light source an
under-water Al arc. The method gives results in
good agreement with previous work, but has certain
limitations. N. Il. Hartshorne.

Energy levels of gadolinium 1v in the crystal
lattice as obtained from the ultra-violet absorp-
tion spectra of GdGI3,6H,0 and GdBr3,6H20.
S. Freed and F. H. Spudding (Physical Rev., 1931,
[ii], 38, 670—678; cf. A., 1929,1362).—W ave-lengths,
intervals, and magnetic decomps, are tabulated, arid
discussed in relation to lattice structure.

N. M. B1righ.

Spectroscopic investigation of dissociation
relations of metal halides in solution. H.
Fromherz (Z. Elcktrocliem., 1931, 37, 553—558).—
A discussion of published work (cf. A., 1929, 626;
1930, 853, 1234). E. S. Hedges.

Spectrum and photochemical behaviour of
chlorine dioxide. W. Finkelnburg and H. J.
Schumacher (Z. physikal. Chem., Bodenstein Fest-
band, 1931, 704—716).—The band spectrum of C102
between 5225 and 2700 A. has been examined. Fine
structure is apparent in the longer wave-length bands,
but at 3750 A. predissociation commences; the
extrapolated convergence frequency is 39,00071000
cm.-1  The predissociation is ascribed to dissociation
into CIO and 0 (3P), whilst the convergence corre-
sponds with the production of CIO and 0 (x0). The
dissociation energy of CIO is 45;,5 g.-cal. C102 has
probably a Cyclic structure. The photochemical
reactions of C102 are discussed and possible mechan-
isms of the formation of C103 are described.

H. F. Gilloe.

Visible absorption spectrum and specific
vibration of the permanganate ion. K. Schnetz-
ter (Z. physikal. Chem., 1931, B, 14, 241—248).—
The absorption spectrum of KMnO04 in solid solution
in KC104 shows seven equidistant bands between
5600 and 4400 A., each band having a short-wave
satellite of about half its strength. The band max.
occur at longer wave-lengths than those previously
found for solutions of KMn04. Modifications occur
in single bands when light vibrating in the a, @ ory
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directions is used. The no. of oscillators is of tlie
same order as the no. of mols. present.
N. H. Hartsiiorne.
Absorption band spectra of silver bromide and
silver iodide vapours. B. A.Brice (Physical Rev.,
1931, [ii], 38, 658—669; cf. A., 1930, 838).—Band
heads were measured in the region 3165—3501 for
AgBr, and 3016— 3556 A. for Agl; absorption was
continuous below 3350, with a max. at 3170 A. A
vibrational analysis is given. Heats of dissociation
for the normal state are : AgBr 2-77, Agl 3-02, and
for the excited states, AgBr 0-21, Agl, 0-10 volt,
respectively. The vibrational isotope effect for AgBr
confirms two Ag and two Br isotopes; no evidence
for an | isotope was found. N. M. Birigh.

Absorption spectra of sulphur compounds. |I.
L. Lorenz and R. Samuel (Z. physikal. Chem., 1931,
B, 14, 219—231).—The ultra-violet absorption spectra
of S0C12 SCL, Na2503, NaHS03, Naxs,,0,, Naxs04,
NaH S04, NalYleS04,Me2504, SOX'L,, Na2S03,Na2520 6,
K2530 6, K2540g, K2550¢9, and Na2Se03, mostly in
solution, have been determined. The results are
discussed in relation to the mol. constitution of the
substances. N. H. Hartsiiorne.

Rotation vibration spectrum of gaseous,
liguid, and dissolved ammonia. G. Jung and
H. Gude (Z. Elektrochem., 1931, 37, 545—548).—
The changes brought about by liquefaction of NH3
and by dissolution in H20 and some alcohols are
described. E. S. Hedges.

Influence of dissolved substances on the infra-
red absorption spectrum of water. R. Suhr-
mann and E. Breyer (Naturwiss., 1931, 19, 772—
773).—LiCl, NaCl, and KC1 have been studied. Dis-
solved substances cause an intensification of H20
bands. The sharpening increases with concentration,
but does not follow the sequence of hydration. It is
suggested that the greater ion exerts a bigger influence
on the polymerised H20 complex than the smaller.
Undissociated dissolved substances give a slight
sharpening of the bands. W. R. Angus.

Polymerides and new infra-red absorption
bands of water. J. W. Euniis (Physical Rev.,
1931, [ii], 38, 693—698).—New absorption bands
at 1-79 and 1-74 p and the bands at 19-5 and 4-7 jj.
are interpreted. The closely analogous bands of
selenite are compared. Definite polymerides are
indicated. N. M. B1righ.

Double band of solid hydrogen chloride.

G. Hettnkr (Naturwiss., 1931,19, 815).— At approx.

90° abs. the liCl spectrum consists of a double band
with max. at 3-63 and 3-70 p, i.e., at rather longer
wave-length than the corresponding band of gaseous
liCl. No fine structure is obtained. Preliminary
investigations of liquid HC1 give one band with max.
at 3-61 pi. W. R. Angus.

Doppler effect in light scattering. (Sir) C. V.
Raman (Nature, 1931,128, 636). L.S.Theobald.

Lines of large frequency shift in the Raman
spectra of crystals. R. Tomaschek (Nature, 1931,
128, 495).—The linos showing a large shift in the
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Raman spectrum of fluorite and calcite (this vol.,,

668) can be explained as phosphorescence lines of Gd.
L. S. Theobald.

Fine structure of spectral lines of light scat-

tered by liquids. S. Rafalowski (Nature, 1931,

128, 495).—The phenomenon previously described

(A., 1930, 1498) could not be confirmed under different
experimental conditions. L. S. Theobald.

Widening of diffuse lines without change of
frequency in the Raman effect. (Mlle.) M. J.
Ney (Bull. Acad. Polonaise, 1931, A, 106—111).—
Prom studies with CoHfiand quartz (at 18° and 500°)
evidence is adduced in favour of the hypothesis that
the widening of diffuse lines without change of
frequency is due to mol. rotation. W. R. Angus.

Effect of varying concentrations of certain
electrolytes on the violet band of the Raman
spectra of water. C. C. Hatley and D. Callihan
(Physical Rev., 1931, [ii], 38, 909—913).—The Raman
scattering by pure H20 excited by the 3650 A. group
of the Hg arc showed a violet band of 3 components at
4150 A .; the effect on this band of various concen-
trations of agq. KC1, NaOH, and KOH solutions was
examined, and in all cases showed an energy shift
towards the long wave-length side. N. M. B1righ.

Raman spectra and catalysis. I. H. von
Euterand H. Heristrom (Z. physikal. Chem., Boden-
stein Festband, 1931, 731—736).—Raman spectra of
a homogeneous reacting mixture of KOH, EtOAc,
and H20, and of the interfacial layer between &a; conc.
solution of KOH and a mixture of EtOH and EtOAc
wore photographed. The second type shows faintly
the normal lines, but two strong lines of frequencies
1050 and 1110 cm.-1 appear; these undergo displace-
ments towards lower frequencies on passing from the
upper to the lower layer. The effect may correspond
with activation of the reactant mols.

H. F. Gitibe.

Influence of exciting frequency on the inten-
sities of lines in Raman spectra. S. C. Sirkar
(Indian J. Physics, 1931, 6, 133—146).—The ratios
of the intensities of Raman lines due to CeHO and
CClato those of the exciting Hg lines in the visible and
ultra-violet have been measured. The intensities of
the Raman lines in the ultra-violet increase more
rapidly than is indicated by the fourth power law
and the deviation is the greater the greater is the shift
of the Raman from the exciting line. These devi-
ations are satisfactorily accounted for by Placzek’s
theory of the Raman effect. F. J. Wilkins.

Raman spectra of glycol and some organic
chlorine compounds. V. N. Thatte and S. M.
Siiahane (Indian J. Physics, 1931, 6, 155—163).—
The Raman spectra of glycol, chloral, CVHCI-,
CH 2Cl4, and C,H2CI2 have been studied. Increase
in the number of Cl atoms in Cl-substituted ethanes
causes an increase in the val. of a given Raman dis-
placement. F. J. Wilkins.

Raman spectrum and chemical constitution
of some chloroethylenes. G. B. Bonino and
L. Brunt (Atti R. Accad. Lincei, 1931, [vi], 13, 275—
281).—The Raman spectra of cis- and Zraa,s-ap-di-
chloroethylene have been measured. The character-
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istic oscillation and deformation frequencies of these
mols. are compared with those of C,H, and of C2Cl4
(cf. A., 1930, 1236). 0“J. Warker.

Retarded luminescence in carbon dioxide.
(Mlle.) M. Kaczynska (Bull. Acad. Polonaise, 1931,
A, 16— 19).—A retarded luminescence has been shown
in the case of CO,. This varies with the intensity of
the exciting discharge and with the pressure of the
gas. Al Mee.

Colour and intensity of the chemiluminescence
of solid sodium. R. M. Bowie (J. Opt. Soc. Amer.,
1931, 21, 507—512).—An investigation of the light by
means of a Cs photo-electric cell gave a max. about
5100 A. J. Lewkowitsch.

Galvano-luminescence. R. R. Surrivan and
R. T. Dttfeord (J. Opt. Soc. Amer., 1931, 21, 513—
523; cf. A, 1927, 918; 1929, 378, 1364).—Various
metals in typical Grignard solutions were examined.
A solution of MgBr2,2Et20 has the highest efficiency
so far found. J. Lewkowitsch.

Permanent changes in the fluorescence of
hsematoporphyrin. S. Rafalowski (Z. Physik,
1931, 71, 798—806).—The fluorescence spectrum in
aq. NH2 and glycerol has been investigated. The
irreversible changes which occur in the fluorescence
spectrum as the effect of temp, changes, concen-
tration differences, and irradiation of the solution are
due to oxidation. A ). Mee.

Spectral fluorescence efficiencies of certain
substances with applications to heterochrom atic
photographic photometry. G. R. Harrison and
P. A. Leighton (Physical Rev., 1931, [ii], 38, 899—
908).—The efficiency of fluorescence in the visible and
ultra-violet regions was investigated for fluorescein,
chlorophyll, quinine sulphate, light and heavy fluor-
escent oil, aesculin, and U glass, and results are
applied to the development of a simplified method of
heterochromatic photographic photometry in the
range 3900—2000 A., with possible extension to the
Schumann region. N. M. Bligii.

Absorption of metastable and ionised nitrogen
by magnesium. P.Il. Lukirsky and S. W. Ptizyn
(Z. Physik, 1931, 71, 339—349).—Neutral N2 is ab-
sorbed only by a rapid evaporation of Mg, but ionised
N mols. and metastable mols. of 8 volts energy are
absorbed by a Mg layer to form MgaN2

A. B" D. Cassie.

“ Sperrschicht ” photo-effect. E. Duhme (Z
Elektrochem., 1931, 37, 6S2— 6S3).— An electric cur-
rent is produced when dry-plate rectifiers of the de-
tector type {e.g., Cu/Cu20) are illuminated.

E. S. Hedges.

New photo-electric researches. Q. Majorana
(Atti R. Accad. Lincei, 1931, [vi], 13, 318—323).—
Phenomena produced by intermittent light on triode
valves and photo-electric cells are described.

0. J. Walker.

Photo-electric effect in thin metallic films.
W. G. Penney (Proc. Roy. Soc., 1931, A, 133, 407—
417).—Mathematical.

Preparation of sensitive vacuum thermo-
elements and vacuum thermo-relays by cathodic
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sputtering. Z. Kilemensiewicz and (Miss) Z.
Wasowtcz (Z. Physik, 1931, 71, 817—820).—The
deposition of thin layers of conductors on insulating
material by cathodic sputtering provides a method of
making vac. thermo-elements and relays of high
sensitivity and reproducible characteristics.
A. J. Mee.
Laws of the Becquerel effect at bismuth oxide
electrodes. A. Coehn and R. Mykolajevycz (Z
physikal. Chem., Bodenstein Festband, 1931, 641—
655).—The photosensitive constituent of the Bi
oxide electrode, viz., Bi,04, behaves when deposited
on an insol. electrode as an electrode of high O pres-
sure. The electrode potential varies with the nature
of the base, probably because of local action. Illu-
mination causes at first a decrease of potential, but
at lower potentials the effect reverses. The magni-
tude of the Becquerel effect, for const, absorption
and quantum yield, falls rapidly with increase of the
wave-length of the incident light from 4500 to 6700 A.
The effect can be fully explained on the assumption
that light exerts a reducing influence on BLO,.
H. F. GmLBE.
Becquerel effect. IlIl. C. Wintiier (Z. physi-
kal. Chem., Bodenstein Festband, 1931, 341—351).—
An artificial Becquerel electrode has been prepared,
and comparison of its behaviour with that of the Cli/
CuO electrode shows that the conductivity of the CuO
film of the latter increases proportionately with the
intensity of the incident light. H. F. Gitlbe.
Becquerel effect. IV. C. Winther (Z. physi-
kal. Chem., 1931, 155, 225—237; cf. preceding
abstract).—In support of the theory that the
Becquerel effect is a photo-electric conductivity
phenomenon the prep, of CuO electrodes having the
properties of the Becquerel cell is described.
R. Cuthilnln.
M obility in crystalline solid bodies. A.Smekal
(Z. physikal. Chem., Bodenstein Festband, 1931,
443—452; cf. A., 1928, 1330).—Theoretical. An
equation is developed for the general case to express
the temp, variation of the fraction of the total ionic
conductivity in a solid which is due to each type of
mobile ion; one term of the equation is concerned
with the fraotion vdiich is dependent on the structure
of the substance. The true conductivity is influenced
by structure, and by chemical, mechanical, and elec-
tric disturbances. The conductivity of the high-temp.
modifications of Agl and Ag9S is discussed.
H. F. Girlpe.
Electrical conductivity and the structure of
thin metal films. [IIl. Specific resistance and
structure as a function of temperature. L.
Hamburger (Ann. Physik, 1931, [v], 10, 905—926).
—An extension of previous work (this vol., 1112).
W. R. Angus.
Electrical properties of dilute metallic mixed
crystals. J. 0. Linde (Ann. Physik, 1931, [v],
10, 52—70).—The at. resistance increases of Cu, Ni,
Co, Fe, Mn, Cr, Ag, Pd, Pt, Rh, In, and Sn in Au at
temp, between +20° and —190° have been deter-
mined. Results concerning the solubility relation-
ships in alloys of Au with Rh, Ru, Ir, Os, and In are
given. W. Good.
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Conductivity of silver sulphide. C. Tubandt
and H. Reinho1d (Z. Elektrochem., 1931, 37, 589—
593).—The electrical conductivity of Ag2S has been
measured between 200° and 500° both in the pure
state and in presence of excess of S. The conduc-
tivity of a-Ag2S above 197° is electrolytic in character
and has a negative temp, coeff. In presence of S
vapour the conductivity falls, following the v. p. of the
Sand reaching a const, value for the saturated vapour.
This effect is reversible and the saturated vapour has
a positive temp, coeff. H2S has a similar effect to
that of S vapour. It appears that two kinds of con-
ducting Ag ions are involved : (a) a large no. of ions
of small mobility, consistent with the ordinary
diffusion velocity, and (b) a small no. of ions of
abnormally high mobility, which no longer exert
their effect when excess of S is present.

E. S. Hedges.

Density, inner friction, dielectric constant,
dipole moment, dissolving power, and dissoci-
ating power of hydrocyanic acid. K. Freden-
hagen (Trans. Amer. Electrochem. Soc., 1931, 60,
223—232).—The results of the author’s recent experi-
mental work (A., 1929, 49S: 1930, 1501) are sum-
marised and discussed (cf. this vol., 430).

H. J. T. Ertingiiam.

Determination of dielectric constants. E.
Cohn (Physikal. Z., 1931, 32, 687—688).— The ellips-
oid method does not give an abs. determination. A
comparison method is suggested. A.J. Mee.

Dipole moments of inorganic compounds.
H. Utrich and W. Nespital (Z. Elektrochem., 1931,
37, 559—562).—In agreement with Hund’s theory
(A., 1925, ii, 479), the symmetrical halides CC14, Snl4,
BC13, SnCl4, AIBr,, BeCl2, BeBra, SiCl.,, and GeCl4
have no dipole moment. Exceptions occur in SbCI3
and AsCIj. In some cases the dipole moment is
traced to the formation of a compound between the
halide and the solvent. E. S. Hedges.

Dielectric constant and dipole moment of
hydrogen cyanide and cyanogen. H.Braune and
T. Asche (Z. physikal. Chem., 1931, B, 14, 18—26;
cf. A, 1929, 1217).—From measurements of the
dielectric consts. of the gases at various temp, the
dipole moments of HCN and (GN)2are calc, as 2-88 X
10'1S and 0-3 X10~18, respectively". J. W. Smith.

Dipole moment of hydrogen cyanide. H.
Lutgert (Z. physikal. Chem., 1931, B, 14, 27—30;
cf. A, 1929, 1217, and preceding abstract).—From
measurement of the dielectric consts. of dil. solutions
in CfiHg at various temp, the dipole moment of HCN
is calc, to be 2-53 X 10-18and from the dielectric consts.
of solutions in xylene at one temp, combined with
existing electron and at. polarisation data 2-60 X10-18.

J. W. Smith.

Dipole moment and molecular orientation at a
liquid-gas interface. B. 1. Tamamusiii (Bull.
Chem. Soc. Japan, 1931, 6, 207—209).—The dipole
moments of a number of fatty acids, alcohols, and
esters have been calc. The consistent difference
between the calc, and observed vals. indicates that
other factors besides the electric moments of single
mols., such as form of mol., position of natuial

PHYSICAL, AND INORGANIC CHEMISTRY"

1213

electric moment, dielectric polarisation, and mol.

association are of importance. H. F. Gitlbe.

of symmetrically hexa-
substituted benzenes. Spatial requirements of
substituents. H. Lutgert (Z. physikal. Chem.,
1931, B, 14, 31—36).—From measurements of the
dielectric const, of dil. solutions in CCl4 and CcH Gat
two different temp, it has been shown that three
symmetrical hexa-substituted CaH 6 derivatives (tri-
bromomesitylene, trinitromesitylene, and tribromo-
trinitrobenzene) each have zero dipole moment.
This is discussed with reference to the spatial arrange-

Electric moment

ment of the CGH Gring. J. W. Smith.
Dipole measurements with benzene deriv-
atives. |. Regularities with halogen, nitro-,

and methyl derivatives. L. TrGANiIK (Z. physikal.
Chem., 1931, B, 13, 425—461).—From the dielectric
consts. of dil. solutions in CAHQ combined with
refraetivity data, the dipole moments of 47 CgHG
derivatives have been calc. The data confirm the
hypothesis that the total induced polarisation of
simple CgH gderivatives is equal to the mol. refraction
for Na light +0-4. Almost const, ratios exist be-
tween the dipole moments of m-di- and mono-, p-di-
and mono-, and s-tri- and mono-derivatives. From
the behaviour of hexa-substituted derivatives it is
concluded that the moments of s-tri-dcrivatives are
perpendicular to the CGI1Gring. J. W. Smith.

Dipole measurements in benzene derivatives.
Il. Amino-derivatives. L. Tiganik (Z. physikal.
Chem., 1931, B, 14, 135—148; cf. preceding abstract).
—The following vals. of (j.,,x 1018 have been obtained
by extrapolation to infinite dilution in CGH 6solution,

mostly at 20°: NiLPh 1-52; CeH4(NH2)2, o- 1-44,
m- 179, p- 1-56; (‘cH4Me-NHO, o- 1-58, m- 1-44,
p- 1-31; CgHjCI-NII.,, o- 177 m- 2-66, p- 2-97;

CeH4Bi-NH2,0-1-77,m- 2-65,p- 2-99; C6H4(N02-NH2,
0- 4-25, wi- 4-94, p- 6-4. These show that the NR2
and Me group moments act in the same direction.
An expression is deduced for the moment of a mol.
containing two freely rotating dipole groups, one or
both of which have moments inclined to the valencies
binding them to the rest of the mol. The inclination
of the moment of the NH2group to its valency with
the CeH 6nucleus is estimated to be about 40°.
N. H. Hartsiiorne.

Dielectric constants of certain organic liquids
at medium frequency. W. R. Pyire (Physical
Rev., 1931, [ii], 38, 1057—1070).—At 85-8 kilocycles
frequency the respective vals. of the dielectric const,
and temp, are : CeH 6 2-279, 22-9°; cinnamaldehyde
16-918,24-2°; EtaO 4-197, 26-9°; methylcydohexane
2-071, 24-8°; Me o-nitrobenzoate 27-756, 26-9°;
PhNO 34-369, 26-1°; oxalyl chloride 3-470, 21-2°;
Pra20 3-394, 25-7°; PityO 4-449, 25-9°; propylene
chloride 8-925. 26-1°. At the same frequency the
temp, coeffs. of the dielectric consts. for o-, m-, and
p-xylenes were determined over a temp, range of
about 30°. N. M. Brigh.

Electric moments of hydrobenzoin and iso-
hydrobenzoin. O. Hassel and E. N zeshagen
(Z. physikal. Chem., 1931, B, 14, 232—236; cf. A,
1930, 1347).—Redeterminations at 60° and 18°
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confirm previous conclusions (this vol., 894) that
there is a marked difference, the present results
being : hydrobenzoin 2-3X10~18, j'sohydrobenzoin
2-7x 10-18. N. H. Hartsiiorne.

Molecular and atomic volume. XXXIII.
Atomic volume and atomic models. W. Biltz
(Z. physikal. Chem., Bodenstein Festband, 1931,
198—210).—Theoretical. For approx. half the ele-
ments, VO=11-3n/N, where tO is the zero at. vol.,,
n the quantum no. of the outermost electron orbit,
and N the group no. of the element in the periodic
table. H. F. Girlpe.

Refraction and dispersion of some gaseous
compounds. H. Lowery (Proc. Roy. Soc., 1931,
A, 133, 188—207; cf. A., 1928, 220).—Using a
Jamin interferometer, the refractivities of a number
of gaseous compounds have been measured for the
green Hg line 5461 A., and the dispersion has been
determined over the range 4358—6708 A. The
following vals. of ([i—1)g (referring to the same no.
of mols. d as | c.c. of H2 contains at n.t.p.) were

obtained : SiCl4 0-001969, SiBr4 0-002725, BC13
0-001404, BBr3 0-002012, COCI, 0-001149, COMe,
0-001096, Et20 0-001509, C,H2 0-0005936, CH4

0-0007192, C2H 6 0-0007648, MeCl 0-0007804, CH2C12
0-001112, CH2Br2 0-001435. L. L. Bircumshaw.

Refractive power of organic halogen com-
pounds. W. Leithe (Z. Elektrochem., 1931, 37,
623—625).—The mol. refractions of several series
of org. halogen compounds have been measured and
deviations from the law of additivity are discussed.
The increase due to each halogen atom substituted
for H rises with the no. of halogen atoms in the
mol. In general, in a scries increasing refraction
due to a linking is associated with increasing chemical
reactivity. E. S. Hedges.

Refractive dispersion of organic compounds.
I. Experimental methods. 1l. cycioHexane.
I1l. Benzene. T. M. Lowry and C. B. Allsopp
(Proc. Roy. Soc., 1931, A, 133, 26—36, 36—47,
48—59).— 1. Details are given of an intcrferometric
method for measuring the refractive indices of thin
films of liquid to four decimal places over a wave-
length range from 5000 A. up to the limit of trans-
parency of the film in the ultra-violet.

Il. Vals. are given for n of cycZohexane for 21
wave-lengths from 6708 to 435S A., as measured
with a rcfractometer, and for 97 wave-lengths from
5410 to 2452 A., as deduced from photographic
observations with an etalon. The results at 20°
can be expressed by n2=2-00519+[0-0098035/
(X2—0-011923)]. Deviations of ;0-001 are found
between 2800 and 3950 A., but outside this range
the mean deviation is { 0-0002.

I1l1. Vals. arc given for n of CeH6 at 20° for 22
wave-lengths from 6707 to 4358 A. with a refracto-
meter, and for 122 wave-lengths from 4900 to 2700 A.
deduced from photographic observations with an
etalon. The vals. in the visible region of the spectrum
are less accurate than those determined by Gifford
(A, 1923, ii, 705). Gifford’s data in the visible region,
the authors’ in the violet and ultra-violet, and
Rubens’in the infra-red (Ann. Physik, 1892, 45, 238)
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corr. to 20° can be expressed by w2= 1-51304+
0-66992x2/(x2- 0-030170) + 0-06143(x2- 0-070171)X2
[(X2—0-070171)2+0-0003448X2]—0-0027X2.
L. L. Bircumshaw.
Crystal form and optical constants of acetyl-
salicylic acid. R. Niini (Z. Krist.,, 1931, 79,
532—536). — Monoclinic holohedral, a:b:c—
1-7322 : 1:1-7322, {3 95° 42-5"; differences in faces
which should be similar preclude rhombohedral
symmetry in spite of the equality of a and c. For
X 5760, 5460, and 4360, respectively, na is 1-5042,
1-6424, 1-6554; % 1-5066, 1-6464, 1-6604; and ny
1-5216, 1-6720, 1-6914. C. A. Silberrad.

Dispersion of ammonium bromide. M. Haase
(Z. Krist., 1931, 80, 132—133; cf. A., 1929, 754).—
nf, iif, and nf for NH4Br are respectively 1-729,
1-712, and 1-705 (all ¢(0-001), giving v=(rd—1)'
(mp—2q.)=29-7. C. A. Silberrad.

Theory of optical activity and anomalous
rotation dispersion. W. Kuhn and H. L. Leh-
mann (Chem. Weekblad, 1931, 28, 517—520)—A
reply to Seheringa (this vol., 895). H. F. Gitlbe.

Mutarotation and rotatory dispersion of
galactonic acid and lactone. T. M. Lowry and
V. K. Krieble (Z. physikal. Chem., Bodenstein
Festband, 1931, 881—889).—y-Galactonolactone has
m. p. 112°, [<& (1—2% solution) -93-1°, The
rotatory dispersion between 6708 and 4358 A. has
been determined, and corresponds with characteristic
absorption at 2420 A. Na galactonate is dextro-
rotatory, and exhibits complex and anomalous dis-
persion, min. at 5700—5780 A. Galactonic acid
has [a]5461 —9-78°; rotatory dispersion is normal
but complex. Equilibrium between the acid and
y-lactone occurs at 25-2% of the former. The
mutarotation curves for the formation of the lactone
in 0-109Ar-HCI and 0 0653Ar-NaCl are unimol. for
all wave-lengths, the velocity coeff. being 0-00S7
and the catalytic coeff. of the acid 0-080; in 02—
0-4A7-HCI the catalytic coeff. is 0-0132—0-0136.

H. F. Gitibe.

Influence of salts on the optical rotation of

gelatin. Il. D. C. Carpenter and J. J. Kucera
(J. Physical Chem., 1931, 35, 2619—2626; cf. A,
1928, 125).—The characteristic lowering of the
optical activity of 0-7% K gelatinate (calfskin)

between pu 6 and 7 by K salts is in the order
KCNS > K1 > KC103> KNO03> KBr > KC1, IVOAc,
EtC02K, and HCO02K. The effect of the salts of
the org. acids is very small. Uni-bivalent salts
follow the order K2S04> (C02K)2> K2Cr04, and
their effect passes through a max. at concentrations
between 0-1 and 0-34/. The changes in rotation
are attributed to the equilibrium between the gel and
sol forms of gelatin. L. S. Theobald.

Magnetic rotation dispersion of sulphur in
solution. T. Hori and A. Okazaki (Z. Physik,
1931, 71, 350—361).—The magnetic rotatory power
of CCl4and of S2in solution was determined by means
of a Savart plate. A. B. D. Cassie.

Electro-optical Kerr constants of lignid and
dissolved substances and the nature and cause
of the mutual influence and orientation of mole-
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cules in the liquid state. I. G. Briegleb (Z.
physikal. Chem., 1931, B, 14, 97—121).—The Kerr
consts. of several liquid org. compounds and the Kerr
consts., dielectric consts., refractivities, and densities
of COMe2, Et20, CHCI1S CS2, and CeH Gdissolved in
heptane have been measured. The mol. Kerr const,
decreases with concentration, which in the case of the
polar substances is attributable to association, as is
the concentration effect on the mol. refractivities and
mol. polarisation. The Kerr consts. extrapolated to
infinite dilution are all lower than those of the
substances in the gaseous state.
N. H. Hartshorne.

Molecular theory of electro-optic phenomena.
R. de Mallemann (Compt. rend., 1931, 193, 523—
526).—Theoretical.  Mol. polarisation in a mol.
possessing at least two planes of symmetry reduces
to a single vector passing through a fixed point,
(centre of polarisation) irrespective of the direction of
the field. In an asymmetric mol. it consists of two
vectors, a resultant and a couple with axis along the
resultant and not in general passing through a fixed

point. C. A. Silberrad.
Affinity. VI. T. de Donder (Bull. Acad,
roy. Belg., 1931, [v], 17, 780—787, 874—887).—

Mathematical.

Possible existence of the free hydroxyl radical.
K. F. Bonhoeffer and T. G. Pearson (Z. physikal.
Chem., 1931, B, 14, 1—8)—A discharge in H20
vapour gave OH bands the intensity of which in-
creased linearly with the discharge current; H20
therefore dissociates into an excited OH radical and
anon-excited H atom. The OH radicals recombine to
form H2 and 0 within 10"3sec., and isolation of OH
is impossible. A. B. D. Cassee.

Free methyl and ethyl. F. Paneth and K.
Herzfetd (Z. Elektrochem., 1931, 37, 577—582).—
The duration of existence of free Me and Et (A., 1929,
788) is increased by replacing H, asthe carrying gas by
He or N2. The free radicals combine completely with
aPb mirror. The Kkinetics of the processes are treated
mathematically. E.S. Hedges.

Formation of para-hydrogen under pressure
at low temperatures. A. Faricas and K. F. Bon-
hoeffer (Z. physikal. Chem., Bodenstein Festband,
1931, 638—640).—The formation of para-H 2in a brass
vessel at the temp, of liquid air and pressures up to
110 atm. was homogeneous. H.F. Gitlbe.

Decomposition of molecules through collisions
of the second kind. 1i. Beutler and W. Eisen-
schimmel (Z. Elektrochem., 1931, 37, 582—5S4).—
Theoretical. E.S. Hedges.

Electronic structure of nitrogen dioxide.
W. A. Noyes (Z. Elektrochem., 1931,37, 569—571).—

N 101 is used to explain
E.S. Hedges.

The electronic structure 0
numerous reactions of N02

Determination of molecular structure from
optical and electrical data. E. Bergmann and
L. Engel (Z. Elektrochem., 1931, 37, 563—569).—A
lecture. E.S. Hedges.
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Relation between heat of activation and mole-
cular structure. H. Dohse (Z. physikal. Chem,,
Bodenstein Festband, 1931, 533—540).—The activ-
ation heats of dehydration, Q, of EtOH, BuBOH, and
ZerZ.-amyl alcohol in contact with bauxite are 31, 26,
and 17-5 kg.-cal., respectively. An a-Me group thus
lowers Q by 5500 g.-cal., a p-Me group by 2500, and
ay-Megroup by 500 g.-cal. The calc, distances between
the groups in the mol. are in moderate agreement
with those deduced from spatial considerations, but
the agreement is closer if it is assumed that the mols.
are readily deformed when adsorbed on the catalyst.

H. F. Gitlbe.

Compounds of the transition elements with
metalloids of small atomic dimensions. G.
Haog (Svensk Kem. Tidskr., 1931, 43. 187—198;
cf. A., 1930, 1351).—A discussion of the at. structure
of the borides, carbides, nitrides, and hydrides of
Bohr’s transition elements. Compounds in- which
the ratio of the at. radius of the metalloid to that of
the metal is less than 0-59 exhibit a simple type of
“insertion ” lattice, whilst for greater ratios com-
plicated structures result. Most of the former com-
pounds contain a simple lattice, either the face-
centred cube or close-packed hexagonal lattice,
composed of the metal atoms, the atoms of the
metalloids occupying positions in the lattice such that
they are co-ordinated with either 6 or 4 metal atoms.
Less common are the centred cube and simple hexa-
gonal lattices; in these cases the metalloid atom is
co-ordinated with 4 and 6 metal atoms, respectively.
Structures in which the co-ordination no. of the
metal is 12 predominate largely, but the actual
factors which determine the particular type of metal
atom lattice present in a compound are still unknown.

H. F. Harwood.

Structure of hexanrmino- and bexaquo-salts.
O. Hasserl (Z. Krist,, 1931, 79, 531—532).—The
author’s views (cf. A., 1927, 1014; 1928, 974; 1929,
1222) are elaborated as against those of Pauling (cf.

this vol., 151). C. A. Silberrad.
Stereochemistry of crystal compounds. VI.
Compounds AB2 Geometrical deduction of

probable structure type. P. Niggti and E.

Brandenburger (Z. Krist., 1931, 79, 379—429; cf.
this vol., 411, 670).—The geometrically probable
structures of such compounds, based on their classific-
ation according to at. distances (dA dB, dm) and co-
ordination nos. of the constituent atoms, are deduced
with examples. In most cases dA>dB>c/.ABbut where
A is an anion and B a cation, or with a complex
bivalent anion, dBmay be <rlAn
C. A. Silberrad.

rotation in solid ammonium and
calcium nitrates. F.C.Kracek,S.B. Hendricks,
and E. Posnjak (Nature, 1931, 128, 410—411)—
Mol. rotations in the solid state have been detected
in NH4AN 03. At 105° the tetragonal modification of
NH,N03has a 5-77, ¢ 5-00 A. with 2 mols. of NH4AN 03
per unit structure. The separations of the rotating
NHy and NOay groups in the plane of the N03~
groups are 3-80 A. At 155° the cubic modification
has a 4-40 A. with 1 mol. of NH4N 03 per unit. The
separation of the rotating NHy and N 03~ groups is

Group
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3-79 A. In solid NH4N 03 above 125° probably all the
rotational degrees of freedom of botli NH4"and N03
are fully excited. Rotation of NO3 is often to be
found in cryst. nitrates and many of the previously
published crystal structures are probably incorrect.
L. S. Theobald.
Constitution and isomerism of thiosulphuric
acid. P. Ray (J. Indian Chem. Soc., 1931, 8, 307—
310).—The yellow to orange solutions of thiosulphato-
pentacobaltic acid (1), H4[(CN)5C0S20 3] (A., 1928, 35),
yield H2S03and S when heated ; the Ba and Ca salts
decompose similarly. The orange-red eryst. acid,
obtained by evaporating the solution in vac. over
H2504, dissolves in H20 with separation of a little S
and H2S to give a yellow to orange solution, which,
when warmed, liberates 112504 and more HZS, the
colour changing to dark rod ; S02is not evolved, even
on boiling. The Mg, Ca, and NH4salts from the solid
acid aro reddish-brown, and evolve H.,S, but not S02,
on treatment with mineral acid. Isomerism is thus
proved for the complex acid, and it is assumed that
thiosulphuric acid can exist in two forms,S!ISO(OH)2(a)
and HS-SOyOH (j3), the former being present in solu-
tions of (1), the latter in the solid (cf. A., 1924, ii, 103).
R. S. Cahn.
Principle of free rotation in molecules with
single carbon linkings. C. Wagner (Z. physikal.
Chem., 1931, B, 14, 166—168).—From a consider-
ation of the sp. heat of C2H6 it is concluded that a
kind of twisting oscillation instead of free rotation
takes place between the Me groups.
N. H. Hartsiiorne.
Low-temperature rotational heat capacities
and the relative amounts of the nuclear singlet,
triplet, and quintuplet symmetry modifications
of methane. D. S. Viltars and G. Schultze
(Physical Rev., 1931, [ii], 38, 998—1010).—Mainly
mathematical. Thero should be 3 non-combining
varieties of Cll14. Heat capacities of each variety, of
the true equilibrium mixture, and of the * frozen
equilibrium ” mixture are calc. N. M. B1righ.

Magneto-electric saturation effect. 0. E. Fri-
vold and S. Koch (Nature, 1931, 128, 675).—The
effect, required by classical magnetic theory, of the
addition of a strong electrolyte on the apparent
magnetic moment of mols. which possess fixed mag-
netic as well as electric moments could not be de-
tected in magnetic susceptibility measurements on a
solution of Cr(NH3)3(CNS)3 in 00Me2 with KCNS as
the added electrolyte. L. S. Theobald.

Gyromagnetic effect for paramagnetic sub-
stances. Il. Results on salts of the iron group.
W. Sucksmith (Proc. Roy. Soc., 1931, A, 133, 179—
185).—The means used to increase the sensitivity
of the apparatus previously used for 1)y203 (A., 1930,
1100) are described, together with results obtained
for the paramagnetic salts from MnC03,MnS04, CrCI3,
Co0S04, CoCl2, and FeSO04.

Transition of ferromagnetic manganese arsen-
ide into the paramagnetic form. A. Smits, H.
Gerding, and F. Vermast (Z. physikal. Chem.,
Bodenstein Festband, 1931, 357—368).—The course
of the vol.-temp. curve of MnAs between 15° and 50°

L. L. Bircumshaw.
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resembles thoseof the intensity of magnetisation-temp.
and the sp. heat-temp. curves. The transition from
the para- to the ferro-magnetic form involves a
series of irreversible metastable conditions; the den-
sity change is from 6-26 to 6-2. No vol. change
results from the application of a magnetic field.
H. F. Gitlbe.

Displacement of the Curie point for nickel by
pressure. D. P. Ray-Chaudhuri (Z. Physik, 1931,
71, 473—477).—In the Curie point of a Ni wire under
tension agreement with the Heisenberg theory of
ferromagnetism is found. There is agreement be-
tween the curves of temp, against temp, coeff. of
resistance, and against extension, and there is also
similarity with the curve obtained between temp,

and sp. heat for a ferromagnetic body. A. J. Mee.
Molecular forces. [1ll. Derivation of the van
der Waals expression a/v2. A. Eucken (Z

physikal. Chem., Bodenstein Festband, 1931, 432—
436).—The van der Waals expression a/v2 has been
deduced without making the assumption that the
sphere of action of the forces of attraction is large
compared with the mean distance between the mols.
The so-called swarming effect of mols. at low temp.,
which requires a variation with temp, of the attraction
term, consists merely' of the formation of double mols.
as a result of collisions between 3 mols., and possibly
of the formation of triple mols. after further collisions.
H. F. Gillbe.
Molecular sphere of action of the metals. C.
Benedicks (Z. physikal. Chem., Bodenstein Festband,
1931, 379—384).—The radii r of the mol. spheres of
action of 13 metals, calc, from the equation r—nR/K
on the assumption that n =2, are of the same order as
the apparent at. radii p of Bragg, r is a periodic
function of the at. no., but the fluctuations are much
greater than those of p and resemble those of the
square of the at. vol. To a first approximation r=
const. Xp°. IlI. F. Gitlbe.

Empirical evaluation of the potential due to
van der Waals forces surrounding molecules.
K. Woht (Z. physikal. Chem., 1931, B, 14, 36—65).—
The variation with temp, of the second virial coeff.
for gases is more accurately described when a repulsive
force characteristic of each atom replaces the rigid
sphere (cf. London, this vol., 149; Slater and Kirk-
wood, ibid., 675). The coeff. of the repulsive term,
and the power of the reciprocal of the distance from
the centre of the atom or mol. required to fit the
experimental curves, are given for He, H,, Ne, Ar,
N2 02 and C02 A. B. D. Cassie.

Energy of G-C and G-H linkings in saturated
hydrocarbons. M. Rebek (Arh. Hetniju, 1931, 5,
192—196).—A review of the results obtained by
various authors for the above vals. indicates that
they arc of the same order. R. T ruszkowskt.

Quadrupoleforcesinvan der Waals attractions.
H. Margenau (Physical Rev., 1931, [ii], 38, 747—
756).—For van der Waals forces between non-polar
atoms at distances apart of the order of the kinetic
theory radius the contribution of the interactions
between higher poles must be taken into account.
Calculations are made for the interactions : dipole-
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dipole, dipole-quadrupole, and quadrupole-quadru-
pole for H and He atoms. N. M. Bligh.

Avogadro’s number and “ mean free path.”
S. Ray (Proc. XV Indian Sci. Cong., 1928, 141).—
If the usual expression, X=Il/(27rAra2)* is correct, the
mean free path is not intimately related to vol.,
pressure, temp., or entropy; since Avogadro’s no.
is approx. the same for different atoms, the expression
X =(A/3jl-a is preferred. Chemical Abstracts.

Effect of the application of a field of attraction
to a gas. R. D. Kireeman (Science, 1931, 74, 290).
L. S. Theobald.
Abstracting schemes for X-ray structure
determinations. J. D. Bernal,P. P. Ewald, and
C. jMauguin (Z. Krist.,, 1931, 79, 495—530).—A
complete synoptical table of the nomenclatures of
Schwonflies, Wyckoff, and Mauguin is appended.
C. A. Silberrad.
Accurate determination of lattice constants
of polycrystalline materials. F. Regter (Physi-
kal. Z., 1931, 32, 680—687).—The usual correction
applied in the accurate determination of lattice consts.
is not sufficient. A.J. Mee.

Kinematographic representation of the re-
crystallisation of rock-salt. K. Przibram (Z.
Elektrochem., 1931, 37, 535—536).—When rock-salt
is subjected to a pressure of 2000 kg. per sq. cm. and
subjected to Ra radiations it darkens, but slowly
becomes lighter when pressure and radiation arc
removed. A kinematographic record of the process
supports the view that the darkening is due to dis-
tortion of the space-lattice and the brightening to
recrystallisation. E. S. Hedges.

Theory of the oriented superimposition of
ionic crystals ; formation of Grimm mixed
crystals. 1. X. Stranski (Z. physikal. Chem.,
Bodenstein Festband, 1931, 230—238).—The upper
limit of supersaturation at which a given typo of
crystal will deposit on an isomorphous crystal of a
different compound has been calc, for the case in
which both the substances are binary compounds and
differ only in the charges on the component ions.
The deposition of NaBr on PbS is considered in detail.

H. F. Gillbe.

Recrystallisation. G. Tammann (Z. Elektro-
chem., 1931, 37, 429— 136).—A summary of the
author’s views on the formation and growth of
crystallisation nuclei, especially as influenced by cold
work. E. S. Hedges.

Atomic states in metal lattices on the basis of
magnetic measurements. E. Vogt (Z. Elektro-
chem., 1931, 37, 460—466).—A lecture.

E. S. Hedges.

Isomorphism considered in relation to X-ray
investigations. A. Ferrari (Gazzetta, 1931, 61,
358—369).—The conditions which determine the
occurrence of isomorphism between compounds arc
discussed. Complete miscibility can always occur
when two lattices are made up of unit cells which
have the same shape, and only slightly different vols.

0.J. Walker.
formulae of crystalline sub-
H. Rheinboildt (Z. anorg. Chem., 1931,

Constitutional
stances.
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200, 168—172).—The formulae of the occupants of
the lattice points are enclosed in [], and there are
added numbers representing the no. of immediately

adjacent and equidistant or approx. equidistant
groups. The NaCl lattice, for instance, is represented
by [Na]g[Cl]6. R. Cuthirnlr.

Lattice constants.
1931, 80, 103—131).

Accurate determination of dimensions of
crystal lattices. N. H. Kolkmeijer and A. L. T.
Moesveld (Z. Krist., 1931, 80, 63—90).

Increase in surface area due to crystal faces
developed by etching. L. Tonks (Physical Rev.,
1931, [ii], 38, 1030—1039).—The actual surface of an
etched cryst. body, being made up of cryst. faces, is
greater than the apparent surface; the ratio of
increase in area to apparent area is the face excess.
Criteria for determining those faces which give min.
face excess, and two methods for calculating face
excess, are deduced for various types of faces.

N. M. B1igh.

Why crystals exist. F. Zwicky (Proc. Nat.
Acad. Sci., 1931, 17, 524—532).—It is suggested that
the cohesive forces having radii of action of the order
of at. dimensions are responsible for the condensed
state of matter, but not for the cryst. state.

C. W. Gibby.

Method of investigating fibre structure and
of showing strains in pieces of metal. F. Reg-
ter (Z. Physik, 1931, 71, 371—388).—An X-ray
method of determining structure and strains is fully
described. A.B.D. Cassie.

M. C. Neuburger (Z. Krist.,

X-Ray fibre diagram as a quantitative measure
of the change in the structure of the cellulose
fibre by chemical processes. |. Quantitative
relation between the intensities of the equatorial
interference lines forfibre preparations ofnatural
and mercerised cellulose of known composition.
W. Schramek (Z. physikal. Chem., 1931, B, 13, 462—
474).—The observation made by previous investigators
that technical mercerisation produces only an in-
complete mercerisation effect is confirmed by X-ray
investigation. It is possible to obtain a quant,
relationship between the X-ray diagram and the degree
of mercerisation. J. W. Smith.

X-Ray investigation of space-lattice distortion
in light metals. J. Hengstenberg and H. Mark
(Z. Elektrochem., 1931, 37, 524—528).—Changes in
the X-ray spectrum ofduralumin and “electron metal ”
on cold-working are described. E. S. Hedges.

Hexagonal nickel. G. Bredig and E. S. von
Bergkampf (Z. physikal. Chem., Bodenstein Fest-
band, 1931, 172—176).—By cathodic dispersion of
Ni in N2 or H2 a metallic mirror of non-magnetic,
hexagonal Ni, having a 2-60—2-66, ¢ 4-15—4-22 A., is
obtained. The metal passes into the ordinary cubic
form on heating in Pl2at 300°. H. F. Gitioe.

Density and crystal structure of niobium.
M. C. N euburger (Z. KI’iSt., 1931, 78, 164—167).—
A re-examination of the purest of Meisel’s three
samples of Nb (cf. A., 1930, 983) gave d 8-55 (calc.
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8-56). The unit cell has a 3-303+0-002 A., and con-
tains 2 mols.; space-group 0\; at. radius 1-430 A.
C. A. Silberrad.
Crystal structure ofsomecarbides and borides.
M. von Stackelberc, (Z. Elektrochem., 1931, 37,
542—544).—A summary of work on carbides (cf. A.,
1930, 672, 1351) shows that derivatives of CH4 have
a single C atom in the space lattice, whilst derivatives
of C2H2 contain the lattice group C2. A preliminary
X-ray examination of borides of the type CaBS6,
SrB6, BaB6, etc. shows them to possess a cubic
lattice of the CsCl typo, composed of metal atoms and
Bcgroups. The B atomsin the Bcgroup are arranged
at the angles of a regular octahedron, having an edge
of 1-17 A. in the case of CaB,,. The method of linking
is discussed. E.S. Hedges.

Crystal structure of N,04. L. Vegard (Z.
Physik, 1931, 71, 299—300; this vol., 548, 1115).—
Experimental evidence is insufficient to confirm an
N204crystal unit, and is not inconsistent with a linear
N O2unit. A. B. D. Cassie.

Formation of mixed crystals in molecular
lattices through exchange of molecules. L.
Vegard (Z. Physik, 1931, 71,465— 472).— Substances
like solid N.,0 and C02 which possess typical mol.
lattices can "form mixed crystals through the inter-
change of mols. The change in length of the
elementary cube obeys the additive law. A.J. Mee.

Crystal structure of ammonium chromate.
D. J. Bujor (Z. Krist., 1931, 78, 1—15).—(NH4)2Cr04
crystals (cf. A., 1889, 1117) are twinned about (001)
and the b axis, a fact confirmed by etch figures. The
unit cell has a 6-15, b 5-27, ¢ 7-66 A., p 115° 13', and
contains 2 mols.; space-group C\.

C. A. Silberrad.

Crystal structure or potassium chromate.
M. Y. Coiby (Z. Krist.,, 1931, 78, 168).—K2Cr04
has a 5-92, b 10-39, ¢ 7-68 A., with 4 mols. in the unit
cell; space-group V\e; dm2-732. C.A.Silberrad.

Structure of beryllium sulphate tetrahydrate.
P. Schonefeld (Z. Krist.,, 1931, 78, 16—41)—
Previous results (cf. A., 1928, 463) are confirmed save
that a should be 8-02+ 0-02 A. The connexion
between the structure, properties, and polarisation of
the constituents is discussed. C. A. Silberrad.

Crystal structure of sodium nitrite, NaNO,,.
G. E. Ziegler (Physical Rev., 1931, [ii], 38, 1040—
1047).—The lattice is body-centered, orthorliombic,
space-group Cfe unit cell containing 2 mols. a 355,
6 5-56, ¢ 5-37 A. The positions of the atoms and

distances between atoms are recorded. The angle
between the N -0 linkings is 132°. N. M. Brigh.
Crystal structure of eulytite. G. Menzer

(Z. Krist., 1931, 78, 136—-163).—A detailed account
of work already noted (this vol., 550).
C. A. Silberrad.

Crystal structures of parisite, synchysite, and
kordylite. 1. Oftedar (Z. Krist., 1931, 79, 437—
464).—Parisite, 2RFCO03,CaC03, and synchysite,
RFCO03,CaC03,(R=La, Ce,etc.), although very closely
related, are distinct species; some reputed parisite
is really synchysite. Their structures, as also that of
kordylite, 2RFCO03,BaC03, are very approx. re-

BRITISH CHEMICAL ABSTRACTS.— A.

presented by hexagonal pseudo-cells having a 4-094,
4-094, 4-35 and c 27-93, 18-20, 22-S A., respectively,
each cell containing 2 mols. For accurate description
anaa/3times as great, orapprox. 7 A, is required, the
unit cell containing 6 mols. and the symmetry being
lower. Probable structures are deduced closely
resembling that of bastnasite (cf. this vol., 1116).
Parisite is very weakly, if at all, piezo-electric, and it
and synchysite show parallel growths. The recorded
density of kordylite is probably too low.

C. A. Silberrad.

Roentgenography of liquids. 1. Diffraction

of X-rays by organic liquids. G. E. Muchin and
I. I. Tschatlenko (Ukrain. Chem. J., 1931, 6, [Sci.],
9—51).—A review of the literature.

R. Truszkowski.

Diffraction of X-rays in liquids and ionic
solutions. J. A. Prins (Z. Physik, 1931, 71,
445—449).—The continuous spectrum is greatly

interrupted in certain circumstances by the scattering
of X-rays on passing through liquids. The results of
earlier work on aliphatic compounds are corrected and

extended. A.J. Mee.
Two-dimensional crystals. N.Fuchs (Z. physi-
kal. Chem., 1931, B, 14, 285—289).—Crystals of

C3iH ™ formed on the surface of its slightly super-
saturated solution in non-volatile liquid paraffin may
be only 1 mol. thick. N. H. Hartsiiorne.

Crystal structure of the hydrates of copper
formate. |. Copper formate tetrahydrate. II.
Copperformate dihydrate. K.J. Kabraji (Indian
J. Physics, 1931, 6, 81— 114, 115—132).—The space-
group of both dihydrate and tetrahydrate is Git, :
the former has 16 mols. per cell and the latter 8. In
the tetrahydrate the H20 mols. lie entirely between
consecutive (010) planes through the centres of the
atoms of (HC02)2Cu. The length of the H20 mol. in
both hydrates is 4-22 A. F. J. Wilkins.

X-Ray study of the magnetic character of
liqguid crystalline p-azoxyanisole and a compari-
son with the isotropic liquid. G. W. Stewart
(Physical Rev., 1931, [ii], 38, 931—942).—The effect
of a magnetic field on the orientation of the large
groups of mols. in the liquid-eryst. state was
measured, and the data are applied to an inter-
pretation of the magnetic character, and to a com-
parison of the liquid-eryst. and transparent liquid
states. In the former the X-ray diffraction intensity
is 10% greater than in the latter state, in which the
existence of cybotactic groups is thus supported.

N. M. Brigh.

Transformations in the crystal lattice. E.
Herter (Z. Elektrochem., 1931, 37, 536—538).—
The mol. compound formed of 4-bromo-a-naphthyl-
amine with 2 :6-dinitrophenol exists in two forms,
which differ in m. p., solubility, colour, cryst. habit,
and cryst. space lattice. The stable yellow modi-
fication (m. p. 91°) contains a linking between the
OH of the nitrophenol and the NH2 of the naphthyl-
amine, which is absent in the metastable form (m. p.
85°), where the residual affinities of the benzenoid
components are involved. Yellow o-bromoanilino
picrate changes to a red modification at 95°. Changes
in the lattice are discussed. E. S. Hedges.
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.Y-Rayinvestigation of cyciohexane derivatives.

I. General survey. [1l. Quebrachitol. 1II.
1-Inositol, i-inositol, and quercitol. 1V. 1-lno-
sitol dihydrate. A.L.Patterson and T.N. W hite
(Z. Krist.,, 1931, 78, 76—100, ancl 80, 1—4).—I.

Previous investigations are discussed, and a table of
possible and known cycZohexanols is given. As
working hypotheses the puckered ring and dextrose
relationship theories are adopted with Lcspieau’s
nomenclature (cf. A., 1595, i,489; 1927,98; 1928,465;
this vol., 69). Il.—IV. The following data (in this
order) are given : crystal class, dimensions of unit
cell (a, b, cin A)), {5 density, no. of mols. in unit
cell, probable space-group : quebrachitol, monoclinic
sphenoidal, 6-60, 7-15, 8-65, not 90°, 1-54, 2, CI
(C2p2); 1-inositol, monoclinic sphenoidal, 6-17, 9-11,
6-83, 106-6°, 1-59S, 2, C\ {C,p2), [a]D-65-8°, no
hydrate was obtainable; i-inositol, monoclinic pris-
matic, 6-64, 12-0, 19-7, 105-8°, 1-61 (not 1-752; cf.
A., 1881, 1022), 8, ™4 (C$pa.2); i-inositol dihydrate,
monoclinic prismatic, 8-98, 16-59, 6-49, 109-8°, 1-58,
4, Cih (Cd,pa2); quercitol, monoclinie sphenoidal,
6-83, 8-53,“6-45, 110° 57', 1-5808, 2, Cl {C22). Dis-
tances between atoms, e. g., of C, in different mols. are
much greater, in the same mol. much less, than would
be expected from inorg. data, pointing to such mols.
being tightly bound structures, but forming compara-
tively open crystal structures. Quebrachitol from
Hevea brasiliensis is identical with that from Hete.ro-
dcndron oleceifolium . C. A.Silberrad.

A'-Ray investigation of cyciohexane derivatives.
V. a- and y-cycloHexane-1 : 2-diol, p-cycio-
hexane-l :4-diol, and p-cyciohexanediol 1 : 4-di-
acetate. T.N.wnite (Z. Krist., 1931, 80, 5—17).—
oc-cycZoHexane-1 : 2-diol (cf. A., 1899, i, 22), m. p. 97—
98°, da 1-182, orthorhombic, unit cell, a 7-62, b 8-55,
¢ 19-57 A., with S mols.; space-group F)3 (2)2,pyc(p).

-cycZoliexane -1 : 2-diol prepared according to

runel’s method for the p-isoraeride (cf. A., 1903, i,
33S; 1905, i, S69) differed from his account thereof,
and is hence designated y; m. p. 104°, d11 1-147,
monoclinic prismatic, a:b:c—1-954:1:0-716, p
103-9°; unitcella 19-13, b 9-92, ¢ 7-23 A., with 8 mols.,
space-group Cl, (C2ba\). p-cyc/oliexane-1 :4-diol,
or Zrans-quinitol (cf. A., 1894, i, 174),dD1-18, mono-
clinie prismatic, «:b:c=0-293 :1:0-339, p 96°;
unit cell a 6-32, b 21-2,¢ 7-27 A., with 6 mols., space-
group c& (C2,po12). p-ci/cZoHexancdiol 1 : 4-diacetate,
d 118 (approx.), monoclinic prismatic, a :b :¢c —
2-344: 1:1-168, p 107-4°; unit cell a 13-56, b 5-S3,
¢ 6-72 A., -with 2 mols., space-group C* (C2,pa2).

C. A.Silberrad.
eycioHexane problem. O. Hasser (Z. Elektro-
chem., 1931, 37, 540—542).—The structure of cydo-
liexane and its derivatives is reviewed in the light of
crystallographic data. E. S. Hedges.

Structure ofthe molecular compound veramon
[pyramidone+veronal]. E. Herter (Z. physi-
cal. Chem., Bodenstein Festband, 1931, 267—272).—
Comparison of the X-ray diagrams of the mol. com-
pound of pyramidone and veronal with those of the
components shows that the substance conforms to the
definition previously suggested for a true mol. com-
pound. The crystals are rhombic; 4 mols. of each of
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the components in the unit cell; space-group Clv or
Clv. The identity periods of the triclinic crystals of
pyramidone are 7-4, 18-1, and 10-8 A .; 4 mois. in the
unit cell. Il. F. Gittope.

Crystal structure of hexabromobutylenes. W.
Eissnerand R. B rill (z. Krist., 1931, 79, 430—436).
—The isomeride of m. p. 185° (cf. A., 1926, 1120),

d 3-30, is monoclinic prismatic, a:b:c=1-57;
1:2-75, p 6S° 35, n 1-75; variations indicate
impurities in spite of recrystallisation. The unit

cell lias a I11-55, b 6-40, ¢ 10-06, p 44° 27', containing
2 symmetrical mols., space-group Cl/,. This is con-
sequently the symmetrical isomeride [CHBr./CBiH2,
that of'm. p.' 114° being CHBiyGBiyCBriCHBr.
The atoms in the mol. are almost coplanar.
G. A. Silberrad.

Crystallographic study of some organic sub-
stances. A. Ferrari and A. Sgherittlo (Z. Krist.,
1931, 80, 45—53).—2 :S'-Difsooxazolyl ketone (this
vol., 968), d 1-48, is monoclinic prismatic, a: b :c—
1-038 : 1 :0-8646, p 91° 37"; unit cell a 15-31, b 14-75,
¢ 12-77 A., with 16 mols. The ketone C]2HsO eN4
(foe. cit.), d 1-492, is rhombic, a :b :c=1-18 :1:0-87;
unit cell a 12-98, b 11-00, ¢ 9-57 A., with 4 mols. The
compound C4H203H4 (tliis vol., 1170) is monoclinie
prismatic, a :b:c=1-500 :1:3-546, p 105° 34'; unit
cell a 7-3S, b 4-92, ¢ 17-45 A., with 4 mols. 2 :2'-
Haphthacarbazole (cf. A., 1929, 1172), d 1-312, is
monoclinie prismatic, a: b:c=1-169 :1:0-6989, p
114° 14'; unit cell a 14-05, b 1202, ¢ 8-40 A., with 4
mols. C. A. Silberrad.

Space-groups of carbohydrates. J. Young
and F. W. Spiers (Z. Krist., 1931, 78, 101—110).—
The following data are given: crystal system,
dimensions of unit cell (a, b, ¢)in A., (if monoclinic) p,
density, no. of mols. in unit cell, space-group:
y-d-mannonolactone, orthorhombic, 14-0, 11-1, 4-73,
1-61, 4, F4; 2:3:5:6-tetramethyl-y-d-mannono-
lactone, monoclinie, 9-79, 13-8, 4-50, 93-3°, 1-26, 2,
Cl; 2:3: 5-trimethyl-y-Z-rhamnonolactone, ortho-
rhombic, 12-2, 18-3, 4-65, 1-27, 4, F1; 2 :3:4-tri-
methyl-8-Z-arabonolactone, orthorhombic, 10-S, 12-2,
7-30, 1-30, 4, F4; 2:3: 4-trimethyl-a-d-xylopyranose,

monoclinie, 8-S, 8-31, 6-65, 91-0°, 1-30, 2, <7j;
1:3:4: 5-tetramethvl-p-d-fructopvranose, ortho-
rhombic, 9-22, 8-97,'14-8, 1-30, 4, 'F4; 1:3:4 :5-

tetra-acetyl-3-d-fructopyranose, monoclinic, 10-7,7-98,
17-0, 144-5°, 1-36, 2, C\. C. A. Silberrad.

-Y-Ray investigations of cellulose derivatives.
X. Fibre period of cellulose derivatives. Iv.
Hess and C. Trogus (Z. physikal. Chem., Bodenstein
Festband, 1931, 385—391).—The fibre periods of
numerous cellulose derivativesare n x 5-15A., where n
is 2, 3, 4, or 5. This dimension, which is the length
of a glucose group, is thus more closely related to the
constitution of cellulose than is the length of the
cellobiose group (10-3 A.). H. F. Gillbe.

Calculation of characteristic atomic frequen-
cies. A. Magnus (Z. physikal. Chem., Bodenstein
Festband, 1931, 273—282).—For cryst. substances
the formula v=V 6rJr/ilir®2'¢27T, where v is the
characteristic frequency, Vj/ the arithmetic mean at.
vol. and M the harmonic mean at. wt. of the com-
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ponents, r0 the normal inter-at. distance, and x the
compressibility, has been derived. The calc,
characteristic temp, of various binary ionic com-
pounds agrees well with the experimental vals., but
for the elements the calc. vals. are frequently much
too high. Although the discrepancy may in many
cases be attributed to the Schottky transition, this
does not hold for the alkali metals and Ca.
H. F. Giltlbe.
Electric glow emission of iron. G. Shjehoim
(Ann. Physik, 1931, [v], 10, 178—222).—The depend-
ence of the positive emission of Fe on temp, and its
behaviour at the transition point A3, the influence of
lattice change at A3 on the emission, and the alter-
ation of thermo-power and electrical resistance with
temp, have been studied. W. Good.

Physics and metallography of magnesium.
E. Schmid (Z. Elektrochem., 1931, 37, 447—459).—
A lecture on the physical anisotropy of Mg crystals,
elastic parameter, thermal expansion, electrical con-
ductivity, plastic deformation, and the formation of
mixed crystals in the systems Al-Mg, Zn-Mg, and
Mn-Mg. ¢ E. S. Hedges.

Electric and magnetic properties of metals.
R. Becker (Z. Elektrochem., 1931, 37, 403—414).—
A lecture. E. S. Hedges.

Elasticity of single crystals of iron. E. Goens
and E. Schmid (Z. Elektrochem., 1931, 37, 539—540).
—In elastic properties the Fe crystal is strongly
anisotropic. E. S. Hedges.

Magnetic properties of copper-nickel alloys.
E. H. Wirriams (Physical Rev., 1931, [ii], 38, 828—
831).—The change of susceptibility with temp, and
composition for alloys containing 0-1—70% Ni was
investigated. N. M. B1righ.

Magnetisation of single crystals of cobalt at
hlgh temperatures. K. Honda and H. Masumoto
(Sci. Rep. Tohoku, 1931, 20, 323—341).—Magnetis-
ation is easiest in the direction of the [0001] axis and
in weak fields reaches a max. at 230°. Magnetisation
is difficult in the direction of the [1010] and [1120]
axes, increases with rise of temp, up to 300°, and then
remains const. The saturation val. at 0° abs. is 1446
C.g.S. A. R. Powell.

Relation between Barkhausen effect and in-
tensity of magnetisation. S. Procobiu and T.
Farcas (Ann. Sci. Univ. Jassy, 1930,16, 344—351).—
For cast steel the Barkhausen effect is proportional
to the intensity of magnetisation. H. F. Gitlbe.

Barkhausen effect. S.Procopiu (Ann. Sci. Univ.
Jassy, 1930, 16, 352—374).—The Barkhausen effect
with Fe is due to the orientation of the particles and
is proportional to the variation of the intensity of
magnetisation. H. F. Gillbpe.

Kerr constant of nitrobenzene. R. Mollter
(Physikal. Z., 1931, 32, 697—718).—The non-linear
potential decrease in PhXO02 is confirmed. PhNO02
(G =3x 10_u) shows a Kerr const, of 3-74 X 10-5.

W. R. Angus.

Physics of the nitrobenzene “ Kerr” cell. 1.
Distribution of a strong electrostatic field in the
nitrobenzene Kerr cell. F. Hehigans (Physikal.
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Z., 1931, 32, 718—727).—The inhomogeneity of a
strong electrostatic field in the PhNO2 Kerr cell is
produced by impurities. W. R. Angus.

Hall effect in liquid metals. J. Kikoin and
I. Fakidov (Z. Physik, 1931, 71, 393— 102).—Hg
showed a negligible Hall effect and K-Na alloys an
effectin agreement with theory. A. B. D. Cassie.

Dilatometric investigation of the vitreous
state. O. Koerner and H. Saimang (Z. anorg.
Chem., 1931, 199, 235—240).—The abrupt change of
length of a cryst. material at the transition point is
independent of the rate of heating, but with silicate
glasses the reverse is true. The temp, at which
softening commences falls as the rate of heating is
diminished. Glass is thus merely a supercooled
liquid, and there is no justification for the assumption
that the vitreous condition represents a fourth state
of matter. H. F. Gillbe.

Transitions of crystalline substances at high
pressures. G. Tammann and R. Koiilhaas (Z
anorg. Chem., 1931, 199, 209—224).—W hen pressure
is applied to a graduated piston operating in a cylinder
containing a cryst. material the occurrence of a
transition is apparent from the prcssure-vol. curve.
An approx. val. only of the transition pressure can be
obtained, since the pressure is not uniform throughout
the material. Data are given for PhOH, Agl, FeS,
borneol, and Sn. Il. F. Gillbe.

Elastic anisotropy of iron. D. A. G. Brugge-
man (Natunviss., 1931, 19, 814—815).

Sintering of powdered iron by heat and pres-
sure treatment. L.Schiecht, W.Schubardt,and
F. Duftschmid (Z. Elektrochem., 1931, 37, 485—
491).—The structure of pure Fe powder, formed by
the thermal decomp, of Fe carbonyl, is described and
the sintering brought about by heating at various
temp., with or without increased pressure, is illus-
trated by means of photomicrographs.

E. S. Hedges.

Vibration method for investigating strength
of crystals. V. D. Kusnetzov and E. V. Lav-
rentjeva (Z. Krist., 1931, 80, 54—62).

Dependence of crystal plasticity on temper-
ature. Ill. Aluminium. W.Boasand E. Schmid
(Z. Physik, 1931, 71, 703—714).—The investigation
of the extension of Al crystals in the temp, range
—185° to 600° shows a very marked alteration of
properties at about 400°. Above the latter temp, the
crystals have different properties according to their
orientation. A. J. Mee.

Vaporisation of magnesium in a vacuum.
W. Kaufmann and P. Siedler (Z. Elektrochem.,
1931, 37, 492—497).—Mg can be distilled at 650°/
2 mm. and can be sublimed at 500—650°/0-05—
2-0 mm. Mg. of 99-99% purity can be obtained by a
single distillation, and on repeated distillation a
product is obtained in which impurities cannot be
recognised chemically or spectroscopically.

E. S. Hedges.

Velocity of evaporation of crystals. G. Tam-
mann and K. L. Dreyer (Z. physikal. Chem.,
Bodenstein Festband, 1931, 1—18).—The velocity of
evaporation of volatile crystals increases with increase
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of the difference between the v. p. of the substance
and the external pressure, and, unlike that of liquids,
rises to a limiting val. with rise of temp. The temp,
at the surface of the solid has been calc, from the
temp, coeffs. of the evaporation velocity and the v. p .;
for camphor and C10H 8 the difference between the
surrounding temp, and the surface temp, is of the
order of 4—20°. H. F. Gitbe.

Determination of the mol. wt. of vapours at
very low pressures by the method of Heller and
Neumann. M. Volmer (Z. physikal. Chem., Boden-
stein Festband, 1931, 863—873).—The (solid) sub-
stance is placed in a rectangular box containing two
small holes so placed that when the box is suspended
by a thread and placed in a high vac. the issuing
vapour produces a couple which causes the box to take
up a definite position relative to its initial position.
By measurement of the displacement angle the mol.
wt. of the vapour may be calc. Owing to some
difficulties the error is about 3-4%. Typical measure-
ments with COPh2 and NPIbNPh are described.
Metaldehyde has the formula (MeCHO)4, whilst the
vapour of quinhydrone at room temp, has mol. wt.
109. H. F. Gitibe.

Molecular size and phase partition. J. N.
Bronsted (Z. physikal. Chem., Bodenstein Festband,
1931, 257—266).—On the assumptlon that the relative
potential energies of chemically similar compounds
are proportional to the sizes of the mols., i.e., to the
mol. wt. in the case of ordinary systems, equations
are derived for calculating the v. p. of one compound
from that of a similar compound, and for the solubility
equilibria in two-phase systems. The theory appears
to be applicable also to colloidal substances such as
proteins. H. F. Gitlbpe.

Dependence of the Kirchhofi constant on
temperature. F. Rechel (Ann. Physik, 1931, [v],
10, 1—14).—The velocity of sound in air, C02 02
N2 and NH3was investigated from 16° to 910°. The
deviations from theory in the variation of the Kirch-
hoff const, with temp, are confirmed. W. Good.

Behaviourofpulverised metalsunder pressure.
F. Skauby and 0. Kantorowicz (Z. Elektrochem.,
1931, 37, 482—485).—The variation of electrical
resistance, It, of powdered metals with the pressure,
P, is represented by the equation 1/R=c-\/P X-C,
where ¢ and C are consts. depending on the material
and its previous treatment. The resistivities of
powdered soft metals (Zn, Sn, Pb, Ag, graphite) in
the pressed state are lower than those of the compact
metals, whilst the resistivities of compressed powders
of hard metals (Fe, Wo, Ni) are higher than in the
compact state. The results are discussed in relation
to sintering. E. S. Hedges.

Resistance of lead to high-frequency currents

at superconducting temperatures. J. C. McLen-
nan, A. C. Burton, A. Pitt, and J. O. Wilhelm
(Phil. Mag., 1931, [vii], 12, 707—719).—The super-

conductivity of Pb which appears with direct current
abruptly at 7-2° abs. does not appear when high-
frcquency currents of frequency 11x 10®per sec. are
.used. A decrease is not obtained until 4-2° abs.

F. J. Wilkins.
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Resistivity of single-crystal zinc. E. P. T.
Tyndall and A. G. Hoyem (Physical Rev., 1931,
[ii], 38, 820—827; cf. Ware, A., 1930, 844)—
Measurements of sp. resistance p as a function of
orientation support the Voigt-Thomson symmetry
relation. Vals. obtained were plt 6-2 and p4 5-86 XHH
ohm per c.c. for Kahlbaum Zn, and vals. each
about 0-6% lower for spectroscopically pure Zn. A
few crystals of the latter gave anomalous results as
found by Bridgman (cf. A., 1929, 1136).

N. M. Brigh.

Electrical conductivity of metals. C. D. Niven
(Canad. J. Res., 1931, 5, 79—86).—When electrical
resistance vanishes at low temp, it does so suddenly.
It is suggested that a metallic atom is one with an
incomplete electron configuration, and that in
ordinary conduction an electron jumps from one atom
to another, where it remains until it is in a type of
equilibrium with the electrons already on that atom.
In the superconducting state the electronic orbits of
different atoms become synchronised, and when an
electron leaves an atom another automatically re-
places it. J. W. Smith.

Electrical conductivity and structure of thin
metallic layers. IV. E. Hamburger (Aim.
Physik, 1931, [v], 11, 40—52).—The applications of
the relation between electrical conductivity and
structure of thin metallic layers previously found
(cf. this vol., 1112) are discussed. A.J. Mee.

Triple points of nitrogen and of oxygen as
standard temperatures. E. Justi (Ami. Physik,
1931, [v], 10, 983—992).—A resistance thermometer
capable of reproducing the m. p. of N2or 0 2to ¢(0-002°
is described. Data are : 02, m. p. 54-24+0-04° abs.,
v. p. 1-2070-05 mm.; N2, m. p. 63-0970-01° abs.,
V. p. 93-9170-05 mm. W. R. Angus.

Discontinuities at the m. p. of bismuth.
W. L. Webster (Proc. Roy. Soc., 1931, A, 133,
162—172).—Measurements of the temp, of emission
of latent heat, the loss of rigidity, and the anomalous
diamagnetic discontinuity coincide within an experi-
mental error-of 0-3°. Heating curves show that the
melting of Bi takes place over several degrees.

L. L. Bircumshaw.

Preliminary determination of the latent heat
of fusion and density of helium between 15°
and 20° abs. F. Simon and F. Steckel (Z. physikal.
Chem., Bodenstein Festband, 1931, 737—744).—An
evaporation calorimeter for use at low temp, is des-
cribed. The latent heat of fusion of He at 17° abs. is
of the order of 40 g.-cal. per g.-atom, i.e., about double
the val. at the b.p. At 14-9° and 20-4° abs. liquid
He has d 0-31 and 0-35, respectively, and solid He

dGic. 0-32 and 0-37, respectively. H. F. Gillbe.
Nature of latent heat of fusion. K. Honda and
H. Masumoto (SCi. Rep. TOhOkU, 1931, 20, 342—

352).—Assuming that the atoms of a solid element
are making a simple harmonic motion, the dynamic
internal pressure pi (ratio of the internal work to the
expansion in vol. caused by a rise in temp, of 1°) of
numerous elements has been calc., and it is shown
that the latent heat of fusion is the product of pi and
the change in sp. vol. at the m. p. For elements
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with a cubic lattice Pl at the m. p. is directly, and
the vol. increase of 1 g.-atom due to rise in temp,
of 1° at the m. p. inversely, proportional to the abs.
in. p., and the at. heat of fusion is proportional to the
product of the vol. change during melting and the
square of the abs. m. p. A. It. Powell.

Fusion under pressure and value of inter-
polation formulae. E.Janecke (Z.physikal. Chem.,
1931, 156, 161—175).—Theoretical. The equations
(p + a)(b—i)= c2and (p-j-a)r&>—2= cgive the pressure-
ternp. vals. for the fusion of certain substances under
pressure ; the second equation also agrees with the
data for change of vol. difference with temp, and
pressure. The equations can be used as interpolation
formule and the second gives approx. the equation
of state for solid-liquid at high pressures (cf. A., 1925,
ii, 495; 1926, 570, S94; 1927, 1031). M. S. Burr.

Calculation of the lattice energies and heats of
sublimation of the alkali halides. K. Fajans
and E. Schwartz (Z. physikal. Chem., Bodenstein
Festband, 1931, 717—730).—Calculation of the lattice
energy of the alkali halides, employing 9 as the ex-
ponent of the repulsion potential in the Bom equation,
leads to discrepancies as great as 15 kg.-cal. Although
the anomalies in the b. p. and sublimation heats are
not entirely explicable in terms of the relative sizes
of the ions, quant, agreement with the observed
vals. is obtained if the deformation of the ions in
the vapour phase is taken into consideration.

H. F. Gitlpe.

General theory of b.-p. rules. T. S. Wheeler
(Phil. Mag., 1931, [vii], 12, 685—689).—The general
theory of b.-p. rules for temp, of equal v. p. and
of rules involving v.-p. relations other than that of
equality is discussed. F. J. Welkins.

Heat of dissociation of iodine. W. G. Brown
(Physical Rev., 1931, [ii], 38, 709—711).—Measure-
ments of the visible absorption bands of | in the neigh-
bourhood of their convergence are tabulated, and lead
to the val. 1-53570-001 volts for the heat of dissoci-
ation. N. M. Bligh.

Heats of vaporisation of organic compounds.
J. H. Mathews and P. R. Fehtandt (J. Amer. Chem.
Soc., 1931, 53, 3212—3217; cf. A., 1926, 462).—The
method previously' described has been modified so
that only 30 c.c. of liquid are required for determining
the heat of vaporisation, L. Vais, of L for 22 org.
compounds are recorded. J. G. A. Griffiths.

M etastability of elements and compounds as a
result of enantiotropy or monotropy. XV.
Study of mercuric iodide with the aid of the
differential gas dilatometer. E. Cohen and
H. L. Bradée (Z. physikal. Chem., Bodenstein
Festband, 1931, 4S1—493).—HgL, (red' has d (X-ray)
6-31, d\3 (pyknometer) 6-3S, coeff. of expansion
(18° to 125-1°) 0-000140, transition temp. 127°, vol.
change on transition (1 atm.) 0-00349;0-00005 c.c.
per g. When physically * pure,” the red form has
di 6-32, and the higher val. ordinarily obtained is
ascribed to the presence of a previously' unknown
monotropic form of red Hgl,. H. F. Gillbe.

Chemical constants of the vapours of hydrogen
and of hydrogen chloride, and the entropy
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change accompanying the reaction H, ¢ CI, ~
2HC1. T. E. Stern (Proc. Roy. Soc.,” 1931,“A"
133, 303—310).—Theoretical. A mistake in the
author’s recent calculations of the chemical const. % of
H2 vapour (this vol.r 295) is rectified. The val.
for HC1 vapour is calc, to be —0-42. Using the values
for the entropies at 0° abs. of g.-mols. of H2 CI2, and
HC1, the entropy change accompanying the reaction
H"C 12—2HC1 between the cryst. phases at 0° abs.
is calc, to bo 1-63 g.-cal. per 1°. This value follows
from the supposition that H,, mols. rotate, whilst CI2
mols. do not, in the cryst. phase at the lowest temp.
L. L. Beroumsiiaw.
Theory of corresponding states and the new
theory of van der Waals forces. K. Wonhi (Z
physikal. Chem., Bodenstein Festband, 1931, 807—
816).—A discussion, particularly of London’s theory.
The apparent anomaly of H2and He is due to the dis-
turbing influence of the zero energy on the crit. data.
The approximation formula of Slater and Kirkwood,
in which only easily' accessible data are involved, is
more satisfactory than that of London.
H. F. Gitlbe.
Density of nitrous oxide. T. Batuecas (Z
physikal. Chem., Bodenstein Festband, 1931, 78—84).
—The mean density' of N20, prepared by different
methods, is 149804;,000005 g. per litre, a val. which
is about 0-1% higher than those in the literature.
H. F. Gitibpe.
Generalised thermodynamic properties of
higher hydrocarbon vapours. J. Q. Cofe, W. K.
Lewis, and H. C. Weber (Ind. Eng. Chem., 1931,
23, 857—892).—If vals. of PV/RT for the saturated
vapours of hydrocarbons having more than two C
atoms are plotted against PrjTr all the points ob-
tained for all hydrocarbons lie on the same curve; the
max. deviation is 3%. Further, for hydrocarbons
ivith more than three C atoms the deviations from
the gas laws are approx. equal for equal values of
Prand T, whether the vapours are saturated or not if
RT/PCQV is not greater than 4. It is therefore possible
to determine graphically the vol. and thermal proper-
ties of the vapour of any higher hydrocarbon up to
and somewhat bey'ond its crit. point.
F. J. Wilkins.
Polarity and vapour pressure. A. R. Martin
(Nature, 1931, 128, 456). L. S. Theobald.

Change of density of carbon disulphide with
temperature. J. Mazur (Nature, 1931,128, 673).—
The density of CS2increases from 1-2628 at —20° to
1-4363 at —90° when the increase in d with a fall in
temp, becomes more rapid; near the f. p. (—112°)d s
1-4751. L. S. Theobald.

Comparison of viscosities of liquids by oscill-
ating columns. G. Subrahmaniam (Proc. XV
Indian Sci. Cong., 1928, 86).—The rate of decay of
small, steady oscillations of a liquid in a U-tube is
related to the coeff. of viscosity by the expression
v=62X/2x, where v is the kinematic coeff., Xis the
logarithmic decrement, x the free period, and b a
const, assumed to be the same for the same tube and
different wetting liquids. The relation has been
verified for H20, EtOH, Et20, CeH 8, xylene, turpen-

tine, and CS2 Chemical Abstracts.
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Viscosity, heat conductivity, and diffusion in
gas mixtures. XIX. Temperature coefficient,
numerical and calculated values of the gas
viscosity from the chemical formula and the
critical temperature. M. Trautz (Ann. Physik,
1931, [v], 11, 190—226).—Temp, coeifs. of many
vapours have been evaluated and are discussed.
Experimental and theoretical vals. of tj are compared.

W. It. Angus.

Densities of aqueous solutions of per-rhenic
acid. W. Feit (Z. anorg. Cliem., 1931, 199, 271—
272).—Vals. for solutions containing up to 65-12%
HRe04 are given. H. F. Gitlbe.

Dielectric constants of mixtures of ethyl
alcohol and water from —5° to 40°. J. Wyman,
jun. (J. Amer. Chem. Soc., 1931, 53, 3292—3301).—
The method previously described (A., 1930, 666) is
applied for frequencies 2-15—4-1x 108to EtOH-H 20
mixtures. The polarisation at 20° is almost a linear
function of the mol. fraction of EtOH. The dielectric
const. (24-35) of pure EtOH at 25° is independent of
wave-lengths between 3-97 and 17 m.

J. G. A. Griffiths.

Diamagnetism of liquid mixtures. Il. Buch-
ner (Nature, 1931,128, 301—302; cf. this vol., 900).
—Mixtures of COMe2 and CHC13 obey the mixture
law to within 2%, and show no trace of paramagnetism.
Ti'ichlorotrimethylcarbinol is diamagnetic -with w—
—0-65X 10'® (in the hydrated form y_=—0-67 x 10"®);
d 1-5, m. p. 96-5° or 97° (76° for the hydrate) (cf.
this vol., 676). For COMe2x is -0-58 X 10® and for
CHC13 —0-4S5X 10-®. L. S. Theobald.

Diamagnetism of liquid mixtures. E. VAN
Aubel (Nature, 1931,128, 455; cf. this vol., 900).—
Attention is directed to other liquid mixtures which
show no max. magnetic susceptibility (A., 1918, ii.
388). L. S. Theobald.

Supposed diphasic nature of glass. E. W.
Preston (J. Soc. Glass Tech., 1930,14, 349—350+« ; cf.
B., 1921, 116a; 1923, 774a).—Heating for a short
time close to the annealing point is suggested as a
means of testing hypotheses previously put forward.

M. Parkin.

Theory of orderly structure of solid solutions.
Il. Diffusion. C. Wagner (Z. physikal. Chem.,
Bodenstein Festband, 1931, 177—186).—Formulae
are derived for the diffusion of the components in
solid solutions of orderly structure, the y phase in the
Fe-N system being taken as an example of the type
in which the atoms of one component are so small
that any excess occupies a position between the
lattice atoms, whereas an excess of the other com-
ponent causes the appearance of spaces in the lattice.
The formulae provide a means of determining the
fractions of interstitial diffusion and of diffusion by
movement through empty places in the lattice.

H. F. Gitlbpe.

Interdiffusion of two metals with compound
formation. G. Tammann and H. < Rocha (Z
anorg. Chem., 1931,199, 289—305).— If the diffusion
layer between two metals is composed of a single type
of crystal its rate of growth follows alinearlaw, whereas
if mixed crystals are formed the growth obeys a
parabolic law. Measurements have been made of the
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rate of diffusion of Sn into Au, of Cd from-the Cd-Cu
eutectics into Cu, and of Zn into Fe, Cu, and R-Cu-Zn
mixed crystals. In all cases the parabolic law is valid.
The state of aggregation of the metals is of importance
for the formation of new cryst. forms, since the
number of crystallisation centresin a cooling melt may
be much greater than in the contact surface between
two types of crystals capable of interdiffusion.

H.F. Gillbe.
Aluminium-chromium alloys. M. Goto and
G. Dogane (Nihon Kogyokwaishi, 1927, No. 512,

931—936).—The system AI-Cr up to 36-63% Cr has
been studied. Chemical Abstracts.

AVRay study of the alloys of silver with bis-
muth, antimony, and arsenic. |. S.J. Brode-
rick and W. kL Enhret (J. Physical Chem., 1931, 35,
2627—2636).—No compound is formed indhe system
Ag-Bi (cf. Pogg. Ann., 1860, 110, 21). The max.
solubility of Biin Ag is approx. 5-5 wt.-%, and within
this phase a increases from 4-076 A. for pure Ag to
4-087 A. for the saturated phase. The max. solubility
of Sb in Ag is approx. 6 xvt.-%, and a increases from
4-076 to 4-109 A. A homogeneous, hexagonal close-
packed phase exists between 11 and 16% Sb; at
89% Ag, alis 2-920 A., a34-774 A., and a3/ax 1-632.
Another homogeneous pliase, either rhombic or
deformed cubic, is present between 72 and 78%
Ag; at 74-2% Ag, axis 3-000 A., a25-178 A., and a3
4-830 A. The X-ray examination of the system
Ag-Bi, hut not that of Ag-Sb, supports the thermal
diagrams of Petrenko (A., 1906, ii, 667).

L. S. Theobald.

Roéntgen analysis of the systemsgold-antimony
and silver-tin. O. Nial, A. Aimin, and A. West-
gren (Z. physikal. Chem., 1931, B, 14, 81—90).—
The results for the system Au-Sb agree with previous
work (A., 1906, ii, 679; 1928, 1079). An improved
val. of a for AuSb2is 6-64770-005 A. Results for
the system Ag-Sn agree with the thermal diagram
(B., 1926, 792). The phase fields at 400° in passing
from pure Ag to pure Sn are : a solid solution, face-
centred cubic, a 4-077—4-125 A .; a+e; z solid solu-
tion, close-packed hexagonal, a 2-925 to 2-953, ¢
4-774—4-771 A .; e-j-e'; €' solid solution, ortho-
rhombic, a 2-985—2-994, b 5-144—5-154, ¢ 4-771 A .;
s'+Sn. N. II.

Hartshorne.

Réntgen analysis of gold-tin alloys. S. Sten-
beck and A. Westgren (Z. physikal. Chem., 1931,
B, 14, 91—96).—The compounds found by Vogel
(A., 1905, ii, 640) are confirmed. Solid solutions are
formed in the range 12— 16 at.-% Sn, and these are
close-packed hexagonal with a 2-896—2-932 and c
4-776—4-761 A. Previous measurements (A., 1927,
815) of the lattice dimensions of AuSn are confirmed
within narrow limits. N. H. Hartshorne.

A-Ray analysis of copper-silicon alloys. S.
Arrhenius and A. Westgren (Z. physikal. Chem.,
1931, B, 14, 66— 79).—Cu-Si alloys show at least
five intermediate phases: R, 14-5% Si, appears at
higher temp, and shows hexagonal packing; vy, 17%
Si, appears at lower temp., and is like B8-Mn; 8, 18%
Si, appears at higher temp.; z, 21% Si, appears at
lower temp., and has a face-centred cubic lattice,
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a 9-694 A.; 4j appears on solidification of the alloy,
and contains 25% Si. A. B. D. Cassie.

Copper-magnesiurn. alloys. 1V. Equilibrium
diagram. W. R. D. Jones (Inst. Metals, Sept.,
1931, Advance copy, 25 pp.).—The equilibria were
determined by thermal and micrograpliic examination
using electrolytic Cu and Mg purified by sublimation
in vac. The system contains two compounds Cu2Mg,
m. p. 820°, and CuMga, m. p. 567-5°, which yield a
eutectic mixture (65-4% Cu, 552°). The solubility of
Cu in Mg rises from 0-02% at 20° to 0-03% at 485°,
and that of Mg in Cu from 2—2-2% at 20° to about
2*6% at 700°. MgCu2 forms a eutectic with the Cu-
rich solid solution (90-3% Cu, 722°) and Mg2Cu forms
a eutectic with the Mg-rich solid solution (30-7% Cu,
485°). There are no fields of solid solutions in the
neighbourhood of either compound. No evidence
for the compound MgCu could be obtained.

A. R. Powell.

Physico-chemical study of the gold-copper
solid solutions. N. S. Kurnakov and N. V.
Ageev (Inst. Metals; Sept., 1931, Advance copy, 17
pp.).—Resistivity measurements at temp, up to 600°
show that AuCu3 forms solid solutions with 22—40
at.-% Au and AuCu solid solutions with 42-5—70
at.-% Au. The formation of both compounds is
retarded by rapid chilling, but under normal rates of
cooling the transformations occur at 425—450° and
are accompanied by a marked fall in vol. Work-
hardening of the quenched alloys assists the pre-
servation of the metastable supercooled solid solution
during tempering at 150—350° (cf. following abstract).

A.R. Powell.

Transformations in the gold-copper alloys.
J. L. Haughton and R. J. M. Payne. A'-Ray
examination of gold-copper alloys. G. D.

Preston (Inst. .Metals, Sept., 1931, Advance copy,
24 pp.).—Measurements have been made between is
and 70 at.-% Au of the electrical resistance with
changing temp., and of the sp. resistance of slowly
cooled alloys, supplemented by micrographic examin-
ation and by A-ray analysis. The results confirm
the existence of AuCu and AuCu3and the presence of
another transformation in alloys approximating to the
composition Au2Cu3 has been established. The
transformation temp, of AuCu rises steeply from 20°
at 29 at.-% Cu to 323° at 38-2% Cu, then more slowly
to a flat max. at 422° with 50 at.-% Cu, falling again
slowly to a ruin, at 5S-8 at.-% Cu, at which point the
transformation curve of Au2Cu3 commences. This
curve reaches a max. of 360° with 60 at.-% Cu,
then falls sharply to a min. at 297° with 63 at.-% Cu.
The transformation curve for AuCu3rises slowly from
this point to a flat max. at 395° with 75 at.-% Cu,
then falls steeply to room temp, with 82 at.-% Cu.
In the AuCu group of alloys marked hysteresis in the
transformation temps, occurs. The resistivity of
slowly cooled alloys indicates that the Cu-rich limit
of the transformation at 20° occurs at 17-5 at.-% Au
and the Au-rich limitat 71 at,-% Au. Alloysquenched
from above the transformation points have a homo-
geneous solid solution structure, whilst those cooled
through these points have a more or [less martensitic
structure. The alloy AuCu when annealed at 400°
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for 20 hr. and quenched has a face-centred cubic
structure, a 3-94 A., with random orientation of the
Cu and Au atoms, but when slowly cooled from 700°
it has a body-centred tetragonal lattice, a 2*79 A.,
c/a 1-31, the Auand Cu atoms being arranged regularly
at the points of the lattice. The alloy Au2Cu3 has a
body-centred tetragonal lattice, a 2-73 A,, cja 1-36.
No two-phase field could be detected by X-rays.
A. R. Powell.
Constitution of the alloys of silver and mercury.
A.J. Murphy. A'-Ray examination of the alloys.
G. D. preston (Inst. Metals, Sept., 1931, Advance
cop}, 21 pp.).—Progressive additions of Hg produce
a continual reduction of the initial f. p. down to
—3S-8° and no alloy has a f. p. below that of Hg.
The solidus falls in a smooth curve from the m. p.
of Ag to 55% Ag at 276° and to about 51% Ag at 0°.
Two intermediate phases of restricted composition
are formed; the j3-phase contains 40% Ag and has
a close-packed hexagonal lattice, a 2-98 A., c/a 1-62,
whilst the y-phase contains 29—30% Ag and has a
body-centred cubic lattice, a 10-0 A. Above 276°
[B dissociates into a-ij-liquid and above 127° y dis-
sociates into £+ liquid. Increase of pressure has
practically no effect on the equilibria in the system.
A. R. Powell.
System copper-lead and related heterogene-
ous systems. W. Craus (Kolloid-Z., 1931, 57,
14— 16).—Consideration of the separation of a meli
of Cu and Pb into two phases on cooling in the light
of Stokes’ law provides an explanation of the different
vals. obtained by various observers for the temp,
at which the separation occurs. The explanation
holds for other systems of a similar type, where
discordant results have been obtained by different
methods. E. S. Hedges.

Macro-etching of aluminium-silicon alloys.
W. Hume-Rothery (Inst. Metals, Sept., 1931, Ad-
vance copy, 4 pp.).—The specimen is immersed in
15—16% solution of CuCl2 for 5— 10 sec., washed,
and wiped with a woollen cloth to remove Cu. The
procedure is repeated 3—4 times and the specimen
finally brightened by immersion in dil. H2Cr04
solution. Oblique illumination is recommended for
photographing the macrostructure revealed in this

manner. A. R. Powell.
Electrical conductivity of gold-nickel alloys.

G. Grube and F. Vauper (Z. physikal. Chem.,

Bodenstein Festband, 1931, 187—197).—The re-

sistance-temp. curves for a series of Au-Ni alloys
between 20° and 900° show that the reduction of
the mutual solubility of the components as the temp,
falls causes the separation of Au-rich and Ni-rich
mixed crystals. The segregation-temp. curve is
in fair agreement with that of Fraenkel and Stern.
The temp, of the magnetic transition of Ni falls as
the Au content is increased up to about 15%, and
thereafter remains const. The resistance of Au is
increased considerably by addition of small quantities
of Ni, but at 400—800° the resistance of alloys con-
taining from 60 to 95% Ni is practically const.
H. F. Gitlove.

Superconductivity of gold-bismuth alloys.

W.J. de Haas and F. Jurriaanse (Naturwiss., 1931,
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19, 706).—When the eutectic mixture of Au-Bi
alloys is dissolved in HXO03, some crystals remain
which are completely insol. These are tetragonal
AuZBi and are responsible for the superconductivity
of Au-Bi alloys at 1-84° abs. The form of the crystal
lattice appears to play an important role in super-
conductivity phenomena. W. R. Angus.

Solutions of ethyl alcohol in benzene, water,
and in benzene and water. E. R. Washburn,
V. Hnizda, and R. Vord (J. Amer. Chem. Soc., 1931,
53, 3237—3244).—Miscibility data for the system
EtOH-HoO-CgHg at 25° and the depression of the
f.p. of CcH6 by 1-1—96-9 wt.-% EtOH have been
determined. It is suggested that- the addition of
H2 to CeH 6EtOH mixtures leads to a predominance
of simple EtOH mols. by shifting the polymerisation
equilibrium. J. G. A. Griffiths.

Effects of dissolved substances on the solution
temperature of a phenol-water system. J. L.
Culbertson and E. S. Paimer (J. Physical Chem,,
1931, 35, 3063—3069).—For K salts the lyotropic
series is S04> ClI> Br> X03> 1> CNS. The
crit. solution temp, appears to depend on the surface
tension of the aqg. solution. L. S. Theobald.

Solubility of naphthols in water. G. E.
Muchin and I|. |I. Tschalenko (Ukrain. Chem. J.,
1931, 6, [Sci.], 117—119).—The crit. solution temp,
for a-naphthol is 210-5°, and j3-naphthol 192-0°.

R. Truszkowsici.

Solubilities and solubility products of metallic
sulphides in water. |. M. Korthoff (J. Physical
Chem., 1931, 35, 2711—2721).—A crit. survey of
the literature. The solubilities in pure H20 and in
equilibrium H20 have been calc., but. the vals. are
too small to be*of practical significance. The relation
between solubility and [H ] and [H2S] should be
expressed by the reaction const. Weigel’s solubility
data are untrustworthy. L. S. Theobald.

lodine pentoxide and its hydrate. E. Moles
and A. Perez-Vitoria (Z. physikal. Chem., Boden-
stein Festband, 1931, 583—590).—The solubility
of 120 5in 20—65% HNO03at 25° has been determined.
Isobars of the thermal deeomp. of H103 show that
H130 8 is formed at 70°, and 1205 at 200°. When
heated in air 120 5 commences to decompose at 275°.
The coloration usually observed at lower temp,
appears only if H2S04 is used during the prep, of
the material. ’ H. F. Gitibe.

Solubility of oxalic acid in aqueous solutions
ofhydrochloricacid. E.M. Cnhapin andJ. M. Bel1
(J. Amer. Chem. Soc., 1931, 53, 3284—3287; cf. A.,
1924, i, 368).—The data refer to 0—34-5% HC1 at
0°, 50°, and 80°. The solubility of oxalic acid is
minimal in 10% HC1 at 80°, 18% HC1 at 50°, and 20%
HC1 at 0°. A solid phase other than H2C204,2H20
was not detected. J. G.A. Griffiths.

Calcium sulphate in sea-water. b. Tanaha,
K. Nakamura, and R. Hara (J. Soc. Chem. Ind.
Japan, 1931, 34. 284—287hb).—The solubility of
CaS042H20 at 0—100° and of CaS04 up to 200°
in ag. KaCl has been determined interfesromefcrically.
With very fine crystals abnormal vals. are obtained
for both salts and discordant Jesuits with CaS04
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can be avoided only by using natural anhydrite.
The data indicate the gypsum transition point for
any given NaCl solution. The greater part of the
CaS04 may be removed from brine by heating the

latter at 200°. > 0. lhavin.
Solubility influences (couple pyramidone
veronal). L. Irrera (Gazzetta, 1931, 61, 611

618).—The solubility of veronal in 1120 is increased
by the presence of pyramidone between 14" and 272
For small concentrations of the latter the solubility
coeff. is independent of temp., but at higher concen-
trations it increases with the temp. From calculations
of the heat of dissolution by means of the van’t Hoff
isochore it is shown that veronal and pyramidone
form complex compounds only in cone, solutions.
O.J. Walker.

Solubilities of alltali bromides and fluorides in
anhydrous methyl, ethyl, and butyl alcohols.
F. G. Germuth (J. Franklin Inst., 1931. 212, 343—
349).—Solubility data for NaBr, KBr, NhF, and KF
in MeOH, EtOH, and BuOH between 20' and 55°
are given. The solubility of ouch decreases with
increasing mol. wt. of the solvent. NaBr in EtOH
and BuOH shows a max. on the solubility-tomp.
curve. NaBr, KBr, and KF in MeOH, and KF in
EtOH have a negative temp, coeff.

H. .1, EmelOQOuk.

lodine. 1l. T Lanza (Anal. Fis. Quitn., 1931,
29, 470—489).—The partition of iodine between
CS2 and H«0 and the influence of halides on the
distribution have been examined. H. F. Gitibe.

Laws governing the separation of traces of
substances entering into the composition of
mixed crystals. It. Mumbrauek (Z. physikal.
Chem., 1931. 156, 113—134).—The crystallisation of
solutions of Ba salts containing Th-ii or Th-X iias
been studied. On slow crystallisation of super-
saturated solutions the active substance is distributed
between the solid solution and the liquid phase in
accordance with the law of simple distribution (of. A,
1927, 431), and is homogeneously dispersed in the
mixed crystal. On rapid crystallisation from super-
saturated solution or crystallisation by- evaporation
of the saturated solution, the distribution follows,
however, a logarithmic law (cf. A., 1925, ii, 381).
The observations recorded by Chlopm (A., 1930, 27)
seem to have been complicated by recrystaUisafcion
effects. " li. Cuthiel.

Discontinuities in adsorption isotherms. A.F.
Benton and T. A. White (3. Amer. Chem. Soc.. 1931,
53, 3301—3314, cf. A., J93Q, 990: this vol., 902,
1005).—Details are given ofresults outlined previously.
The adsorption of K, at —183° by sintered Gu, and
by Ni, Cu, or Fe poisoned with CO is less than that
by the unpoisoned metals, hut the isotherms exhibit
similar discontinuities. H2is adsorbed on the top of
the CO aswell as onthe bare metal. Fe alone affords
discontinuous adsorption at —78-5°; the other metals
afford the “ chemical ” or “ activated ” type. Differ-
ential heats of adsorption between —195' and —483°
are <1800 g.-cal. per mol. .Stepwise adsorption lias
no relation to catalytically active patches. The
result* support the theory that adsorption occurs in
successive rows, that neighbouring mols. evaporate
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from the surface less readily than isolated mols. and
that physically adsorbed mols. possess mobility in
the plane of the surface. J. G. A. Griffiths.

Activated adsorption. W. E. Garner (Nature,
1931, 128, 583—584).—Theory and experiment
support the view that in certain transitional regions
the heat of adsorption increases with a rise in temp.

L. S. Theobald.

Activated adsorption of hydrogen by zinc and
chromium oxides. H. S. Taylor (Nature, 1931,
128, 636).—At 0° and above, H2is slowly and revers-
ibly adsorbed on ZnO prepared by igniting ZnC20,, at
400°. All the H2is recovered by evacuation at 450°.
Tlie activation energy is 14 kg.-cal. for the main
surface covered, with smaller vals. for the more active
areas. The heat of adsorption (calc, by D. V. Sick-
man) is 21 kg.-cal. per mol. Below 0°, another type
of adsorption occurs which reaches equilibrium almost
instantaneously with no activation energy. The heat
of adsorption in this case is 1100 g.-cal. per mol. At
0°, this type of adsorption is negligible.

L. S. Theobald.

Adsorption and specific reactions at surfaces.
H. S. Taylor (Z. physikal. Chem., Bodenstein Fest-
band, 1931, 475—480).—The activation energy of
adsorption processes is discussed in relation to the
problem of sp. reactions at surfaces. The adsorption
of H2 on A120 3 is slow but measurable at 445°, and
its velocity increases seven-fold on raising the temp,
to 525°; the activation energy of the process is thus
about 27-5 kg.-cal. per mol. The adsorption is
reversible and no H20 is formed. In the dehydration
range (200—300°), therefore, dehydrogenation cannot
occur, and the dehydration activity is probably due to
a rapid activated adsorption of H20. The velocity
of adsorption of 0 2on Ag between 0° and 1S4° has been
determined; the activation energy, calc, from the
results at 0° and 56°, is 15 kg.-cal. per mol.

H. F. Gitlbve.

Adsorption of hydrogen by a zinc oxide-
chromium oxide catalyst. F. E. T. Kingman
(Trans. Faraday Soc., 1931, 27, 654—661).—The rate
of adsorption of H,, by a ZnO-Cr30 3catalyst at —S0°,
0°, and 100° first falls and then rises again as the
reduction of the catalyst progresses. It seems that
the adsorption process involves a van der Waals type
of adsorption, a type with a high heat of activation,
but not causing reduction, and adsorption on the O
atoms of the surface, leading to reduction. The speed
of the last type of adsorption is appreciable only at
100°, and the speed of the second type increases as
the temp, rises. R. Cuthillr.

Energy transfer at adsorbed molecules. K. F.
Herzfeld and M. G. -Meyer (Z. physikal. Chem.,
Bodenstein Festband, 1931, 669—678).—Theoretical.
The transfer of energy when a mol. is adsorbed on a
cryst. surface is discussed on the assumption that
such interaction may be regarded as taking place
between two multipoles. In general the adsorbed
mol. will be excited only if more than 1 energy
quantum is transferred from the crystal.

H. F. Gillbe.

Adsorption from mixed solvents. |. Benzoic
acid. G. E. Muchin, N. G. Gurski, and T. M.
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Polonski (Ukrain. Chom. J., 1931, 6, [Sci.], 135—
145).—The adsorption by C of BzOH from EtOH-
CgHband EtOH-CHCI3mixtures is smaller than from
solutions in the pure solvents. R. Truszkowski.

Adsorption of electrolytes by crystalline sur-
faces. IlIl. L. de BROUCKKRE (Bull. Acad. roy.
Belg., 1931, [v], 16, 1263—1274; cf. A., 1930, S50).—
The adsorption of NaBr, KBr, Nal, Ivl, and CdlI2
by BaS04is a reversible phenomenon unaffected by
capillary effects and by adsorption of solvent. Anions
and cations are adsorbed in equiv. quantities.

C. W. Gibby.

Adsorption on layers of barium fluoride
sublimed in vacuum, and the structure of these
layers. J. H. de Boer (Z. physikal. Chem., 1931,
B, 14, 149—165).—The adsorption of | on BaF2
sublimed in vac. is represented by the same isotherm
as is its adsorption on CaF2 (A., 1929, 875; this vol.,
902), and in both cases the max. quantity of I
adsorbed depends on the amount of salt sublimed,
indicating that the latter has a lamellar structure.
The results also show that the fall in polarity of the |
with increasing distance from the salt surface is greater
with BaF2 than with CaF2 and that the | is more
strongly polarised by the former; this is confirmed by
a comparison of the absorption spectra of the | on
the two surfaces. It is suggested that the surfaces
consist of F ions, and that the | atoms occupy more
space on the BaF2than on CaF,, in conformity with
the greater distance between the F ions in the former.

N. H. Hartshorne.

Influence of hydrogen-ion concentration on
the adsorption of weak electrolytes by pure
charcoal. 1l. H.J. Pnetps (Proc. Roy. Soc., 1931,
A, 133, 155—161).—The quantity of base adsorbed by
charcoal prepared from * ashless ” lilter-papers is
for NH2Pi'a and NH2Bua proportional to the concen-
tration of the non-ionised mols. at any given value of
[H], and the adsorption is uninfluenced by acid
treatment of the charcoal. Some impurity in the
charcoal appears to prevent attainment of true
equilibrium with solutions of EtCO2H, hut after acid
treatment the adsorption is proportional to the con-
centration of non-ionised mols. It is concluded that a
sufficiently purified charcoal presents a perfectly
neutral surface to aqg. solutions of weak acids and
bases and adsorbs these only as non-ionised mols. -

L. L. Bircumshaw.

Activated charcoal. |. S. Roychoudhury (J.
Indian Chem. Soc., 1931, 8, 433—467).—Animal (a),
sugar (6), and gelatin (c) charcoals were purified by
iMiller’s method (A., 1926, 898) and then activated
under differing conditions of temp., time of heating,
and presence of air, N2 or C02 The extent of activ-
ation, measured by the absorption of BzOH (loc. cii.),
varies considerably; CO02 generally causes greatest
activity and (a) is the best absorbent. In many
cases, particularly with samples of (b), the amount of
acid adsorbed per g. of charcoal does not fall with
decrease in the end concentration; foreign substances
are probably present on the surface. Samples of (b)
frequently show no adsorption when small amounts
(0-125 g.) are used. Further purification of activated
charcoals by repeated washing with conductivity
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H20 gives products having a -f charge (in contact
with H,0), even when the original prep, has a —
charge; this shows that adsorbed ions arc responsible
for the charge (cf. A., 1922, ii, 689). The order of
adsorption of BzOH, AcOH, formic, propionic,
butyric, and mono-, di-, and tri-chloroacetic acids
varies with different charcoals; dissimilar curves are
obtained with differing amounts of the same sample.
The orders resemble the mixed series of Dubinin (A.,
1930, 1361) but they also depend on the mass of the
absorbent. The amount of BzOH adsorbed by
various charcoals is decreased to varying extents by
EtOH.

Negatively charged (a) adsorbs alkali but not acid;
in contact with aq. KC1, acid is liberated. Samples
of (b) adsorb acid but not alkali; alkali is liberated
in contact with KC1. The charges on (a), (b), (c), and
active C (Merck) in presence of electrolytes are studied.
The cquiv. adsorption of the ions of HCi and H2504
found by previous workers is confirmed, and the
theories of Frumkin (A., 1926, 1091, et seq.) and
Schilov (A., 1928, 581, et seq.) are criticised.

H. Burton.

Changes in sorption capacity of zinc oxide
through pulverisation. G. F. Huttig and M.
lvantor (Z. anal. Chem., 1931, 86, 95—98).—Fine|y-
powdered ZnO adsorbs more Congo-red, Bordeaux-
red 11, and eosin than the coarser material, but the
ratio of the adsorbent capacities of the two forms of
ZnO is not const. E. S. Hedges.

Adsorption of water and ethyl acetate vapours
by silica gels. A.L.Eitder and O. L. Brandes
(J. Physical Chem., 1931, 35, 3022—3024).—At
relatively low partial pressures Patrick’s commercial
Si02gel is more efficient than Holmes’ chalky gel for
adsorbing either H2 or AcOEt from an air stream at
30°; at higher pressures the chalky gel has the larger
adsorption capacity. L. S. Theobald.

Alumina as an ionising adsorbent. W. D.
Bancroft and J. W. Ackerman (J. Physical Chem.,
1931, 35, 2568—2580).—Adsorption experiments con-
firm the view (A., 1930, 28) that the colour of A1203
alizarin lakes is due to adsorption of the alizarate
ion. These lakes coagulate and become lighter in
colour when treated with ag. H22 owing to the
reaction between unadsorbed Na alizarate and the
acids present in the H22 Hydrous SnO adsorbs
undissociated alizarin or Na alizarate giving an orange
or purple lake, respectively, but it does not adsorb the
alizarate ion. Hydrous ZnO adsorbs undissociated
Na alizarate to form a purple lake. In the presence
of silk or SiO,, rhodamine is ionised and adsorbed,
producing strong fluorescence, but A1203, ZnO, SnO,
wool, and cotton show practically no fluorescence,
indicating a different type of adsorption. Hydrous
A1203 forms a violet lake with violuric acid, but
adsorption is slight; hydrous Sn oxide adsorbs the
undissociated acid to a slight extent, but gives no
colour, whilst hydrous ZnO adsorbs neither the acid
nor its Na salt. ' L. S. Theobald.

Study of adsorption processes in dilute non-
aqueous solutions by the aid of dielectric
measurements. L. Ebert and E. Waldschmidt

physikal. Chem., Bodenstein Festband, 1931,

PHYSICAL, AND INORGANIC CHEMISTRY.

1227

101—112).—A general account is given of the applic-
ations of the method and of the experimental pro-
cedure. Measurements of the adsorption equilibria
in the system GBHBC-H 20 arc described. Equilibrium
between moist G and dry CB4Bis attained within
about 1 hr., whereas if dry C is immersed in moist
CbhHb the CbHb blocks tho active surface of the
adsorbent and equilibrium is established only very
slowly. The adsorption of EtOH from CaHOby C is
given approx. by $=7T5»i, where S is the quantity
adsorbed, expressed as a percentage of the initial
concentration, and m is tho weight of the adsorbent.
For feebly adsorbed substances the const, diminishes
and the exponent of S becomes <1. The behaviour
of different C and Si0O2gel adsorbents after heating at
various temp, has been studied; with some specimens
of C the activity increases with riso in the temp, of
heating and with others it decreases; with Si02gel the
activity appears always to diminish. 11. F. Giribe.

Calculation of equilibrium concentrations in
adsorption from liquids. W. Rogers, jun., and
M. D. Scrar (J. Physical Chem., 1931, 35, 2758—
2762).—A method is described by which the Frcund-
lich isothermal may he used to calculate the equili-
brium concentrationand the amount of solute adsorbed
when the initial concentration, vol. of solution, and
wt. of adsorbent are known. Tho validity of the
method is established by comparison with data for
which Freundlich’s isothermal holds.

L. S. Theobald.

“Anomalous” Kroeker curves. P. Mehi
(Kolloid-z., 1931, 56, 299—305).—The variation of
the adsorption function xjm with m (where x is tho
amount adsorbed and m the mass of adsorbent) has
been studied at const, initial concentration and
const, vol. with AcOH and picric acid in EtOH and
1120, using blood charcoal and *“ carboraffin” as
adsorbents. The form of this function (the Kroeker
curve) varies regularly as the concentration and X
diminish, the convexity towards the m axis becoming
flatter and developing a marked max. in the region of
small values of m. The so-called “ anomalies ” of the
Kroeker curve are thus shown to be a characteristic
feature of adsoiption at low concentrations and for
small amounts of adsorbent. Ananomaly observed in
the adsorption of AcOH in EtOH by C, the amount
varying with the time during which the adsorbent
isagitated with the solution, istraced to the formation
of AeOEtunder the catalytic influence of the C.

E. S. Hedges.

Combination of gases with potassium per-
manganate. F. Durau (Z. physikal. Chem., 1931,
156, 195—209).—02and N2are simply adsorbed, but
only to a very small extent, by powdered KMn04.
With H2, C02,~C0, and S02chemosorption takes place
in addition to a small adsorption which is not sufficient
to cover the surface with a unimol. layer. There is
little or no absorption. The adsorption of 02and N2
is not influenced by previous treatment with one of
the other gases. A comparison of the adsorption iso-
therms of C3H 8by NaCl (cf. A., 1928,1317) andKMn04
shows that whilst the former is convex to the pressure
axis, the latter is concave. This strengthens the
theory (loc. cit.) that adsorption by the van der Waals
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A method is

of a powder

interference by adsorbed or chemosorbed
M. S. Burr.

Combination of gases with decomposed
potassium permanganate. F. Durau (Z. physi-
kal. Chem., 1931, 156, 210—224; cf. preceding ab-
stract).—By heating KMnO.j under reduced pressure
02is given off and a product analogous to adsorbent
charcoal is obtained. Simple adsorption of A and N2
takes place, but N2is not adsorbed below a pressure of
1Imm. Thereisstrong chemosorption of 02, C02 and
CO, but chemosorption of CH4, C2H 6, and C3H 8is small
compared with the adsorption. Adsorption of N2is
only slightly afleeted by change in surface properties,
but in the case of other gases the effects of previous
treatment, e.g., with another gas, are more marked.
A unimol. layer is probably formed by adsorption.
Chemosorption appears to he due to the formation of
more or less stable compounds which are slowly de-
composed at high temp, and reduced pressure, hence
tho slow continuous evolution of gas from the glass or
other walls of evacuated vessels. M. S. Burr.

Anomalous first heats of adsorption. G. M.
Schwab and W. Brennecke (Z. physikal. Chem.,
Bodenstein Festband, 1931, 907—911).—Measure-
ments with H2 and He at low pressure demonstrate
that systematic calorimetric errors may occur in the
determination of heats of adsorption on activated
metals owing to the poor conductivity of the ad-
sorbent, and that fictitious max. may occur on the
adsorption-adsorption heat curves.

H. F. Gillvpe.

Coherer method of determining heats of

attraction is due to lattice disturbances.
described for determining the sp. gr.
without
gases.

adsorption. S. Lenher and G. H. Cameron (J.
Physical Chem., 1931. 35, 30S2—3085).—Repro-
ducible wvals. for the cohering voltages of W

filaments in H., 02, N2 or in a vac. could not be ob-
tained, and hence the coherer method of determining
heats of adsorption is regarded as untrustworthy
(cf. A., 1926, 239). Palmer’s assumed mechanism for
the action of the coherer is criticised.
L. S. Theobald.

Kinetics of adsorption of vapours in an air
stream. J. K. Syrkin and A. J. Kondrasciiov
(Kolloid-Z., 1931, 56, 295—299).—The velocity of
adsorption of the vapours of CS2 pyridine, BirfOH,
and CMcoEt’OH from an air stream by C between 10°
and 100° may be expressed by the formula log A {(A —c)
=0-434Kt, where A is the equilibrium concentration,
¢ the adsorbed amount, t the time, and K a const.
The val. of K varies with the temp.; the temp, coeff. is
1-06—1-32. The rate of adsorption is much slower
than is to be expected from purely kinetic consider-
ations. Probably, only those mols. are adsorbed
which have their polar groups favourably oriented

with respect to the adsorbent at the moment of
striking the surface; mols. not so oriented act as
inhibitors. E. S. Hedges.

Effect of mercuric iodide and ammonium
chloride on glass. C. E. Mitter (J. Physical
Chem., 1931, 35, 2985—2992).—Adsorption measure-
ments with PhMe vapour show that fused pyrex glass
is attacked when heated (450°) in contact with Hgl2
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or NH4C1; considerable adsorption on the surface then
results. With NH4Cl the etching becomes visible, and
Hgl2 leaves streaks of a black compound. Soft glass
reacts with Hgl2on heating to give a sol. iodide. The
corrosive action is attributed to the existence of Na"
in the glass, and renders it unsuitable for use when the
adsorption of polar compounds is studied.
L. S. Theobald.
Wetting and adsorption at the boundary of
three phases. D. Taimud (Z. physikal. Chem.,
1931, 156, 237—238).—If, at the boundary of three
phases, a fourth immiscible substance is placed, the
latter spreads along the boundary line. The limiting
condition is a wunimol. adsorption thread. This
represents unidimensional adsorption due to linear
tension in the region of separation of the three phases.
Point tension at the boundary point of four phases is
also conceivable. M. S. Burr.

Method of measuring surface tension. J. H.
Gaddum (Proc. Roy. Soc., 1931, B, 109, 114—125).—
The drop-wt. method has been modified by measuring
the vol. of drops by means of the micrometer syringe.
The procedure enables the surface tension of a liquid
to be measured in abs. units and is especially suitable
for following the slow fall of “ static ” surface tension
in the newly-formed surface of a hydrophilic colloidal
solution. The apparentviscous-elasticity of the surface
of saponin solutions is shown by changes occurring in
the shape of the drops. The rapid changes are due to
concentration changesin the surface, and itis suggested
that the slow changes are due to diffusion of saponin.
Slow changes occurring in the tension of certain plastic
bodies {e.g., rubber and muscle) following a strain may
also be due to the diffusion of mols. into positions
where they affect the tension. E. S. Hedges.

Thermodynamic study of surface tension.
VIIl. Affinity and velocity of adsorption. R.
Defay (Bull. Acad. roy. Belg., 1931, [v], 16, 1249—
1263; cf. A., 1930, 1247).—Mathematical. Surface
tension is independent of curvature in the absence of
adsorption, both for a drop of liquid in contact with
a mixture of vapours, and for the meniscus betweon
two pure immiscible liquids. C. W. Gibby.

Interfacial tension and hydrogen-ion concen-
tration. R. A. Peters (Proc. Roy. Soc., 1931, A,
133, 140—154).—The interfacial tension of CfH(
solutions of long-cliain carboxylic acids against
“ buffered” ag. solutions begins to fall at pa 5-5 and
tends to vanish at pa 9-3 approx. For a given Pa
tho results are the same for phosphate- and glycine-
buffered solutions and also for all the acids investigated
except decoic, which shows certain abnormalities with
phosphate buffers. With hexadecvlamine the inter-
facial tension rises over roughly the same pn range.
Kaand Kbfor -CO2H and *NH2 in the interface are
calc, to he 3-2x10-® and 1-0x10 -7, respectively. Et
palmitate shows a fall similar to that for tho acids,
but hexadecyl alcohol shows no change. Some
biological aspects of the results are discussed.

L. L. Bircumshaw.

Effect of light on the surface tension of Boys'
soap solution. L. D. Mahajan (Indian J. Physics,
1931, 6, 147—154).—The surface tension of a soap
solution decreases rapidly if it is exposed to sunlight
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or is boiled. Solutions kept in the dark show little
change in surface tension. The fall in surface tension
is not therefore an adsorption phenomenon, hut is due
to chemical changes which take place in the solution
under the influence of light or heat rays.
P.J. Wilkins.
Effect of light on the surface tension of Boys'
soap solution. P. L. Du Nouy (Nature, 1931, 128,
674).—A criticism (cf. preceding abstract).
L. S. Theobald.
Surface tension of molten glass at temper-
atures near the m. p. W. B. Pietenpot and H. H.
Scott (Physical Bov., 1930, [ii], 35, 296).—The
surface tension of different glasses is approx. 250—350
dynes per cm. and varies only slightly with temp, up
to approx. 200° above the softening point.
L. S. Theobald.
Formation of films at liquid-liquid interfaces.
J. A. Serrallach and G. Jones (Ind. Eng. Chem.,
1931, 23, 1016—1019).—Solid films form at the inter-
face of oil and aq. solutions of emulsifying agents
when the two unagitatccl surfaces are kept in contact
for some weeks. The properties of the film are due
more to the influence of tho oil than of the emulsifier.
Olive oil, castor oil, cod-liver oil, and refined heavy
mineral oil were studied with eight diifcrent emulsi-
fying agents. Cod-liver oil is remarkable for forming
tough, thick, opaque films and mineral oil has the
least tendency. The observations are useful as a
means of determining suitable conditions for pre-
paring stable emulsions. They suggest, also, that in
true emulsions the film of emulsifying agent may be
thicker than 1 mol. E. S. Hedges.

Very thin films and their physical properties.
H. E. Devaux (J. Pliys. Radium, 1931, [vii], 2,
237—272).—A summary. A.J. Mee.

Free electrical charges on droplets of insoluble
liguids in water. R. Du Bois and A. H. Roberts
(J. Physical Chem., 1931, 35, 3070—3081).—The
charges per sg. cm. measured by the null-point
method (A., 1930, 1366) on oleic acid-H20 or stearic
acid-H20 interfaces are of the same order of magni-
tude as"those found for cetylsulphonic acid (loc. cit.);
the fraction of the surface covered by free charges is
1/105. Drops of tetradecane or tetrahydronaphth-
alene in HaO show practically the same charge as
do the fatty acids. The addition of KC1 to the H20
increases the charges, and conductivity measurements
reveal adsorption on the drops. Drops of H2 in the
hydrocarbons are unaffected by an electric field. Cata-
plioretic velocity measurements with a horizontal
electric field give vals. for the charge densities which
differ only slightly from those obtained by the null-
point method. Charge densities increase rapidly
with diminution in the radius of the drop.

L. S. Theobald.

Surface conductance at the cellulose-water
interface. Iv. Kanamaru (J. Cellulose Inst. Tokyo,
1931, 7, 15—20).—A method has been evolved for
calculating the sp. conducting capacity of the
cellulose-H,,0 interface from the data obtained in the
measurement of j(-potential by the streaming poten-
tial method (cf. this vol., 1232). A mathematical
analysis of the method is given. The surface conduct-
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ance of a diaphragm against H20 is determined by
the sp. conducting capacity F, of tho diaphragm,
i.e., the capacity to conduct current along the solid-
liquid interface, and by the sp. surface s of the
diaphragm. Electrodialysis, acid treatment, mereer-
isation, oxidation, and other similar modifications of
cellulose cause an increase in Fs. Hydrolysis and
esterification have the reverse effect. T. T. Potts.

Surface phenomena on gels of thorium and
ferric oxides. 0. Hann and G. Graue (Z. physi-
kal. Chem., Bodenstein Festband, 1931, 608—619).—
The sp. surface of Th(OH)4gels, prepared either from
the sol or by precipitation by ag. NH3 from Th salt
solutions, is about 30%, and is independent of the
conditions of its formation. With Fe(OH)3gels, on
the contrary, the surface varies considerably with
change of the precipitation conditions. Tho dis-
persion is greater in gels prepared at 20° than in those
prepared at 100° and ageing is more rapid than with
Th(OH)4sols and takes place more slowly in tho more
thorouglily purified gels; CI' thus catalyses the ageing.
Dry Fo(OH)3 gels, when heated at 280° undergo
considerable increase of particle size. Gels prepared
from the sol arc much coarsor than those obtained by
precipitation. If the sol is fresh, the gel ages but
slowly, but tho rate of ageing increases with tho age
of the original sol. Tho measurements were made by
the emanation method, and no difference was dis-
cernible between gels on which tho radio-Th was
deposited after prep, and those on which it was
precipitated simultaneously. H. F. Gillve.

Electro-osmosis and interfacial electrokinetic
potentials. H. Muraoka and K. Hiruma (Res.
Electro-Toch. Lab. Tokyo, 1930, No. 279, 18 pp.).—
Determinations were made of the amount of liquid
transported through diaphragms of earthenware or
glass particles, and vals. obtained for the interfacial
potential of Helmholtz’ double layer.

Chemical Abstracts.

Molecular size of halides and of their complex
compounds in indifferent solvents. 1. H. Urich
(Z. physikal. Chem., Bodenstein Festband, 1931,
423—431).—Cryoscopic and cbullioscopic measure-
ments with solutions of a variety of Al halides and
complex halides in CG10 and CS2 show that no
dissociation occurs at high dilutions. At higher
concentrations typical dipole association takes place;
in tho case of AIBr3the association is attributable to
the tendency of Al to a co-ordination number of 4,
and results only in the dipole-free ALBrK

H. F. Gillbe.

Temperature of maximum refractivity of some
aqueous solutions. N. Gregg-Wilson and R.
W right (J. Physical Chem., 1931, 35, 3011—3014).—
The temp, of max. refractivity of 0-5 and 0-25Ar
aq. solutions of the halides and nitrates of H, Li, Na,
K, and NH,, H2S0,,, HCO02H, AcOH, EtC021 and of
the corresponding Na salts have been determined by a
graphical method which depends on the fact that the
temp, coeff. of n decreases with a fall in temp, to zero
at the temp, of max. refractivity. For aq. solutions
this temp, lies below the f. p., and for any given solute
the lowering of the temp, of max. refractivity increases
with an increase in concentration. L.S.Theobald.
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Quantitative limiting law for the viscosity
of strong binary electrolytes. H. Falkenhagen
(Physikal. Z., 1931, 32, 745—764; cf. A., 1929, 1389 ;
1930, 155; this vol., 905).—The author’s theory is
extended to include any binary electrolyte, and
yields results in good agreement with experiment.

J. W. Smith.

Apparatus for quantitative investigations of
disperse systems with the photo-electric cell.
N. N. Andreev (Kolloid-Z., 1931, 57, 39—42).—The
construction and use of tho apparatus are described.

E. S. Hedges.

Determination of the mean size of particle in
disperse systems by means of the photo-electric
cell. N. N. Andr/sev (Kolloid-Z., 1931, 57, 42—
47)—The term A2 in Rayleigh’s equation can bo
measured by the strength of the photo-electric current
and leads to the determination of particle size. The
limiting particle size at which scattering of light is
replaced by reflexion can he determined by observing
the scattered light during coagulation by electrolytes.

E. S. Hedges.

Molecules in a strong centrifugal field. T.
Svedberg (J. Phys. Radium, 1931, £vii], 2, 227—
236).—The influence of the field on the mol. wt., speed
of settling, and mol. symmetry has been examined.
Results are given for several proteins. N. M. Bltgh.

Depth and rigidity of sediment in flocculated
clay suspensions. R. K. Schofield and G. W. S.
Blair (Trans. Faraday Soc., 1931, 27, 629—632;
cf. B, 1929, 446).—If a suspension of clay which lias
been treated with acid to replace metal ions with H*
is alternately allowed to settle for 16 hr. and shaken
up, the vol. of sediment formed continually diminishes.
Partial replacement of the exchangeable H* by Ca" or
Ba" docs not affect, the vol. of sediment, even if the
solution is made 1A7 in regard to CaCl2 or BaCl2. A
clay containing exchangeable Na' or K', however,
passes into a thixotropic gel of larger vol. when sus-
pended in a solution of the corresponding chloride of
concentration exceeding about IN. The rigidity of
the sediment depends both on the exchangeable ions
present and on the nature and concentration of the
added salt. R. Cuthill.

Osmometer for Ilyophilic colloids. R. 0.
Herzog and H. M. Spuritin (Z. physikal. Chem.,
Bodenstein Festband, 1931, 239—246).—The osmo-
meter described is especially suitable for the study of
cellulose esters; at 50° the max. osmotic pressure is
attained within 6 hr. jMeasurements with 0-1—30%
solutions of cellulose benzyl ether in Me glycol acetate
at 18°, 35° and 50° show that in dil. solutions (up to
about 1%) the osmotic pressure is a linear function of
the concentration, whereas at concentrations greater
than about 5% it is proportional to the square of the
concentration; extrapolation indicates a mol. wt. of
29,000. Waith rise of temp, the osmotic pressure at
low concentrations increases, but the pressure at high
concentrations, i.e., in tho swelling interval, falls.
Freshly prepared solutions yield the same types of
curves, but the abs. osmotic pressure is lower.

H.F. Gillbe.

Hydrocarbons as dispersion media : a review.
B. S.Soyenkoff (J. Physical Chem., 1931,35,2993—
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3009).—A review of tho prep, and the behaviour in
an electric field of sols dispersed in hydrocarbons.
It is shown that a p.cl.<5 kv. per cm. has, in general,
no effect on such sols, and that electric charge is not
an important stability factor. L. S. Theobald.

Molecular structure and solvation. W.Hatler
(Kolloid-z., 1931, 56, 257—267).—Theoretical. The
different properties of Ilyophobic and lyophilic
colloids are due to differences in solvation, which in
turn depend on the mol. structure of the colloidal
substance. Lyophilic colloids generally consist of long,
thread-like mols., which must not be assumed to be
straight, hutrather curved orrolled. These structural
units can bind 1120 or other solvents both by adsorp-
tion and by rendering the mols. of solvent inactive by
steric influence. The parts played by these two
processes in swelling and in viscosity are discussed.

E. S. Hedges.

Colloidal air. A. Krause and K. Kapitaficzyk
(Kolloid-z., 1931, 57, 50—56).—When 1 vol. of dis-
tilled H20 is added to 9 vols. of 16— 17AT-NaOH the
air dissolved in the distilled water is “ salted-out ” in
the form of microscopic bubbles, which condense on
ultramicroscopio particles of Na2C03. By ultra-
filtration of the NaOH solution, all the Na2C03 can
be removed and a true colloidal dispersion of air can
then bo obtained; this remains stable for 1— 2 hr. at
room temp., hut for longer intervals at lower temp.
The stability of the sols is increased also by increasing
the concentration of NaOH, and by the addition of
glycerol, probably by reason of the higher viscosity;
soap has a protective effect on the sol. By mixing
glycerol with 18-35A7-NaOH polymerisation takes
place, giving a liquid of very high viscosity (1958 X
H20) in which the air sol remains stable for 50 days.
These sols show the Tyndall cone; the particles have
a weak Brownian movement and appear to be
negatively charged. E. S. Hedges.

Radio-colloids. 0. Werner (Z physikal. Chem.,
1931,156, 89—112).—No mol. groups can be detected
in Th-X solutions by Ghami6’s photographic method
(A., 1929, 620), but groups have been observed in
Th-B and Th-C solutions, these disappearing on
addition of HC1, NaCl, or mannitol. The groups are
so large and formed in such dil. solution that it is
probable that they consist of foreign particles which
have adsorbed the active material, and that it is on
such adsorption rather than merely on the possibility
of the formation of sparingly sol. substances, e.g., by
hydrolysis, that the formation of radio-colloids
depends (cf. A., 1930, 130). This view is supported
by the observation that group formation, as measured
by the amount of solute which can be removed by
centifuging, is considerably reduced if the H20 used
for preparing the solution is first treated so as to
remove suspended impurities. By addition of electro-
lytes the electric state of the carrier substance may be
varied, owing to preferential adsorption effects, and
the adsorption of the active substance influenced
correspondingly. The adsorption of Th-B is affected
quite differently from that of Th-C, for whereas
Th-B is present in solution as cations, Th-C is mainly
in the form of anions. At high electrolyte concen-
trations tho small solubility of the adsdrbate may
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commence to influence the colloid formation, whilst in
weakly alkaline solutions of Th-C the presence of
undissociatcd Bi(OH)3 may have some effect.
It. Cdthinr.
Role of dielectric constants, polarisation, and
dipole moment in colloid systems. VIII. Di-
electric and related data in polymeric series of
high-molecular substances. W. Gallay (Kol-
loid-Z., 1931, 57, 1—7).—The mol. wt., d, n, and di-
electric const, of some poly-indenes and -styrenes have
been measured and the dielectric and refraction
polarisation and dipole moment calc. In both series
the dielectric polarisation has a max. and tho re-
fraction polarisation a min. in tho region of high
colloidal dispersion, whilst the dipole moment increases
with increasing size of the mol. E.S.Hedges.

Magnetism of colloidal gold. V. I. Vaid-
yanatiian and B. Singh (Nature, 1931, 128, 302—=
303; cf. A, 1930, 673).—The sp. susceptibility of a
Zsigmondy Au sol was 0-0804 X 10*° as against 0-15 X
10® for massive Au. The decrease may be due to the
presence of amorphous material or to the difference
of the cryst. structure in a small amount of the sol.

L. S. Theobald.

Electrolyte coagulation of colloids. X. Poten-
tiometric titration of the coagulation process of
aluminium hydroxide sols. P. S. Vassitiev and
A. J. Rabinovitsch (Kolloid-Z., 1931, 56, 305—317).
—The potcntiometric titration of AI(OH)3sols with
different electrolytes shows that coagulation is pre-
ceded by a displacement of Cl ions from the surface of
the colloid particles into the intermicellar liquid.
This displacement takes place through exchange
adsorption, and there is a close relation between the
valency of the added anions, the concentration
required for coagulation, and the amount of liberated
CI. After coagulation has set in the activity of the
Cl' generally falls. As coagulation proceeds the
i(-potential of the particles of AI(OH)3decreases. The
colloidal micelle is represented by the formula
[mAI(OH)32IAICI3 pAl]x ++3pCl-. E. S. Hedges.

Interaction of salts with inorganic compounds,
and especially with hydrophilic colloids. K. H.
Meyer and M.Dunkel(Z. physikal Chem., Bodenstein
Festband, 1931, 553—573).—The alkali halides are
classified as aquo-acids and aquo-bases, the former
being characterised by a large, slightly hydrated
anion and a small, strongly hydrated cation. The
two classes may he recognised by their mode of inter-
action with hydrophilic org. compounds and by their
solubility relationships in different types of org.
solvents; thus Lil, a typical aquo-acid, is soluble in
pyridine, whereas CsF, a typical aquo-base, is insol.
in pyridine, but is very sol. in PhOH. Similar
relationships are exhibited by the relative influences
of the halides on the solubility of acid and basic org.
compounds in HaO ; tho apparently anomalous effects
observed in certain cases are due to complex formation,
a view which is supported, e.g., by the partition of
Lil between BUOH and H20. H. F. Gillbe.

Preparation of chromic hydroxide gels. F.
Hein and H. Bar (Kolloid-Z., 1931, 57, 47—49).—
Compounds of the type CrX2-OR,3NH3 (where X is a
halogen and R an alkyl radical) are precipitated when
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NH3 is added to a solution of CrXf in R20 ; they
dissolve in H20 with hydrolysis and at sufficient
concentrations a gel of Cr(OH)3 is formed. The gels
arc fairly stable and undergo syncresis.
E. S. Hedges.

Water relationships in colloids. 1. Vapour-
pressure measurements on elastic gels. D. R.
Briggs (J. Physical Chem., 1931, 35, 2914—2929).—
The isotenoscope method provides a rapid means
for determining the relative v. p. or activity coeff. of
H20 in colloids. W.ithin certain limits, it is accurate
to 1% and is preferable to the f. p. or the H2S04
equilibrium method. V.-p. data for isoelectric casein
and Na and Ca caseinates support the view that the
change in [1l120-binding capacity (and swelling
capacity) of a protein is the sum of the H20-bindiug
capacities of the isoelectric protein and of the ionised,
atoms bound to the protein when salts are formed.
The Na and Ca caseinates are practically 100% and
20% ionised respectively. L.S. Theobald.

Course of cooling curves of gelating systems.
E. L. Lederer (Kolloid-Z., 1931, 57, 16—22).—
Theoretical. The evolution of heat on gelation is
of the order of magnitude of the heat of solvation for
both hydrosols and alcosols of soap. The temp, at
which gelation begins is independent of tho solvent.
The thermal conductivities of soap gels and sols have
been calc, from published data; the gel has in each
case a val. of 60—80% of that of the sol.

E. S. Hedges.

Gelatin in water-alcohol mixtures. H. Sie-
bourg (J. Physical Chem., 1931, 35, 3015—3021).—
The viscosity of standard gelatin solutions diluted
with H.,0-EtOH mixtures lias been measured, and
tho relative vol. of the disperse phase calc, by means
of Einstein’s formula. For isoelectric gelatin the vol.
appears to be a linear function of the composition of
tho solvent and for strongly acid or basic gelatin it
shows a max. in the highly alcoholic solutions. The
results agree with Loeb’s curves for swelling effects.

L. S. TnEOBALD.
Viscosity and adsorption
measurements. G. L. Riddet1 and C. W. Davies
(J. Physical Chem., 1931, 35, 2722—2731).—The
viscosity of dil. ag. solutions of commercial gum arabic
is practically unaffected by ageing treatments or by
heating on a watcr-bath for 4 hr., and is insensitive to
small changes in pn. Adsorption of gum arabic,
determined by changes in viscosity, by Zn, Al, litho-
graphic stone, and bone charcoal increases rapidly
at first with an increase in concentration and then
falls more gradually to a const, value. Thisanomalous
type of adsorption appears to be due to a change in the
mol. condition of gum arabic. L. S. Theobald.

Viscosity of fibroin sol. 1. Viscosity of
fibroin dispersed in Loewe’s reagent. M. llira-
sawa and K. Kitazawa (Bull. Sericult., Japan, 1931,
4, 12—13).—7 increases with the amount of fibroin
in the reagent, and decreases with time.

H. Davson.

Measurements of structure-viscosity of cellu-
lose derivatives in organic solvents and tbe in-
fluence of additions on their viscosity. IlI.
Y. Nisizawa (Kolloid-Z., 1931, 56, 317—324; cf.

Gum arabic. |I.
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this vol., 1124).—Addition of H20 to solutions of
celullose acetate in COMe2 or CH2Ph-OH raises the
viscosity, enlarges the region of structure-viscosity,
and leads to coagulation. Light petroleum causes
the systems to gelate, and the gel shows marked
syneresis. The syncretic liquid also shows structure-
viscosity and does not consist of the pure dispersion
medium. AcOH produces a lowering of viscosity.
Camphor and Ph3P04 cause a lowering of relative
viscosity, but enlarge the region of structure-viscosity.
Cellulose acetate dissolves in a mixture of CHC13 and
EtOH, although not in either of the single com-
ponents; in this system, structure-viscosity varies
greatly with the composition of the solvent.
E. S. Hedges.

Swelling. 1. Regularities in the taking up
of acid dyes by cotton. A. Lottermoser and A.
Csallner (Kolloid-Z., 1931, 56, 324—334);—The
adsorption of naphthol-yellow and crystal-poneeau
by cotton is negative and the desorption positive, but
the discrepancy can be explained quantitatively by
tho swelling of the adsorbent. The adsorption of
Congo-red is only partly reversible. In presence of
electrolytes the amount of dye taken up increases,
the effect produced by salts being in tho order
NaCI>Na204>N a citrate. E. S. Hedges.

Electrokinetic potential on cellulose. K. Kana-
maru (J. Cellulose Inst. Tokyo, 1931, 7, 3—13).—The
i(-potentials of pure and modified celluloses and cellu-
lose esters have been measured against H.,0 and
against solutions of electrolytes, the streaming-
potential method being employed. Acid hydrolysis
causes an initial increase in j(-potential followed by a
fall, oxidation producing a regular decrease with
increasing Cu no. The potential is increased on
estérification. On mercérisation, the potential de-
creases with increasing concentration of mercerising
solution, approaching a limit at 17 vol.-% NaOH.
The j(-potential of pulps decreases as hydration ability
or degree of beating increases, is lower for acid-
treated than for alkaline-treated pulps, and is higher
for bleached than for unbleached pulps. The effect
of lignin is problematical. T. T. Potts.

Thixotropy as a means of structure research
on colloids. E. Hauser (Proc. Chem. Eng. Group,
1930, 12, 137—141).

Thixotropy of bentonite suspensions. H.
Freundlich, 0. Schmidt,and G. Lindau (Z.physikal.
Chem., Bodenstein Festband, 1931, 333—340).—
Electrodialysed suspensions of bentonite are rendered
markedly thixotropic by addition of IvCl and, es-
pecially, of KOH. The effect is closely related to
the base exchange which occurs between H of the
suspensoid and the K of the electrolyte. With KOH
the end-point of tho exchange reaction coincides
with the max. thixotropy, but with KC1 an equilibrium
is set up, and the considerable quantity of KC1 which
isalways present explains the relatively small tendency
to gel formation ; the dependence of the latter process
on time is due to the slow establishment of the equili-
brium. The swelling of bentonite in KOH and KC1
solutions attains a max. at the same concentrations
as those at which the thixotropic effect is a max. A
parallel effect with the sedimentation vol. indicates
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that the swelling of the particles, and not their chaigu,
is the determining factor in the sedimentation process.
H. E. Gillbe.
Migration studies with ferric oxide sols. 1.
Positive sols. F. Hazer and G. H. Ayres (J.
Physical Chem., 1931, 35, 2930—2942).—The effects
of [H'j and of the addition of electrolytes on the
migration velocity of positive Fe203 sols. (0-006 g.
Fe per litre) have been investigated by an ultra-
microscopic method (A., 1928, 1323). Migration
velocity falls with a rise in pu, the isoelectric point
lying at pu 8-6 approx. For K2C03, CaS04, K2Cr04,
K2Cr20, and KH2 04the velocity-log. concentration
curves are linear. The discharging action of Fe(CN)G'™"
is the most pronounced, whilst that of CI' is the least.
Bi- and ter-valent ions occupy intermediate positions.
For a sol of pn 7-3, CI' has no effect on migration
velocity. It is unnecessary to deprive the particles
completely of their charge in order to produce floccul-
ation (A., 1915, ii, 138). L. S. Theobald.

Cataphoresis of suspended particles. |I.
Equation of cataphoresis. D. C. Henry. Il
New experimental method and a confirmation
of Smoluchowski’s equation. C. G. Sumner and
D. C. Henry (Proc. Roy. Soc., 1931, A, 133, 106—
129, 130—140).—I. Smoluchowski’s equation U=
cDXX1?, (where U is the velocity, X the field strength,
i(tho potential difference across the double layer, D
the dielectric const., t\ the viscosity of the medium,
and c=1/4~) has been criticised on the ground that
¢ varies with the shape of the particle. This con-
clusion is unsupported by most of the experimental
evidence, and the theoretical relations have been
re-examined without assuming that the applied
potential gradient is everywhere parallel to the x
axis and is undisturbed by the presence of the particle
(which is the case only when the conductivity of the
particle is the same as that of the medium). The
results indicate that, subject to Smoluchowski’s
theoretical restrictions, his equation holds for spheres
and cylinders (in both the axial and transverse
positions), also for the electro-osmotic velocity at a
plane surface or in a cylindrical channel of any cross-
section. When the size of the particles is not large
compared with the thickness of the double layer,
U tends to a value DXZ,/O-r, for very small particles.
The dimension range includes most colloidal solutions.

1. By a modification of the experimental method
of Billitcr (Ann. Physik, 1903,11, 902) Smoluchowski’s
equation has been confirmed for the cataphoresis of

cylindrical fibres. L. L. Bircumshaw.

Energy exchange in gas mixtures. G. Korn-
feld and K. Hiltferding (Z. physikal. Chem.,
Bodenstein Festband, 1931, 792—800).—Measure-
ments of the heat conductivities of a variety of binary
gas mixtures have been made with the object of
ascertaining whether the inhibition of energy exchange
required by the theory of Rice and Ramsperger
actually occurs. The results suggest that such
inhibition takes place only when H2 is one of the
components. H. F. Gitlbpe.

Equilibrium between chlorine, nitric oxide,
and nitrosyl chloride. J. K. Dixon (Z. physikal.
Chem., Bodenstein Festband, 1931, 679—686).—The
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reaction has been studied between 196° and 465°.
The equilibrium const, (atm.) is given by logloK p=
-3860/T +3-348 log10 T-0-0024577’- 1-8275. The
heat effect (25°) is 18,600+100 g.-cal., the free
energy change 8600+200 g.-cal.,, and the entropy
change 33-671-0 g.-cal. per degree.
H. F. Gellbe.

Calculations on water-gas equilibrium.
Choice of suitable molecular-heat equations.
Heat of reaction and free energy as a function of
temperature. W. M. D. Bryant (Ind. Eng. Chem.,
1931, 23, 1019—1024).—Available thermal and
equilibrium data for the water-gas reaction are
discussed. The heat of reaction for CO02-)-H2=
CO0-(-H20 (all gases) is calc, to be 9751 g.-cal. Com-
bined with mol.-heat equations from various sources,
the val. gives expressions for the variation of heat
of reaction with temp. The sp.-heat equations of
Lewis and Randall and of Eastman give similar
results, but Partington and Shilling’s equations do
not agree with these results. Expressions are derived
for the free-energy change, its temp, coeff., and for
the corresponding reaction isochores. The mol.-heat
equations of Lewis and Randall, of Eucken, and of
Eastman, but not those of Partington and Shilling,
reproduce satisfactorily the experimental equilibrium
consts. in the water-gas reaction. For the free-
energy change numerical results between 0828 and
6750 g.-cal. are obtained, depending on the sp. heats
used. E. S. Hedges.

Thermodynamic calculation of the affinities
of some technically important gas reactions.
H. Scheiber (Monatsh.,, 1931, 58, 183—208).—
Theoretical. Short general methods are developed
for calculating the equilibrium consts. of gas reactions
according to (1) classical thermodynamics, and (2)
the Nernst heat theorem, using (a) conventional
and (6) “true ” chemical consts. The formula}
derived are tested for the combustion of C to C02
and to CO, the water-gas reaction, Deacon’s CI2
process, and the formation of NH3 from N2and H2
Method (1) gives the best agreement with experiment,
probably because it uses empirical consts. Simplified
formulae for methods (2a) and (25) give as good results
as the full formulas. Method (25) will probably be
most accurate when the variation of ¢ with temp,
is fully understood. R. S. Caiin.

General theory of solutions of strong electro-
Ilytes. T.S.Wheeter (Physikal. Z., 1931, 32, 674—
680).—The electrical dilution work of a dil. solution
of a strong electrolyte, the ions of which are governed
by a special law of force, a modification of the Coulomb
law, can bo expressed in the form of a series each
member of which represents a static potential energy
raised to a power given by the ratio of the potential
energy to the kinetic. The Clausius virial equation
can be derived from the expression. The general
form of thermodynamic functions which can be
derived from the equation is shown. Several of the
special expressions relating to the theory of strong
electrolytes can be derived. A. J. Meb.

Apparent dissociation constants of carbon
dioxide in sea-water of different salt contents.
K. Buch, H. Wattenberg, and H. W. Harvey

PHYSICAL, AND INORGANIC CHEMISTRY.

1233

(Nature, 1931, 128, 411—412, and Naturwiss., 1931,
19, 773).—The apparent dissociation const, of H2C03
in sea-water has been measured. The variation of
K I with neutral salt content can be represented by
—log 77=6-518—0-5880* at 18°, where G is the
normality of all the cations present.
L. S. Theobald.
Apparent dissociation constants of methionine
and tsoserine. O. H. Emerson, P. L. Kirk, and
C.L. A. schmidt (J. Biol. Chem., 1931, 92, 449—452).
—For methionine (cf. A., 1930, 1026), Z,,'=6-17X
10*10, /L/=1-91 x 10-42; for tsoserine K ,,"'=5-37 X 10~10,
IL/=6-03 X 10~12. Their isoelectric points are at
'Pu 5-74 and 6-02, respectively. A. Cohen.

Apparent dissociation constants of hydroxy-
valine. E. J. Czarnetzky and C. L. A. Schmidt
(J. Biol. Chem., 1931, 92, 453—454).—The consts.
recorded are 7if=1-97 x 10~10 and 7L/=4-05x 10-12;
the isoelectric pointisatjhi 6-15. A. Cohen.

Relative hydration of sulphuric acid and
alkali sulphates and its relation to catalytic
activity. J. B. Senderens (Bull. Soc. chim., 1931,
[iv], 49, 1138—1147).—The absorption of H20 from
air, under comparable conditions, by H2504, NaH S04,
KHS04, Na2S04, and K2504 decreases in the order
given. The catalytic activity of the three first named
in dehydration reactions runs parallel with their
avidity for H20, and is attributed to the formation of
temporary hydrates. C.W. Dauvies.

Physico-chemical studies of complex form-
ation involving weak acids. 1. Hydrolysis of
complex cyanides. H. T. S. Britton and E. N.
D odd (J.C.S., 1931, 2332—2336).—By measuring the
free HCN present in dil. agq. solutions of KAg(CN)2,
K4Fe(CN)6, K2Ni(CN)4, K2Zn(CN)4, and K2Cd(CN)4 ft
is found that the first three are stable, but that the
last two are partly decomposed. K3Fc(CN)0O and
K3Co(CN)6, although stable inH,0, are markedly
hydrolysed in KCN solutions. C.W. Davies.

Electro-neutral dissociation of onium salts in
the solution phase. G. Schwarzenbach (Holv.
Chim. Acta, 1931, 14, 1071—1080).—The decomp, of
onium salts in certain solvents to give free acid and
free base is usually due to hydrotysis in H20 and to a
change in the activity coeffs. of the ions in org. sol-
vents. The latter change has been studied colorimetric-
ally in solutions of the NH4 salt of m-nitrophenol,
phenol-red, and bromocresol-purple in EtOH on
addition of known amounts of LiCl to regulate the
activity coeffs. Brucino salts of p-nitrophenol, bromo-
cresol-purple, and bromophenol-blue were similarly
investigated in CHC13 solution with the addition of
NPhMe3Cl. The results are shown in tables and
curves. F. L. Usher.

Aluminium phosphates. 1. Formation of
complexes in acid solutions. N.Bjerrum and
C.R. Danm (Z. physikal. Chem., BodensteinFestband,
1931, 627—637).—Conductivity measurements and
electrometric [H]determinations have been made with
solutions containing Al1C13 and H3P 04 or NaH2P 04,
and the approx. complex and acid dissociation
consts. of the phosphato-alumino-complexes have been
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calc. It is improbable that only one complex is
present in any given solution. H. F. Gillbe.

Problems of organic chemistry. [I1l. Equili-
brium in the system acetic acid-acetic anhydride-
water. W. Muiithausser and M. Trautz (Z
physikal. Chem., Bodenstein Festband, 1931, 319—
328).—The equilibrium AcOH~"Ac20+H 20 has
been studied from both sides, at temp, between 400°
and 640°, in presence of catalysts consisting of a
mixture of Ca,P20- and Al14(P20 7)3 or of the same
mixture containing 10% of free H3P04. The percent-
age decomp, of the acid at 300°, 680°, 720° is 1-64, 87,
and 92, respectively. The calc, heat effect of the re-
action, viz., about 42 kg.-cal., is practically const, at
400—520°, but at higher temp, smaller vals. are ob-
tained owing to the occurrence of side reactions.

H. F. GILLBE;

Determination of tautomeric equilibria in
various solvents by absorption measurements.
Two forms of s-2-triquinolylmethane. G.
Scheibe and G. Kitian (Z. physikal. Chem., Boden-
stein Festband, 1931, 468—474).—For the determin-
ation by extinction coeff. measurements of the
concentration in different solvents of one form of a
tautomeric substance it is necessary to establish both
the magnitude and the extent of displacement of the
absorption band in each solvent. Measurements with
CeH 6 solutions of s-2-triquinolylmethane show that
the velocity coeff. of the tautomeric change is
9-6 XKP3at 18° and 3-SX KH at 40-6°. The position
of the absorption max. varies with the equilibrium
const, in a regular manner for the alcohols, but there
is no regularity in the case of unrelated solvents. In
CeH 6solution the transformation into the red form is
endothermic, but in alcoholic solution it is exothermic.

Il. F. Gillbe.

Dissociation of acid-base indicators in ethyl
alcohol with a discussion of the medium effect
on the indicator properties. 1. M. Kolthoff
(J. Physical Chem., 1931, 35, 2732—2748).—From the
work of previous investigators it is calc, that H20 is
approx. 400 times as strong a base as is EtOH. The
dissociation consts. of various indicators in pure EtOH
have been determined using alcoholic buffer solutions.
The effect of traces of H,0 on the colour of indicators
in alcoholic solutions of various types of acid-base
systems is discussed. The colour of pentamethoxy-
triphenylcarbinol changes towards the alkaline side
when traces of H20 are added, and this exceptional
behaviour is attributed to the 0-base character of the
indicator. The effect of EtOH on the colour of an
indicator in aq. solutions of various acid-base systems
is discussed. The colour of an indicator acid in an ag.
buffer solution of an uncharged acid and its salt is
scarcely affected by EtOH, but the colour of an indic-
ator base changes strongly to the alkaline side. The
titration of weak, uncharged acids or bases in EtOH
has no advantages over titration in aq. solution.
Other titrations in EtOH are discussed.

L. S. Theobald.

Acid-base reactions in pyridine solution.
L. E. Krohn and V. K. LaMer (J. Amer. Chem. Soc.,
1931, 53, 3563—3565).—The colorimetrically de-
termined changes of apparent “pn” -of pyridine
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with variation of concentration of added NHEt2 or
CCI3-CO,H between 10'sJ/ and 1-0.1/ are independ-
ent of the indicators used. The rapid decrease of
apparont “pn” o011 addition of pyridine to agq.
0-1J/-NHEt2suggests that pyridine has some acidic
properties. Acids and bases of different strengths are
not so sharply differentiated in pyridine as in aq.
solution. The change of apparent “pn ” of an acid
or base as the solvent is progressively changed from
H,0 to pyridine is irregular with mol. fractions of
pyridine <0-2. J. G. A. Griffiths.

Activity coefficient of hydrochloric acid in
aluminium chloride solutions. 1l. S. Harked
and C. M. Mason (J. Amcr. Chem. Soc., 1931, 53,
3377—3380).—The o.m.f. of the cell iyHC”"mj),
0-0—0-45il/-AICI3JAgCIl|Ag has been determined at
25°. The activity coeffs. of HC1 in A1C13 and alkali
chloride solutions vary similarly with the ionic
strength. At const, ionic strength of 1g, logy = 1-8495
4-0-0605TO., where to,=0-05—TOUf.

J. G. A. Griffiths.

Effect of neutral electrolytes on the activity
of water towards calcium carbonate. J. E.
Orlov (Z. anorg. Chem., 1931, 200, 87—104; cf. A,
1930, 1130).—The expression previously given for
the activity of H20 in presence of H>and HCO03 ions
holds also when neutral electrolytes are presentin the
solution. The coeffs. change in conc. electrolyte
solutions, but a simple expression can be derived
which holds for any added electrolyte. A reply is
made to criticisms of the former paper (cf. this vol.,
707). 0. J. Walker.

Thermodynamic properties of fused salt solu-
tions. TV. Potassium bromide in silver brom-
ide. E. J. Saistrom (J. Amer. Chem. Soc., 1931,
53, 3385—3389; cf. this vol.,, 309).—Density data
arc given. From the e.m.f. of Ag(s) 10-35— 1-0 mol.
fraction AgBr(I)+KBr(l) |[Br2(g), graphite, between
465° and 620° the free energies of formation and of
dilution, heats of formation, entropy changes,
activities, and activity coeffs. of AgBr at 500°, 550°,
and 600° have been computed. The activity exhibits
a large negative deviation from Raoult’s law.

J. G. A. Griffiths.

Proton and electron activity in any solvent.
G. Schwarzenbacii (Hclv. Chim. Acta, 1931, 14,
1069—1071).—Further discussion of a point raised
in an earlier paper (A., 1930, 1526). F. L. Usher.

Equilibria existing in gas-water systems
forming electrolytes. 0. M. Morgan and O.
Maass (Canad. J. Res., 1931, 5, 162—199).—Tho v. p.
and conductivities of ag. solutions of S02, C02 and
NH3have been determined at 0—25° at concentrations
up to those corresponding with a v. p. of 1 atm. NH3
in aq. solution is almost entirely combined with H20.
SO, is only partly combined, and tho amount not
combined increases rapidly as the temp, rises; approx.
values of the true dissociation const, have been calc.
CO, is combined only to a small extent, the amount
uncombined increasing with rise in temp.

R. Cuthirnt.

Transition point of potassium ferrocyanide.
E. Fabrts (Gazzetta, 1931, 61, 527—537).—Measure-
ments of the rate of dehydration of K4Fe(CN)6,3H,0
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with and without a current of dry air, and of the
heating and cooling curves of saturated K4Fe(CN)6
solutions in contact with the solid phase between
80° and 90°, show the existence of a transition point
at 87-3°. 0. J. Walker.

Equilibrium of certain non-metallic systems.
I. FeO-MnO. Il. MnS-MnO, MnS-MnSi03,
and MnS-Fe,,Si04. J. H. Andrew, W. R. Had-
docks, and (1) 1). Howat, (II) E. A. Fowler (lron
and Steel Inst., Sept., 1931, Advance copy, 1—13,
13—26).—1. Pure FeO is obtained bv heating
FeC204 at 700° in vac. and pure MnO by heating
MnC204 at 850° in vac. The two oxides form a
complete series of solid solutions, tho m. p. rising
almost linearly from the m. p. of FeO, 1410° to the
m. p. of MnO, 1585°, throughout the range the
liquidus is within 20° of the solidus.

1. The systems
MnS-Fe2Si04are of the simple eutectiferous type with
limited solid solubility at both ends. The MnS-MnO
eutectic (1285°) contains 50% MnS; the MnS-MnSiO.,
eutectic (1250°) contains 10% MnS, and the MnS-
Fe2Si04 eutectic (1055°) also contains 10% MnS.
Pure MnSi03 has m. p. 1305°, pure MnS 1615°, and
pure FeXi04 1130°. The solubility of MnS in MnO
is 7-5%, in MnSi03about 1-5%, and in Fc2Si04 about
2%. The solubility in MnS of MnO is 16%, of MnSi03
about 1%, and of Fc2Si04 about 2-5%. As MnS is
soluble in FeO, Fe”iO,A and MnSi03 the S prints
obtained from Fe and steel would appear to indicate
not only the distribution of S, but also the distribution
of slag inclusions, the S merely serving as a means of
bringing about the detection of slag.

A. R. Powell.

System cobalt chloride-zinc chloride. H.
Bassett and W. L. Bedwell (J.C.S., 1931, 2479—
2492; cf. A., 1930, 1251).—The f. p. of CoCl2 and
ZnCL2are 735,7° and 313°, respectively; discordant
vals. of earlier workers are explained. On cooling
fused mixtures, solid solutions are formed up to 7%
CoCL,, thereafter CoCl2 separates; the eutectic point
(7% CoCl2)is at 312~1°. All mixtures have the blue
colour of anhvd. CoCL, corresponding with tho
absence of compound formation. C. W. Davies.

Oxide hydrates and active oxides. XLVI.
System bismuth oxide-water. G. F. Hurttig,
T. Tsuji, and B. Steiner (Z. anorg. Chem., 1931,
200. 74—81; cf. this vol.,, 799).—Hydrated Bi203
dried over 40% H2504 has the composition
Bi203,2-5H20. Isobaric dehydration and X-ray ex-
amination of hydrates containing up to 3-24 mols.
H,0 pointto tho existence of a compound Bi20 3,3H20.
Throughout the whole dehydration range the products
consist of a mixture of two phases, one of which has
the lattice of the trihydrate, the other that of Bi203.
During isobaric dehydration tho first mol. of 1120 is
given off continuously, the second sharply at 310°,
and tho third continuously at higher temp.

0. J. Walker.

Polyhalides. 1l. Physical properties. H. w.
Cremerand D. R, Duncan (J.C.S., 1931,2243—2254).
—All polyhalides dissociate to leave the metal com-
bined with one atom of the most electronegative
halogen present. The dissociation pressures of KIBr2,
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KIBrCl, and KIC12 have been measured using a glass
spring manometer. The relative stabilities of many
alkali polyhalides and alleylainmonium dibromo-
iodides have also been determined by distribution
experiments with CCl4. For cations the order of in-
creasing stability is Na, K, NH4, Rb, Cs, irrespective
of the anion. With the substituted NH4 compounds
there is alternation, those with an even number of
alkyl groups being the most stable. In the anion
stability is favoured by symmetry, and by the presence
of one, but not more than one, | atom. Tho m. p. are
discussed and the effects of prolonged drying described.
Data are given for the solubilities of the dibromo-
iodides in H20, for that of | in CCl4 and for the v. p.
of Br at 25°. Evidence is adduced that the com-
pound, CsIBrF exists. KIBr2 crystallises from H,,0
as a monohydrate, m. p. 58°. C. W. Dauvies.

MnS-MnO, MnS-MnSi03, and System lithium sulphate-aluminium sulphate-

water. J. P. Sanders and J. T. Dobbins (J.
Physical Chem., 1931, 35, 3086—3089).—Between 0°
and 50°, Li2S04H2 and A12(S04)318H2 are the
only stable phases in contact with aq. solutions; no
alum exists as a stable solid between these temp. The
solubility of each salt is depressed by the other.
Change of temp, has little effect on tho solubility of
Li2S04in the presence of A12(S04)3 but a fall in temp,
decreases that of A12(S04)3in the presence of Li2S04.
L. S. Theobald.
System silver-copper-oxygen ; quasi-binary
section, silver-cuprous oxide. J. A. A. Lerosux
and K. W. Frehtich (Z. Metallk., 1931, 23, 250—
254).—The quasi-binary system Ag-Cu2 has been
investigated by thermal analysis and by micrographic
examination. In the liquid state there is a miscibility
gap above 1134° extending from about 5to 82% Ag.
The Cu20-Ag eutectic contains 2-1—2-3% Cu2 and
melts at 941°; the solid solubility of Cu2 in Agis about
0-3% and that of Ag in Cu20 about 2—3% according
to the temp. No evidence of the formation of CuO
in any of the alloys could be found but in Cu20-rich
alloys the presence of Cu as Ag-Cu eutectic was
observed. This is attributed” to the reaction
Cu20 Cu+CuO taking place from left to right
at high temp, with absorption of the CuO by the
refractories used in the melting. A. R. Powell.

Action of sulphur on the molten equilibrium
Fe+NiSiO3k—= Ni+FeSi03. H. zur Strassen
(Z. anorg. Chem., 1931, 200, 46—56; cf. A., 1930,
1375).—The above equilibrium is only slightly dis-
placed by the addition of S, which simply dilutes the
metallic phase, and it still follows the mass action
law. In concentrations greater than 0-5 mol. S to
1-0 mol. metal the S has a strong reducing action on
the metallic oxide of the silicate phase. The metal
sulphide melt dissolves NiO appreciably, FeO less, and
this brings about secondary reactions which cause
apparent deviations from the mass action law. In
the melt NiSiO3 is appreciably dissociated into NiO
and Si02 O. J. Walker.

Equilibrium diagram of the system magnes-
ium hydroxide-potassium chloride-water at 25°.
A. P. Paikin (Bull. Univ. Asie centr., 1929, no. 18,
73—75).—The solubilities of Mg(OH)2 and KC1 are
independent. Chemical Abstracts.
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Measurement of heat effects. H. Ramstetter
and G. Hantke (Z. physikal. Chem., Bodenstein Fest-
band, 1931, 062—668).—A method of calculating the
heat effect of a reaction between a liquid and a gas is
illustrated by reference to the manufacture of KOC1,
the dissolution of NH3and of SO», and the neutralis-
ation of ag. NaOH with SO». H. F. Gillpe.

Differential heats of dilution and the electro-
thermal effect. G. Jung (Z. physikal. Chem.,
Bodenstein Festband, 1931, 29S—302).—Theoretical.
Part of the differential heat of dilution must bo
regarded as an electrothermal effect.

H. F. Gittbe.

Heats of dissociation of chlorine monoxide
and chlorine dioxide. (Miss) J. I. W allace and
C.F. Goodeve (Trans. Faraday Soc., 1931, 27, 648—
654).—The heats of dissociation of C1,0 and C102have
been found by direct measurement of the heats of
explosion to be 560 and 26,585+390 g.-cal. respect-
ively. R. cuTiHLL.

Heat of formation of water and heats of com-
bustion of methane and carbon monoxide. A
correction. F. D. Rossini (Bur. Stand. J. Res.,
1931, 7, 329—330).—The data previously recorded
(this vol., 170,433) were reduced to a const, pressure of
1 atm. This is incorrect. The corrected values
for H2 are 285.550+50, for CH4 8S59,720+230, and
for CO 2S2,938+ 110 abs. joules. W. R. Angus.

Heat of formation of titanium dioxide. W. A.
Roth and G. Becker (Z. physikal. Chem., Boden-
stein Festband, 1931, 55—60).—Combustion of Ti in
0» at 38—40 atm. yields anatase, d21 3-862. The heat
of formation is 218-1 +0-3 kg.-cal. per mol.

H. F. Gillbe.

Hydrates of pentaphenylchromium hydroxide.
F. Hein and W. Retter (Z. physikal. Chem., 1931,
156, 81—85; cf. A., 1922, i, 77).—It is calc, from the
dehydration isotherms that the heat of formation of
the tetrahydrate from the dihydrate and H»0 vapour
is 13-4 kg.-cal. per mol. and that of the dihydrate from
the anhyd. base 23-f kg.-cal. at about 30°.

R. Cuthinr.

Free energy, heat and entropy of formation of
f-malic acid. H. Borsook and H. F. Schott (J.
Biol. Chem., 1931, 92, 559—567).—-Using a potcntio-
metric method (cf. this vol., 1189) the equilibrium
ionic ratio, f-malate"/fumarate”, at 25° is approx.
3-1. The free energy of formation of solid /-malic
acid at 25°is —210,450 (500 g.-cal. whilst the free
energy of the Z-malate ion at 1-molar activity is
—201,940 (150 and the heat content —258,100
g.-cal. The entropy of solid /-malic acid at 25° is
49 units. F. 0. Howitt.

Transport numbers and transport potentials
in metallic solutions. H. schwarz (Z. physikal.
Chem., 1931,156, 227—231; cf. this vol., 6S5).—The
transport nos. of Zn, Tl, Sn, and Bi in amalgams of
different concentrations at 25° and 35° have been
calc, from e.m.f. determinations. No measurable
values of the e.m.f. were obtained in Au and Pb

amalgams. HI. S. Burr.
Electro-endosmosis and electrolytic water
transport. Il. H. C. Hepburn (Proc. Physical
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Soc., 1931, 43, 524—537; cf. A., 1927, 422)—
Measurements of liquid transport with 0-0005—
UY-CuSOjsolutions and a paper parchment diaphragm
indicate a const, electrolytic water transport per
faradav, modified by a sp. action of the diaphragm.
A. B. D. Cassee.
Mobility of ions in solvents which can yield a
similar ion. P. wWaitden (Z. physikal. Chem.,
Bodenstein Festband, 1931, 19—29).—Solubility
measurements have been made with various salts
in MeOH, EtOH, MeNO02 NH2Et, PIiOH, and
CH2CI-CO»H, in order to determine whether the
abnormally high mobility of the OH and H ions in
aq. solutions is a general phenomenon. The results
show, however, that salts having an ion in common
with the solvent possess normal conductivities over a
considerable concentration range. The observed
mobilities of the H, OH, OEt, and OMe ions corre-
spond with those of other ions, and may be explained

in terms of solvation; the Ii ion, e.g., in MeOH and
EtOH is associated with 0-5—1-2 mols. of the solvent
and in MeNO, with 2 mols. H. F. Gitibe.

lonic mobility in highly conducting solid
electrolytes. C. Tubandt and H. Reinhotd (Z
physikal. Chem., Bodenstein Festband, 1931, 874r—
880).—a-Ag2S differs from other solid electrolytes in
its extremely high conductivity, negative temp, coeff,,
the inapplicability of the Einstein law, and the
reversible depression of the conductivity produced by
treatment with S vapour. Electrolytic conduction
in a-Ag2S must involve a mechanism different from
that of the diffusion process. H. F. Gitioe.

Internal structure of solid inorganic com-
pounds at high temperatures. 1V. Diffusion in
and conductivity of certain halides. w. Jander
(Z. anorg. Chem., 1931, 199, 306—320).—Measure-
ment of the extent of inter-diffusion in the systems
K»SrCl4 K 2BaBr4 (450—520°), Na2CdCIl4Na2ZnBr4
(230—260°), K»SnCl4 K 2PbBr4 (190—250°) show that
the halogen ions are much more mobile than those of
Sr, Ba, Cd, Sn, Zn, or Pb. This result, together with
conductivity measurements, indicates that these
double salts possess simple ionic lattices. In K»PtCl4
and K2PdBr4, on the other hand, both the halogen
and the Pt and Pd ions are immobile at temp, up to
380°, and the salts therefore possess complex ionic
lattices. H. F. Giribpe.

Physico-chemical properties of solutions in
liquefied gases. Conductivity of alkali nitrates
in liguid ammonia. A. M. Monosson and W. A
P1eskov (Z. physikal. Chem., 1931,156,176—194).—
The conductivity of solutions of Li, Na, Iv, Rb, and
Cs nitrates in liquid NH3at —40°, at dilutions varying
from 10 to 100,000 litres, has been measured. By the
Ivohlrausch extrapolation method the values of
at —40° are 290, 300, 33S, 344, and 345, respectively.
The same calculation applied to Franklin and Bray’s
results at —33-5° gives 299,315, and 354 for the Li, Na,
and K salts, respectively. For concentrations below
0-0003—0-00023/ the results agree qualitatively
with the theory of Debye and Onsager, but the
experimental val. of a in the equation u=g@—-ayC
is 2-5 to 4 times the theoretical val. calc, from Onsa-
ger’s formula. The mobilities of the five cations at
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—40° are 121, 131, 169, 174, and 175, respectively,
and of tlie first three at -33-5°, 122, 138, and 177,
respectively. M. S. Burr.

Resistance of an electrolytic conductor at
various frequencies. D. E. Richardson (Physical
Rev., 1930, [ii], 35, 297).—The equation connecting
the resistance of a conductor with the frequency of
current has been verified for 30% H2504 for wave-
lengths up to 37 m. L. S  Theobald.

Zincelectrode. F.H. Getman (J. Physical Chem,
1931, 35,2749—2757).—The e.m.f. of the cell ZnlzZnCl,
(0-002—I-0i¥)|Hg2CI2,Hg has been measured at 25°
with single crystals or cryst. aggregates of Zn. The
former resemble single crystals of Cu and Cd (this
vol., 569) in showing a tendency to give larger differ-
ences of potential than do the cryst. aggregates.
The normal electrodo potential of Zn, computed from
e.m.f. measurements by three different methods, has
the average val. of 0-7613 volt. L. S. Theobald.

Potential of the calomel electrode. L. E.
Sabinina (Bull. inst. res. biol. Perm, 1931, 7, 333—
336).—When H2is passed through a calomel electrode
a potential change at 25° of 0-8—1-9 mv. is observed.
In presence of O, a rise of the potential is explained
by a shift to the right in the equilibrium Hg2GI2
Hg+HQgCI2; in presence of H2 the equilibrium
H2+Hg2C)2— 2H01+2Hg is shifted to the left.

Chemical Abstracts.

Galvanic potential and concentration changes
of the relevant ion. M. Andauer and E. Lange
(Z. physikal. Chom., Bodenstein Fostband, 1931,
247—256).—The problem of determining the con-
ditions under -which it is legitimate to calculate the
changes of ionic concentration in two-phase systems
from the accompanying changes of the galvanic
potential has been examined. |If the variations of
concentration occur in only one phase, these may be
calc., but if in both phases the chango in one phase
must be known for calculation of that in the other.
The case of the system Ag|AgNO03, XaX 03 is treated
in detail. The equations derived are in general
applicable to systems in which complexes are formed,
such as AgJAgCX,KCX, without regard to the
chemical condition of the ions which determine the
potential. H. F. Gitive.

Property of the glass electrode. G. Buchbock
and (Fr1.) M. Reise (Z. physikal. Chem., 1931, 156,
232—236).—Zirkler’s observation (this vol., 914) that
an e.m.f. may bo set up between the inside and out-
side of the bulb of a glass electrode, although the metal
electrodes and the inner and outer solutions are
identical, has been confirmed. The phenomenon is
attributed to the different states of tension of the
two glass siu-faces. A method for measuring the
e.m.f. of the glass electrode is described.

M. S. Burr.

Electrode potentials and adsorbed ionic films.
H. Y. Tartar and H. K. McCrain (J. Amer. Chem.
See., 1931, 53, 3201—3212; cf. A., 1930, 998).—
When the distance between two accurately parallel
polished Pt electrodes in 0-056Jf-Xa.dIP03,
0-0L¥-KH2PO3, -CuS04, -Pb(N03)2, -Al.;(S04)3,
°r -XiCl2, or 0-2il/-H3B 03 containing 0-OLM-KC1 is
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diminished in the presence of air or 02 the potential
varies for distances less than 0-5—0-05 mm., the
limiting distance depending on the solution. Similar
effects are observed if one Pt electrode is replaced by
Au ; the potential is also affected by the proximity
of quartz or bakélito. These and other observations
support the theory that the potential is duo partly
to an adsorbed ionic film extending from the electrode
to a measurable distance in the solution.
J. G. A. Griefiths.
Indefinite metal-solution potentials and their
utilisation for the electrochemical separation
of radio-elements. O. Erbacher (Z. physikal.
Chem., 1931, 156, 135—141).—The potentials of
certain metals have been followed for a period of
2 hr. after immersion in O-IATHCI at 20° and at
79°. The data afford a means of investigating the
possibility of utilising these metals for displacing
radioactive elements from their solutions.
R. Cuthill.
Electrochemical method [of separating radio-
elements from solution]. O. Erbacher (Z. physi-
kal. Chem., 1931, 156, 142—149).—Ra-E, Po, and
Th-C may be displaced from solution by means of
Pt charged with If, and by subsequent treatment of
the Pt with acid solutions of the active compound
free from inactive salts aro obtained. R. Cuthill.

Titration of hydroxy-organic acids in presence
of ferric and cupric salts. C. V. sjiythe (J. Biol.
Chem., 1931, 92, 233—244).—Glass electrode titration
curves of lactic, glycollic, oxalic, malic, tartario, and
citric acids mixed with CuCl2 and FeCL, respectively
show that the mixtures are more acidic than the
acids alone. The additional amount of alkali is the
same as that required for the precipitation of the
hydroxides from the pure salt solutions. This is
explained by tho formation of complexes botween
the Cu or Fe and the hydroxylic H atoms leading
to enhanced acidity of the latter. A. Cohen.

Existence of e.m.f. in closed metallic electric
circuits at the same temperature. 0. Scarpa
(Z. physikal. Cliem., 1931, 156, 225—226).—A claim
for priority (B., 1929, 823) against Schwarz (this vol.,
685). M. S. Burr.

E.m.f. developed between silicon and other
elements in aqueous hydrofluoric or sulphuric
acids, or sodium hydroxide. C. Bedel (Compt.
rend., 1931, 193, 527—.528)—The e.m.f. of cells
consisting of Si (containing 0-1% Fe) and other
elements in 13-7% HF, AFH2504, and A'-XaOH has
been measured. Although actual figures for different
samples of Si show large variations, and the order of
magnitude in the different solutions varies, it is found
that Pt, Ag, and C (graphite) are always electro-
positive, Pb, Sn, and Zn electronegative; Cu, Xi, and
Fe are negative in H2504 and positive in XaOH,
whereas Cu and Xi are positive and Fe is negative in

HF. Variation of concentration of ILF has little
effect. C. A. Silberrad.
E.m.f. relationships of formic acid. E. ma1-

1ter and J. Goerne (Z. physikal. Chem., Bodenstein
Festband, 1931, 44—54).—The reduction potential of
HCO2H varies with the roughness of the electrode
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surface, and approaches the reversible H potential
only when the surface is extremely rough. It is
suggested that the H atoms of the acid, prior to the
decomp., are adsorbed on the electrode, and that on
account of the configuration of the mol. such adsorp-
tion takes place with difficulty on a plane surface, but
readily on a roughened surface. This view explains
the fact that only highly dispersed metals are capable
of catalvticallv decomposing HC02H at room temp.
H. F. Gitibe.
Deposition potential of nickel. F. Foerster
and K. Georgi (Z. physikal. Chem., Bodenstein
Festband, 1931, 453—467).—The current density-
voltage curves obtained during the electrodeposition
of Ni from solutions of XiCl2, NiS04, and Xi(C104)2
show that Glasstone’s conclusion, viz., that deposition
commences at a definite potential which differs
considerably from the equilibrium potential and
proceeds thereafter without retardation, is incorrect.
Glasstone’s result is attributed to the shortness of
the period of observation; thus whereas under
specified conditions and with a current density of
0-56 X 10~* amp. per sq. cm. no deposition is apparent
during the first 30 ruin., by prolongation of the
experiment for 24 hr. the amount of Xi deposited is
sufficient to permit the calculation of the current

yield. H. F. Gillbe.
Polarographic studies with the dropping
mercury cathode. XXI. Limiting currents for

electrodeposition of metals and hydrogen. I
Stendyk (Coll. Czech. Chem. Comm., 1931, 3, 3S5—
395).—The limiting currents due to the electro-
deposition of metals at the dropping Hg cathode,
e.g., Cu, Cd, or Mn from solutions of the chloride,
follow Eucken’s theory, decreasing to half val. when
an excess of indifferent salt (KC1 or BaCl2) is added.
The limiting current associated with H2 deposition
decreases with addition of indifferent salts to a greater
extent than that indicated by Eucken’s formula.
The current is smaller the higher is the valency of the
added cation. The phenomenon is discussed with
reference to Heyrovsky’s theory of H overvoltage
(A.. 1925, ii, 675; 1927* 1145). ' M. S. Burr.

Polarographic studies with the dropping
mercury cathode. XXII. Hydrolysis of cobalt-
ous chloride. R. BrdiCka (Coll. Czech. Chem.

Comm.. 1931, 3, 396—405; cf. A., 1930, 1254).—The
current-voltage curves registered polarographically,
when ag. solutions of CoCl2are electrolysed using the
dropping Hg cathode, show an increase in current at
approx. —1-05 volt, about 0-2 volt below the increase
due to the deposition potential of Co. This gives a
“wave ” in the curve which becomes more pro-
nounced when the solution is warmed, or when a small
amount of alkali hydroxide is added to the solution.
The wave disappears entirely after acidification to
pn4. The first increase in current is probably due to
the deposition of Co from the ion [Co(H,0)50H]*,
the hydrated form of the ion CoOH'. At the second
increase [Co(H20)6‘* ions are deposited. This is
possible if the equilibrium [Co(H20)@"-fH20"==
H*-t-[Co(H20)50H]* is only slowly established, so
that eacli kind of ion has its own deposition potential
at which the complex ion is torn into the simple
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ions by the action of the strong electric field at the
surface of a polarised electrode. M. S. Burr.

Polarographic studies with the dropping-
mercury cathode. XXIV. Disappearance of ad-
sorption currents at the electrocapillary zero
potential. J. Heyrovsky and E. Vascautzanu
(Coll. Czech. Chem. Comm., 1931, 3, 41S—429).—The
characteristic reproducible max., which appear at
cathodie reduction potentials on current-voltage
curves in electrolysis with the dropping Hg cathode,
disappear if the reduction potential coincides with the
potential at which the interfacial tension of polarised
Hg is a max. Cd deposits at this electrocapillary
zero potential (=0-56 voltwhen the calomel electrode is
zero) and a simple diffusion “ wave ” only is indicated
on the polarogram, but this can be changed into a
max. if reagents are added which either change the
deposition potential of Cd, e.g., cyanide or ag. XIL, or
which change the position of the electrocapillary
zero, e.g., iodide or thiocyanate. Similarly positive
max. can be changed to negative, disappearing at the
zero point. Similar results are obtained with Pb
and Cr, which deposit near —0-56 volt, and in the
electro-reduction of undissociated mols., e.g., maleic
acid, when the reduction potential coincides with the
electrocapillary zero. Adsorption at an electrode
therefore vanishes at the electrocapillary zero (cf.
A., 1930,1527). M. S. Burr.

Hydrogen and oxygen overvoltages on nickel-
iron alloys. 31. de K. Thompson and A. L. Kaye
(Trans. Arner. Electroehem. Soc., 1931, 60, 9—14).—
H and O overvoltages for alloys ranging from pure
Fe to pure Xi have been determined at various
current densities in A*-KOH (cf. this vol., 570). H
overvoltages increase almost linearly from 0% to
about- 50% Fe, but with higher Fe content remain
approx. const, or fall slightly. At high current
densities curves for 0 overvoltage against % Fe show
a max. followed by a mini, but at low current
densities only a min. For an alloy of given composi-
tion the H overvoltage is approx. given by r=a—
blogd, where d is the current density and a and b
are consts., but for O overvoltage vals. of a and b
change when the current density exceeds a certain
val. H. j. T. Ertingham.

Nature of the passive film produced anodically
on iron in solutions containing sulphate. W. J-
Mutter and W. Machu (Z. physikal. Chem., Boden-
stein Festband, 1931, 6S7—703).—The natural oxide
film of Fe renders the metal passive towards Xan"C”"
solutions, butisremoved by very dil. acids. In H2504
solutions of concentration greater than 0-5A7a film of
FeS047H2 is formed after removal of the oxide
film. Chemical passivity is produced at potentials
greater than 2 volts, and is due to a second type of
oxide film, which is extremely sensitive towards cone,
solutions of electrolytes, but is very stable in dil.
solutions. By prolonged activation in dil. sulphate
solutions a porous film of a basic salt is formed.

H. F. Gitipe.

Current-yielding process in the Leclanche
element. C.Drucker (Z. physikal. Chem., Boden-
stein Festband, 1931, 912—918).—The assumption
that the essential reaction in the Leclanche cell welds
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3In20 3ancl Zn(XH?3)2Cl2is incorrect, since calculation
from thermochemical data in conjunction with an
initial temp, coeff. of the e.m.f. of about 0-6 mv. per
degree yields 1-46 for the e.m.f. of the cell. It is
probable that not Mn02, but the free 0 adsorbed on
natural, and more especially on artificial, Mn02 is
primarily involved in the production of the current,
since the oxidation of Zn by 0 would yield an e.m.f. of
about 1-8 volts and that of a new cell is often more
than 1-7 volts. The recovery of a cell after a period
eon closed circuit is due to replacement of the adsorbed
0 by atm. 02. H. F. Gillbe.

Electrical [etc.] phenomena in crystallisation
[of sodium acetate]. A. Tschermak (Z. Krist.,
1931, 79, 465—494).—The rise in temp, on crystallis-
ation of a supersaturated solution of NaOAc decreases
parabolically from about 42° at 0°, to nil at 56°; the
velocity of crystallisation increases with concentration
eand with nearness to (above or below) 15°. The
existence of a di- (tables) and mono- (long prisms)
hvdrate, and of onlv one form of the anhyd. salt is
inferred (cf. A., 1887, 323; 1913, i, 1300). If a
supersaturated solution of NaOAc¢,3H20 is inoculated
at a point A, and electrodes (of Au or Pt) placed at
B and C, A, B, and C being approx. in a line, a current
passes when the crystallisation front reaches B, and a
reverse one when it reaches C, due to the crystallisation
front carrying a positive charge. Other possible
causes are shown to be inadequate, the current being
due to energy evolved on crystallisation. Its strength
varies with concentration, and is of the order of 10
amp. C. A. Sitberrad.

Reaction velocity in relation to the concen-
tration and activity of the reacting components.
H. 31. Dawson (Proc. Leeds Phil. Soc., 1931, 2, 230—
234).—The view that the velocities of certain reactions
are determined by the activities of the reactants, and
not by their respective concentrations, is reversed by
a consideration of data for the hydrolysis of 31eC0kEt
and the transformation of iV-chloro- into p-chloro-
acetanilide. X. 31. Bligh.

Empirical rule in the chemical kinetics of
bimolecular reactions. W. A. Holzschmidt (Z.
anorg. Chem., 1931, 200, 82—86).—A survey of the
data available for bimol. reactions in solution shows
that the energy of activation, A, and the factor, B,
in the Arrhenius equation are related by the expression
B=KeAc, where C is a const, and K is a quantity
which depends on the nature of the solvent. This
expression can be deduced from the similar one which
holds for unimol. reactions (cf. this vol.. 1014).

0. J. Walker.

Effect of pressure on rate of polymerisation.
*G. Tammann and A. Pape (Z. anorg. Chem., 1931,
200.113—132).—The polymerisation of liquid styrene,
isoprene, vinyl acetate, dimethylbutadiene, and indene
follows the unimol. law, suggesting that the mols.
undergo some change before union, the rate of this
reaction determining the speed of the process as a
whole. The velocity increases with increase in
pressure much more rapidly than in other reactions
-occurring in liquids, but the form of the relation
between the velocity cocff. and the pressure varies
from one reactant to another. Increase in pressure
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also results in a fall in the temp, at which polymeris-
ation starts. The physical properties of the products
of polymerisation have been examined.
R. Cuthirr.
Kinetics of a thermal cis—trans isomerisation.
G. B. Kistiakovsky and 3l Xelles (Z phyS|kaI
Chem., Bodenstein Festband, 1931, 369—378).—The
isomerisation of Et dimethylmaleate into Et dimethyl-
fumaratc in the neighbourhood of 300° is a purely
homogeneous, quasi-unimol. reaction. The activ-
ation energy of the reaction is 26-5 kg.-cal., and its
rate is slower than that of any other known unimol.
reaction. The abnormally low rate of activation,
which is onlj- about 10*3 that calc, on the assumption
that only two degrees of freedom are involved, is
discussed in relation to the mechanism of the intcrmol.
movement and to the possibility of the reaction taking
place through the formation of an enolic compound.
H. F. Gittbve.
Discontinuity in the velocity coefficient of a
chemical reaction at the critical temperature.
H. S. Suthertand and O 3laass (Canad. J. Res.,
1931, 5, 48—63).—A technique for investigating
reaction mixtures at high pressures and relatively
high temp, is described. The velocity of the reaction
between propylene and HC1 increases with rise of
temp, in the liquid state, but above the crit. temp,
becomes almost zero. This supports the view that
regional orientation occurs in a binary liquid mixture
and that this furthers the reaction. Decrease in the
regional orientation with rise in temp, is more than
compensated by increased activity of the mols. until
the crit. temp, is reached, when the regional orient-
ation and the temp, coeff. both fall rapidly.
J. W. Smith.
Kinetics of the combination of hydrogen atoms
in triple impact. W. Steiner and F. W. Wicke
(Z. physikal. Chem., Bodenstein Festband, 1931, 817—
830).—The combination of H atoms in the pressure
interval 0-3—0-7 mm. and at at. concentrations of
15—80% has been investigated. The surface reaction
is negligible. The velocity coeff. k at 0-7 mm., calc,
on the assumption that atoms and mols. are equally
active in a triple impact, is 7-6 x10 15, whilst if it is
assumed that the H mols. alone are active the coeff.
k' becomes 9-6x1015; k, but not k', increases with
increase of the mol. concentration. The results
indicate, in contradiction to previous work, that a
mol. as third partner in a triple impact is more
active than an atom. H. F. Gitlbe.

Spectrographic identification of the inter-
mediate oxide of nitrogen in the reaction be-
tween nitrogen pentoxide and ozone. G. Spren-
ger (Z. Elektrochem., 1931, 37, 674— 678).— Examin-
ation of the absorption spectrum and kinetic con-
siderations indicate the intermediate formation of
X 03. E. S. Hedges.

Reaction of hydrogen sulphide with oxygen.
L. Farkas (Z. Elektrochem., 1931, 37, 670— 673).—
The reaction between H2S and 02is a chain reaction,
starting at the mwall of the vessel at 220—320°. The
steady reaction becomes explosive when the produc-
tion of heat is sufficient to raise the temp, above 340 .

E. S. Hedges.
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Oxidation of hydrogen sulphide. H.A. Taylor
and E. M. Livingston (J. Physical Chem., 1931, 35,
2676—26S3).—The rates of pressure change for given
mixtures of H,S and 02, saturated at 21° with H20
vapour, show "that the slow reaction near 300° is
mainly homogeneous and partly heterogeneous. The
crit. explosion pressures for different mixtures agree
with Semonoff’s theory. Oxidation proceeds hv a
mechanism involving both straight and branched
chains. 1125, 02 H20, S02 S03, and S are present
after explosion. The dryness of the initial gases
affects the rate of reaction. L. S. Theobald.

Combustion limits of mixtures of air with gas
or vapour at low pressures. Il. E. Ber1 and
Iv. Barth (Z. physikal. Chem., Bodenstein Festband,
1931, 211—229).—The influence of low pressure op
the limits of combustion of mixtures of air with Et20,
C,N2, CS2, C2112, and EtOH, and of CS2with NO, and
NO lias been studied with the aid of the gas interfero-
meter. In all casos the limits approach with decrease
of pressure, until the crit. ignition pressure is attained,
below which the reaction does not proceed. These
crit. pressures are for most substances in the same
order as the ignition temp. During the combustion
of C2N ,-air mixtures, even in presence of an excess of
02, CO, is produced in addition to CO only if H,0 is
present. In the neighbourhood of the crit. ignition
pressure pre-combustion takes place, and oven in
presence of H,0 CO alone is formed during this
process; it is probable therefore that CO is always
formed as an intermediate product of the combustion
of C,N,,. H. F. Gitibe.

Low-temperature explosion of mixtures of
ozone and hydrogen bromide. B. Lewis and W.
Feitknecht (J. Amer. Cliem. Soc., 1931, 53, 3565—
3566; cf. this vol., 1130).—HBr reacts with pure 03
almost instantaneously at room temp., and above a
definite limiting pressure explosion occurs. The
limiting pressure (20—30 mm. for an equimol. mixture)
is only a little greater at —104°. The difference
betweon the induction periods in different vessels,
the effect of coating the walls with the products (Br
and ice, at —104°) and of packing the vessel indicate
that the reaction proceeds by way of chains initiated
at a surface. Glass is less active than a Br-ice sur-
face. At —104°, the slow reaction is completed in
20—240 sec., in accordance with the equation 2HBr+
03=H 20-fBr2+ 02. With excess of 03, the slow
reaction ceases when all the HBr has disappeared,
but in an explosion the excess of 03is decomposed.

J. G. A. Griffiths.

Oxidation of ethane. H. A. Taytor and E. W.
Ribtett (J. Physical Chem., 1931, 35, 2667— 2675).
—Tlio rate of pressure change for mixtures of CH 6and
0, at 450 -470° under different conditions has been
determined. The induction period (up to 5 min.),
the effects of pressure, temp., composition, surface,
and diluents show that the oxidation is a homogeneous
chain reaction. The crit. explosion pressures agree
with Semenoff’s theory, but are best explained as
chain explosions preceded by thermal accelerations.

L. S. Theobald.

Velocity coefficients for the thermal dissoci-

ation of ethane and propane. L. F. Marek and
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W. B. MgCluer (Ind. Eng. Chem., 1931, 23, 878—
881).—The decomp, of C2HO and C3l18 has been
studied by passing them through a Cu reaction vessel
heated at the required temp. With rapid rates of
flow below 700° CH Ggives C2l14 and H2 as the chief
products of docomp. C3H 8 suffers dehjalrogenation
and loss of CH4, the two reactions taking place at
about the same rates. The pyrolysis of both these
hydrocarbons follows a unimol. law. The velocity
coeffs. and their temp, coeffs. have been determined.
F. J. Wilkins.
Thermal decomposition of propylamine. H. A.
Tayhor and Il. E. Achirtes (J. Physical Chem., 1931,
35, 2658—2666).—The decomp, of NH2Pra at 520—
580° is a homogeneous reaction, and above 200 mm.
pressure the primary reaction is apparently unimol.
Below 200 mm., the times for a given fractional de-
comp. increase with a fall in pressure. At lower pres-
sures the addition of H2, N,, or He has little or no
effect for the first 75% of decomp. The energy of
activation, 44,400 g.-cal., is similar to that previously
found for N112Et (43,400 g.-eal.), and may indicate a
similar primary rupture of the mol. in the two cases.
L. S. Theobald.
Application of the method of stationary velo-
cities to the reaction MeOH+H2 — ->3H ,+ CO,.
J. A. Christiansen (Z. physikal. Chem., Bodenstein
Festband, 1931, 69—77).—An expression is developed
for the reciprocal velocities of a stationary reaction
sequence, and application to experimental results for
the reaction MeOH-flI120 — > 3H2+C 02 yields for
the sequence involved : H,0-}-CHO 00,11+H,,;
coar ~ C02-(-H; 1I+MeOH — >a 2H;+CHO.
In absence of 11,0 the sequence becomes, by analogy :
CHO+MeOH 7 CO2Me+H,; CO,Me— > CO+
CHO+H2; C0OMe+MeOH — > HCO,Mo+CHO+
12 " H. F. Gitibe.

“ After-burning ” during gaseous explosions :
its ability to cause ignition. O.C. de C.E11is and
R, V. Wheeter (J.C.S., 1931, 2467—2472).—Two
types of “ after-burning ” are described, a “ central ”
type, which is primarily a continued and uninter-
rupted equilibrium change caused by rise in pressure,
and a “ prolonged combustion,” originating at the
wall of the explosion vessel, which is primarily a
resumed equilibrium change caused by fall in temp.
The central type of “ after-burning ” projected into
mixtures of either CH4 or CO with air can cause their
ignition. E. S. Hedges.

Ignition of gases. VI. Ignition by a heated
surface. Mixtures of methane with oxygen and
nitrogen, argon, or helium. C. A. Naylor and
R. V. Wheeter (J.C.S., 1931, 2456—2467).—When
mixtures of CH4and O, (mixed with an inert gas) are
admitted to a reaction vessel of quartz, the reactions
resulting in the production of flame are thermal
reactions catalysed by the products of an initial slow
and flameless combustion. The total amount of heat
acquired by the reacting gases depends on the thermal
properties of the inert gas, which absorbs part of the
heat developed by the oxidation. When the N, in
CH4air mixture is replaced by A, having both a
lower sp. heat and a lower thermal conductivity, the
“ignition temps.” are lowered, whilst replacement by
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He, of high thermal conductivity, raises them. CH,0
and CO are produced during the period of “ lag ” on
ignition. Addition of small amounts (0-02%) of
CH20 or CO to any CH.,-air mixture lowers its ignition
temp, and shortens the lag on ignition, CH20 being
the more effective. Traces of I, Etl, EtBr,~CCIl4, or
PbEt., raise the ignition temp, of CH4air mixtures
and decrease the speed of reactions occurring below
the ignition temp. The inhibiting action of these
substances appears to take place on the surface of the
reaction vessel. E. S. Hedges.

Explosions in closed cylinders. V. Effect of
restrictions. W. A. Kirkby and It. V. W heeler
(J.C.S., 1931, 2303—2306).—Synchronised records of
the movement of flame and the development of pres-
sure liavo been obtained during explosions of CH,
and air and of CO and air in a cylinder containing
restricting rings equally spaced apart. The restric-
tions greatly increase the speed of an explosion. The
sudden expansion caused by the almost simultaneous
combustion of the gas in each of the compartments
formed by the restrictions, as a tongue of flame shoots
through them, produces a shock wave yielding vibr-
ations of large amplitude. E. S. Hedges.

Velocity of decomposition of hydrogen per-
oxide by ferric salts as an index of their cLegree of
hydrOlySiS. I. S. Tetetov and V. M. Simonova
(Ukrain. Chem. J., 1931, 6, [Sci], 75—92).—The
activity at equimol. concentration of Ee salts is in
theorder: Fe(OH)3sol<Fe2(S04)3<FeC]3<Fe(N03)3.
The reaction is in all cases unimol. The velocity is a
function of the degree of hydrolysis of the given salt,
and at a given concentration of Fe salt this val.
diminishes as the reaction proceeds, to attain a const,
val. at the equilibrium point. The velocity coeff.
increases with, increasing Fe salt concentration,
eventually to attain a limiting val. Decomp, of H20,
is due solely to colloidal Fe(OH)3 produced by hydro-
lysis; mol. or ionic Fe is inactive.

It. Truszkowski.

Equilibria and reaction rates for the reaction
sodium arsenite-sodium tellurate. P. T. Stroup
and V. W. Metoche (J. Amer. Chem. Soc., 1931,

53, 3331—3338).—The velocity of the reaction
Na3As03+Na2lre04=Na3As04+Na2Te03 has been
determined in both directions at temp, between
89-6° and 120°. The equilibrium const. ifS9.6=

[As04][Te03]/[AsO3][Te04] is 2400 from the concen-
trations at equilibrium and 2320 from the bimol.
velocity coeff. The crit. increment calc, by means of
the Arrhenius equation is 14,380. The relatively
slow rate of reaction may be related to the transfer
of an 0 atom as well as an electron. The reaction in
acid solution is extremely slow, but is accelerated
by the addition of NaOll and the previously negligible
reaction between arsenito and tellurite becomes
prominent; the latter affords a purple solution of
polytelluride. J. G. A. Griffiths.

Decomposition of sodium hypochlorite—an
ion reaction. W. F. Underwood and E. Mack,
jun. (J. Physical Chem., 1931, 35, 2650—2657).—
Data for the decomp, of aq. solutions of XaOC'l at
45° in the presence of NaCl, CaCl2, Naxs04, and
Na,HPO4show that the rate of reaction increases with
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an increase in salt concentration, and that the slope
of the curve obtained by plotting log k against (ionic
strength)o5 is +1, as is predicted from Bronsted’s
theory on the assumption that the reaction is
2C10' — > 2CT-f-.02. The reaction is bimol. in conc.
salt solutions. ' ' L. S. Theobald.

Effect of solvent on the rate of acétylation of
ethyl alcohol by acetic anhydride. F. G. Soper
and E. Wirrtiams (J.C.S., 1931, 2297—2303).—The
rate of acétylation of EtOIl by Ac20 in hexane,
heptane, CCl14, PhCl, CGH G PhOMe, CHC13, and
PhNO02 shows that the accelerating influence of the
solvent is in the inverse order of the usual one, where
solvents of high polarity accelerate the reaction. The
increased rate of reaction in solvents of low polarity
cannot be explained by assuming the formation of
reactive associated mols. of EtOH, masking the more
usual influence of the solvent. A study of the
catalysis of the acetyiation by acids and bases in
CCl,,, COMe2,and EtOH indicates that the uncatalysed
reaction appears to predominate over a considerable
range of concentration of the acid or base. The
results arc discussed in relation to the effect of the
solvent on the resolution of the intermediate crit.
complex (A., 1929, 1244). E. S. Hedges.

Studies of stei’eokinetics. 1. Saponification
of chloroacetanilides. G. Semerano (Gazzetta,
1931, 61, 501—519).—The rates of saponification of
acetanilide and of some of its chloro-derivatives in
ag.-alcoholic NaOH have been measured. The
velocity coeffs. are in the order 2 :4 :5>2 :5>2 :4>
3:5>2>3>4, the numbers denoting the positions
of the Cl atoms in the derivatives. The various
theories on the effect of substitution in aromatic
compounds on activity are reviewed, and the results
shown to be in accord with the theory of Lapworth
and Robinson. 0. J. Walker.

Relation between molecular structure and
reaction velocity in the combination of triethyl-
amine and ethyl iodide in different solvents.
H. G. Grimm, H. Ruf, and H. Woiff (Z. physikal.
Chem., 1931, B, 13, 301—315).—The velocity in
hexane, cyc/ohexane, PhMe, and CGH Gis low, as would
be expected from their high electrical symmetry, and
increases in the order given. In PhF, PhCI, PhBr,
and Phi it is greater and increases in the order given,
i.e., with increasing size and deformability of the
solvent mols. In o-, m-, and p-CG14Cl2 it decreases
in the order given, i.e., with decreasing dipole moment
(cf. A., 1929, 404). The velocity in NHPh2is much
greater than in Ph20 and CH2Ph2 (which have nearly
equal effects), but its dipole moment is only a little
greater than theirs. Electrical asymmetry at one
place in the mol. (e.g. the =NH group) may therefore
have more influence than that of the mol. as a whole.
Experiments with PhCN, PhNO02 p-CGi4Me-NO2,
p-C314(OMe)\NO02, and 0-CgH4C1*N02 also show that
a direct relation between dipole moment and velocity
is to he sought only in a range of o-, m-, andp-isomer-
ides. In most of the cases studied the energy of
activation is 12-0+0-5 kg.-cal. Addition of cyclo-
hexane to the other solvents retards the reaction, but
their effects remain in the same order.

N. H. Hartshorne.
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Mechanism of, and constitutional factors con-
trolling, the hydrolysis of carboxylic esters.
IV. Hydrolytic stability maxima of some di-
hydroxypropyl esters of aliphatic acids. C. K.
Ingold, A. Jackson, and (Mrs.) M. I. K elly (J.C.S,,
1931, 2035—2042).—Further esters of the series
R*CO2R" (cf. A., 1930, 869) are studied, where R’
is now dihydroxypropyl and R is Me, Et, Prq Pi%
Bu°, and Bu% the methods are substantially those
of the earlier paper. The propionate has the highest

l,, at three temp, studied ; but ]>* (the pn for min.

velocity of hydrolysis), and also the consts. A and B
in the equation log kn—A —B/T and hence the crit.
energy increment, vary regularly in the homologous
series. * ' C. W. Davies.

Mechanism of, and constitutional factors con-
trolling, the hydrolysis of carboxylic esters. V.
Effect of alkyl groups on hydrolytic stability
maxima. C.M.Groocock,G. K. Ingotd,and (Mrs.)
M. 1. Kelly' (J.C.S., 1931, 2043—2046).—Regularities
are shown on intercomparing the hydrolysis data
already reported for the three series C2H3(0H)2-('0 2R,
R-C02C3H5(0H)2, and MeCO2R ; these afford support
for the conclusion that the displacement of pfi caused
by a substituent group is a direct function of the
polar effect of the group, and is determined by the
product of two numerical factors separately dependent
on its nature and its position. Similar regularities
on comparing these pft vais, with the speeds of
aromatic chlorination for corresponding compounds
of the series ROCeH4-CO2H and RO-CeH4Cl
adumbrate a wider generalisation and show that the
same gquant, measure of polarity may be derived from
different reactions. C. W. Davies.

Mechanism of, and constitutional factors con-
trolling, the hydrolysis of carboxylic esters.
V1. Kinetics of the hydrolysis of some paraffin-
aco-dicarboxylic esters in very dilute aqueous
solution, and the derivation, with corrections
for solvent électrostriction, of their molecular
dimensions. Spatial form of polymethylene
derivatives in dilute solution. C. K. Ingold
(J.C.S., 1931, 2170—2179).—New measurements are
reported of Agand k2for Me and Et esters of the series
succinic to azelaic acids. A calculation of Aqis given
which eliminates interference from second-stage
hydrolysis. The new vais, of r (cf. this vol., 1126)
support the mol. model advanced ; since they do not
in this case relate to the bivalent anion they confirm
the conclusion that the rigidity is conferred by an
intrinsic property of the CH2group and not by ionic
repulsion. C. W. Davies.

Inversion of sucrose by tartaric acid. D.
Singh, K. Lar, and C. Anand (Proc. XV Indian
Sci. Cong., 1928, 174).—The inversion of sucrose at
different concentrations by a const, quantity of acid
is linear, but for a given concentration of sugar with
different quantities of acid the rates of inversion do
not show a simple relation. Chemical Abstracts.

Dependence of reaction velocity on surface and
agitation. 1. Theoretical. A. W. Hixson and
J. H. Crowell (Ind. Eng. Chem., 1931, 23, 923—
931).—The relation between the time t during which a
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crystal has been dissolving and the wt. w remaining
undissolved is of the form t—f . w i.
F. J. Witkins.
Dependence of reaction velocity on surface and
agitation. 11. Experimental procedure in
study of surface. A.W.HixsonandJ. H.Crowell
(Ind. Eng. Chem., 1931, 23, 1002—1009).—The cube
root law for the dissolution of solids in liquids has been
verified experimentally for the case of C10H 8in various
solvents under different conditions of agitation, and
also for a solid-gas system (Ci0H 8air). When a
solid dissolvos in a liquid, forming a ppt. through
chemical reaction [e.g., alum in ag. NH3), the action is
normal provided the agitation is sufficiently intense
to remove the coating as fast as it is formed; other-
wise, the ppt. has a protective effect.
E. S. Hedges.
Velocity of decomposition of marble in acids.
I. W. Jacek (Bull. Acad. Polonaise, 1931, A, 117—
142).—The velocities of decomp, of marble in dil.
AcOll and dil. HC1 have been studied.
W. R. Angus.
Theory of dissolution of metals. 11l. ™.
Straumanis (Z phyS|kaI Chem., 1931, 156, 150—
158; cf. this vol., 436).—The differences in the rates
of dissolution of the various faces of a metal crystal
cannot be explained by differences in equilibrium
potential, for no such differences are possible. The
suggested explanation is that the rate of dissolution
at any face is determined by the conditions of local
maction at that face, and that since the inclusions of
impurities in the crystal have a definite orientation,
these conditions will differ from one face to another.
R. Cuthirnr.
Displacement of arsenic from solutions of its
salts by hydrogen under pressure. V. V. Ipa-
tiev, jun., M. N. Pratonova, and V. S. Malinovski
(Ber., 1931, 64, [B], 1959—1964; cf. A., 1930, 306;
this vol., 52).—With pressure up to 150 atm. and
small alterations of concentration (up to 50%) the
quantity of As precipitated from solutions of AsCI3in
HC1 is proportional to the pressure. Between 15 and
250 atm. and with solutions not exceeding N, the
displacement of As by H is a reaction of the first order.
Between 125° and 175° log K is a linear function of
1/T. Assuming the reaction to proceed uniformly as
a change of the first order, within the limitations of
the first sentence the approx. expression K'=
(1/ip).log [a/(a—x)] is derived, from which the amount
of As separated under given conditions can be calc,
to within about 5—8%. The activating energy of the
replacement of As by H is calc, to be 28,000+2000
g.-cal. It is calc, that the displacement of 1% of As
from XxV-AsC13 solution at room temp, and 100 atm.
pressure of H2 requires 1140 years. Increase in the
concentration of HC1 accelerates the change, which is
inhibited by NaCl or HC1. H. Wren.

Displacement of antimony from solutions of
its salts by hydrogen under pressure. V. V.
Ipatiev,jun., and V. |. Ticiiomlrov (Ber., 1931, 64,
[B], 1951—1959).—Under low pressures (up to 150
atm.) and with small variations in concentration (up
to 50%), the amount of Sb displaced from solutions
of SbCI3 by H2 under pressure is proportional to the
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pressure. W.ithin the limits of pressure, 15— 150 atm .,
and with concentrations not exceeding N the reaction
is of the first order. Between 100° and 150° log K
is a linear function of 1/2'. If it is assumed that the
change proceeds uniformly as a reaction of the first
order, and account is taken of the first sentence
(see above) the approx. expression, K'—(l/tp) log [a/
(a—=a)] is obtained which, for any val. of pressure,
time, and temp., permits the calculation of the amount
of precipitated Sh to within 5—8%. The activation
energy for the displacement of Sb by H, calc, from the
Arrhenius expression, amounts to 26,000+1000 g.-cal.
It is calc, that at room temp. 160 years are necessary
for the separation of 1% of Sb from AFSbCI3solution
under 100 atm. of 112. The reaction is retarded by
increase in the acidity of the solution. H. Wren.

Displacement of bismuth from solutions of
its salts by hydrogen under pressure. V. V.
Ipatiev,jUn., I.R. Motkentin, and V. P. Tiieodoro-
vitsch (Ber., 1931, 64, [J5], 1964—1970).— Under-
pressure up to 150 atm. and within slight changes of
concentration (up to 50%) the amount of Bi displaced
from solutions of its salts by H2is proportional to the
pressure. Between 15and 250 atm. and with approx.
Absolutions the displacement is a reaction of the first
order. Between 100° and 150° log K is a rectilinear
function of IjT. The activating energy of the re-
placement of Bi by H2is calc, to bo 25,400+600 g.-cal.
It is calc, that about 37 years are necessary for the
displacement of 1% of Bi from AFBIiCI3 by H, under
100 atm. and at room temp. Increase in the con-
centration of HC1 retards the reaction. Displacement
of Bi from solution in AcOH occurs more rapidly and
more completely than from solution in HC1.

H. Wren.

Behaviour of purest aluminium towards acids
and bases. M. Centnerszwer (Z. Elektrochem.,
1931, 37, 598—603).—99-95% A1l is practically un-
attacked by HNO3 or H2S04. Reaction with HC1
becomes observable at 25° and a concentration of 2N,
the rate of dissolution increasing at an extraordinary
rate with increasing concentration and rising temp.
The increase of rate of dissolution with concentration
of acid is given by dv/dt—K nCn where Kn and n are
consts. The temp, coeff. between 25° and 35° is 7-0,
although it lies between 1-73 and 2-39 for 99% Al
In alkali, 99-95% Al behaves in a similar manner to
99% Al, previously investigated. The pure Al also
dissolves in NH3aq., the velocity of the process vary-
ing with the [OH'] according to the formula dvjdl—
KCK E. S. Hedges.

Velocity of dissolution of thallium in acids.
M. Centnerszwer [With S. Levi] (Z. Elektrochem.,
1931, 37, 603—610).— T1 dissolves readily in HNO3
solutions, after passing through an induction period,
the velocity increasing with increasing concentration
up to 0-25A7 where it attains a max., falling at higher
concentrations. The temp, coeff. of the reaction
increases with rise of temp., eventually reaching the
val. 4-4. The rate of dissolution is increased by stir-
ring. In H2504 and HC1 the rate of dissolution of
Tlis relatively very slow, the ratio for 2Ar-acids being
HNO03:H2S04:HC1=428 : 1-78 : 1. The velocity is
almost independent of the concentration of H2S04 or
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HC1 and is approx. equal to the rate of dissolution in
H20. E. S. Hedges.

Dissolution of aluminium in alkaline solutions.
G. Schikorr (Z. Elektrochem., 1931, 37, 610—613).
—In solutions containing up to 0-95Ar-NaOH the rate
of dissolution of Al rises to a max., falls to a min.
(zero velocity in the case of dil. solutions), and then
rises to another max., at which it remains practically
const. The amount of H2 evolved during the first
reactive period corresponds with the equation Al+
NaOH+2H20=AI(0OH)2ONa+I-5H2; the subse-
quent, second period of reaction is produced by the
NaOH being freed once more through the reaction
Al(OH)2ON a+H 20 —AI(OH)3+NaOH. The reaction
is similar in 0-IAr-KOH, Ba(OH)2, or Na2C03. The
presence of 112Si03increases the interval between the
two periods of reaction by hindering the formation of
nuclei of cryst. AI(OH)3. The rate of dissolution is
influenced very little by impurities in the Al.

E. S. Hedges.

Effect of temperature on corrosion of zinc.
G. L. Cox.—See B., 1931, 928.

Gathodic passivity phenomena. E. Liebreioh
(Z. physikal. Chem., 1931, 156, 51—76).—The cur-
rent-polarisation voltage curve of Zn in 0-LY-H.,SO4
exhibits irregularities soon after the commencement
of polarisation; with increase of polarisation the
curve does not progress directly to the point at which
H2evolution begins, but moves to a position parallel
to the original position of the curve, and it is at this
stage that visible evolution of H2 begins. With
decreasing polarisation the curve at first follows this
second portion and then falls suddenly to the normal
position. The effect is attributed to mechanical
passivity. In contrast to those on other metals, the
passive film on Zn becomes loosened with decreasing
polarisation, and the activity of the metal is then
maintained until the current falls to zero.

H. F. Gitlpe.

Reactivity of powdered metals. Haid, Goetze,
Selle, Koenen, Schmidt, and Becker (Jahresber.
Chem.-tech. Rcichsanst., 1930, 8, 136—141; Chem.
Zentr., 1931, i, 2717).—The reactivity increases greatly
with increase in fineness. The ignition temp, is const,
only for a particular surface; for Al it varies between
250° and 1000°, and depends also on the oxide con-
tent, Al free from O igniting more readily. The
velocity of interaction with H20 also increases with
fineness. A. A. Eldridge.

Kinetics of decomposition of hydrogen per-
oxide by ferric hydroxide sol. 1. S. Teretov and
E. A. Alexeeva (Ukrain. Chem. J., 1931, 6, [SCl],
61—74).—The decomp, of H202 by Fe(OH)3 sol is a
unimol. reaction. The velocity coeff. is proportional
to the active surface, and can thus serve for the deter-
mination of the degree of dispersion of the colloid.
This diminishes during the reaction, with eventual
consequent coagulation of the sol.

R. Truszkowski.

Kinetic analysis of the formation of calcium
cyanamide. H. H. Franck, F. Hochwald, and
G. Hoffmann (Z. physikal. Chem., Bodenstein Fest-
band, 1931, 895—906).—The reaction between CaC2
and N, at 1050—1150° commences after an indue-



1244

tion period which is reduced by addition of CaCN2 or
CaCL,; addition of CaF2tends to increase the period.
The velocity attains its max. val. within 1—3 min.
and the reaction is then approx. unimol.; this stage
may be prolonged by increasing the activo surface,
but when the surface is largely converted into CaCN,
the rate of diffusion through the surface determines
the reaction velocity. The presenco of CaF2, espe-
cially at 1005°, favours the diffusion and leads to a
greater final yield. CaCl2tends to lower the yield.
H. F. Gillbe.
Kinetics of the evolution of nitrogen from
ammonium nitrite. E. Aber, H. Schmid, and
J. Schafranik (Z. pltysikal. Chem., Bodenstein Fest-
band, 1931, 510—522).—Tho velocity of decomp,
of NH4NO, at a given ionic concentration is
proportional to the XH4, NO,', and HNO, concen-
trations, and diminishes with increaso of the ionic
concentration, but is independent of tho NO pressure.
Tho reaction takes place in two stages, viz., the
formation and decomp, of an intermediate compound,
probably of the diazo-type, produced from HNO2,
NH4, and N02; the HNO, necessary is formed by
hydrolysis. H. F. Gitlpe.

Action of cyanogen on zinc. H. Braune [with
IV. Schulze] (Z. physikal. Chem., Bodenstein Fest-
band, 1931, 415—422).—Tho velocity of the reaction
between Zn and C2N2 at 115° at const, vol., rises in
the early stages and then becomes proportional to
the gas pressure ; after a time it falls and the reaction
finally ceases before all the C2N2 has disappeared.
If the initial pressure is re-established by addition of
more C2N2the same phenomena occur, but the steady
velocity is much smaller and the final pressure is
higher. The gradual divergence from the unimol.
law is less marked at room temp., and is due not to
the impermeability of the Zn(CN)2 formed but,
probably, to the formation of a paracyanogen film.
The velocity coeff. rises from 2-34X10-3 at 0° to
1-16x10-® at 115° and the heat of activation is 13-4
kg.-cal. Readily adsorbed compounds such as CO,
and CeH g vapour do not influence the reaction, but
02 greatly reduces its velocity, and at sufficiently
high concentration inhibits it completely.

H. F. Giltlbe.

Formation of water vapour in the dissociation
of a salt hydrate. B. Topley and M. L. Smith
(Nature, 1931,128, 302).—The reaction MnC20 42H20
— X MnC204+H ,0 (in a vac. at 76°) is sensitive to
small concentrations of H20 vapour. Tho curve
obtained by plotting the ratio, rate vac./rate at pBj0
against pn,o falls rapidly to a min., then rises more
slowly to a max. of the same order as the rate in a
vac., and finally falls gradually to 0 at the dissociation
pressure. An explanation is outlined.

L. S. Theobald.

Reactions in the solid state at high temper-
atures. VIIlI. Determination of the velocity
of reactions which involve the evolution of gas.
W. Jandkr and E. Hoffmaxx (Z. anorg. Chem.,
1931, 200, 245—256).—A simple form of apparatus
is described. Measurements of the velocity of the
reaction between BaCO03 and SiO, at 970—840°
agree well with the calc. vals. Measurements with
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BaC03and Nb20s at 6245—748° show that the reaction
velocity increases 22-fold over this temp, interval.
The velocities of the reactions in the systems BaC03
SiO, and CaC03-Mo03arc independent of the external
pressure between 73 mm. and 754 mm., and are
therefore not influenced by the diffusion of CO02
through the powder. H. F. Gillbe.

Reactivity in the solid state and its dependence
on disjunctive factors. J. A. Hedvall (Z. augew.
Chem., 1931, 44, 781—788).—Principally an account
of work published at intervals during tho last 20
years, with a discussion of the various factors which
may reduce the stability of a crystal lattice and thus
permit reaction between solids. H. F. Gillbe.

Influence of the halogens onthe union of hydro-
gen and oxygen. C. N. Hinshelwood and W. L.
Garstang (Z. physikal. Chem., Bodenstein Festband,
1931, 656—661).—1 catalyses the oxidation of
MeOH at 452° and of CeH 0 at 540—550°. CI, and
Br retard the homogeneous reaction between O, and
H, at about 500°, but when present in greater pro-
portion they accelerate the surface reaction. Br
resembles | in that it inhibits the explosion at low
pressures more readily than does Cl2. Possible ex-
planations of the results are discussed. Removal
of the intermediate reducing substance by free halogen
is probably of greater importance than the deeomp.
of the oxidising substances (OH, H,02) by the halide.

"H. F. Gillbe.

Decomposition of ozone, sensitised by bromine.
B. Lewis and W. Feitknecht (Z. physikal. Chem.,
Bodenstein Festband, 1931, 113—125).—The decomp,
of 03in presence of Br is characterised by two temp,
intervals. In the lower the reaction takes place on
a solid intermediate oxide, of which the rate of
decomp, determines the rate of reaction; no decomp,
takes place in the gas phase. At higher temp, the
sphere of reaction extends to tho gas phase, in which
the decomp, then chiefly takes place. The decomp,
velocity is proportional to the Br concentration up
to a certain limit, above which the velocity increases
at an increased rate; it is independent of the 03
concentration provided that this exceeds a definite
limit, below which it increases with decrease of the
03 pressure. It appears that Br accelerates the
decomp, of the intermediate oxide. On the as-
sumption that only the surface mols. of the latter
take part in the reaction, the velocity of decomp,
of this compound, calc, from the temp, coeff, is
1-2x 10“3, in satisfactory agreement with the val.
obtained by Lewis and Schumacher.

Il. F. Gitlbe.

Bromine-sensitised oxidation of unsaturated
hydrocarbons. G. R. Schultze (J. Amer. Chem.
Soc., 1931, 53, 3561—3562).—A contraction greater
than that corresponding with the unsaturated hydro-
carbon present occurs when C2H4, C3H 6, or C4HS,
in the presence of pure 02, is absorbed by Br water.
A Br-sensitised oxidation of the hydrocarbon to
C02and H,0 is indicated. J. G. A. Griffiths.

Chemical kinetics and ionic reactions. IIL
Neutral salt action and catalysis in ionic re-
actions. A. Kiss (Magyar Chem. Fob, 1931, 37,

17—23; Chem. Zcntr., 1931, i, 2718).



general, physical,

Reduction of peroxysulphate by vanadyl ion
with silver ion as catalyst. D.M. Yostand W. H.
Craussen (J. Amer. Chem. Soe., 1931, 53, 3349—
3354; cf. A., 1926, 251, 365).—VO" does not react
with SoOg” at room temp., but in the presence of
Ag' the velocity of the net reaction S20 8'-f2V0"-j-
4H20=2S0,1"+2HV 03+6H" is directly proportional
to [S208"j and [Ag‘], but independent of [VO"j.
The sp. reaction rate is the same as that when Cr"'
is the reducing agent, thus shoving tho absence of
sp. effects due to Cr™ or VO". The facts indicate
the mechanism S,08'+Ag'=2S0.,"+Ag"" (slow)
followed by Ag"'+2V0"-|-4H,0=Ag'+2HV03+6H"
(rapid). The sp. effects of other reducing agents
may be ascribed to the different reactivity of a Ag
ion-reducing agent complex. The variation of
velocity with change of ionic strength is qualitatively
in accord with Bronsted’s theory.

J. G. A. Griffiths.

Influence of strong electrolytes on the cata-
lytic inversion of sucrose hy hydrochloric acid at
30°. W. W. Eloyd (J. Physical Chem., 1931, 35,
296S—2984).—The velocity coeff. of the inversion
of sucrose by OTJjT-HCI in the presence of A7 and
2A7-NaGl, BaCl2, K2504, and MgS04 have been
determined at 30°. The chlorides increase the
velocity of inversion at a rate which increases rapidly
with concentration, and produce positive primary
salt effects which in dil. ranges are linear, and in
the complete range are exponential, functions of
salt concentration. Sulphates decrease the velocity,
producing negative salt effects. It appears that
the more highly hydrated are tho ions of the added
salt the larger are the positive primary salt effects
in the H’ catalysis of the sucrose inversion. The
equation, k=kOxIOr}, (A. 1927, 21), does not
represent the negative salt effects of the sulphates,
but for concentrations >0-53/ it describes the
positive effects of the chlorides. The vals. of k30/k25
for HC1 solutions containing NaCl or BaCl2 are
practically the same as that (2-057) for HC1 alone.
The val. for MgS04 is lower. Calc. vals. of the heats
of activation for HC1 or HCIl+chloride approximate
to the classical val. of 26,000 g.-cal. per mol.

L. S. Theobald.

Acids and their catalytic action in water-
alcohol mixtures. Oxidation of ethyl alcohol
by chromic acid in presence of acids. M. Bob-
telsky and C. Radoyensky-Cholatnikov (Z
anorg. Chem., 1931, 199, 241—261).—The oxidation
of EtOH by H,Cr04 in dil. aq. solution is bimol.,
but at room temp, the velocity is zero in absence
of a catalyst. Strong acids act as catalysts, although
the reaction is not very sensitive to the pB of the
solution. The influence of HC104 is the same as
that of IINO3, and the velocity is proportional to
the square root of the acid concentration, but with
H2S04 the relation is linear. HC1 is anomalous,
since its influence is small and independent of con-
centration above about A7; this effect may he
due to the formation of a labile compound between
HC1 and H2Cr04. With increase of the EtOH con-
centration from 30 to 60% the reaction velocity
falls, but at higher concentrations the velocity
increases at a rapidly increasing rate. It is suggested
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that iu presenco of an excess of H20 2 the oxidation
is concerned principally with the oxidation of H20 -
EtOH complexes or of EtOH mols. surrounded by
an aq. envelope, and that if an excess of EtOH is
present the reaction consists of the oxidation of
ankyd. EtOH mols. H. E. Gillbe.

Basic catalysis in the decomposition of di-
acetone alcohol. J. G. Milter and M. Kilpatrick,
jun. (J. Amcr. Chem. Soc., 1931, 53, 3217—3224;
cf. A., 1930, 42).—Tho effect of NH3, NI12Me, NHMe,,
and NH2Et on the velocity of decomp, of diacetonc
alcohol at 25° has been determined in buffer solutions
of the type NH3NHA4CL diluted with N ad solution.
In each case, the mol. base catalyses the reaction
and catalytic consts. have been evaluated. The
dissociation consts. of the bases have been calc. :
NH3 0-175, NH2Me 6-32, NHMe2 6-7, and NHZ2Et
3-4X10“L When allowance is made for catalysis
by the mol. base, Akcrlof’s data (A., 1928, 485)
afford dissociation consts. in better agreement with
recorded vals. (this vol., 308). J. G. A. Griffiths.

Inhibitory action of anthracene in the aut-
oxidation of benzaldehyde. H. L. J. Backstrom
and H. A. Beatty (J. Physical Cliem., 1931, 35,
2530—2567).—Experiments on the induced oxidation
of anthracene show that its inhibitory action in tho
autoxidation of PIiCHO is connected with an induced
oxidation of tho inhibitor. The primary oxidation
product is antliranol which is autoxidisablo and reacts
with 02to form a peroxide. This slowly decomposes,
forming anthraquinone. With increasing concen-
tration of anthracene tho relative amounts of the
oxidation products formed approach 1 mol. of BzOlII
per mol. of anthraquinone. The induced oxidation
of the anthracene is the result of a reaction with a
peroxide of PhCHO, and the assumption of tho
existence of an unstable primary peroxide, possibly

P1li-CH<"q]>0, is a necessary link in the reaction

chain. The results can be explained by a chain
mochanism (this vol., 572). In tho photochemical
reaction, there occurs a side reaction (20%) in which
antliraquinol is an intermediate product and reacts
with 02 to give equimol. amounts of anthraquinone
and H202. A second side reaction, favoured by a
riso in temp, and common to both photochemical and
thermal reactions, yields complex, coloured products.
In the thermal reaction, the relative ratios of aut-
oxidation reaction and induced oxidation depend only
on the composition and temp, of tho solution. The
photochemical reaction is complicated by a screening
effect of the anthracene. The solubility of anthra-
quinone in PhCHO at 0° and 25° is 0-0081 and 0-0210
mol. per litre, respectively. L. S. Theobald.

Oxidation of linseed oil emulsions in the
presence of lisematin and potassium cyanide.
G. P. Wright and M. Van Aistyne (J. Biol. Chem,,
1931, 93, 71—82).—The acceleration of tho autoxid-
ation of linseed oil emulsions by hsemin and the failure
of KCN to inhibit the reaction are confirmed (cf. A,
1924, ii, 320). Hzematin-KCN accelerates the oxid-
ation as effectively as hsematin-pyridine, wide vari-
ations in the KCN concentrations having little
influence on the rate of reaction. The acceleration
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of oxidation by animal charcoal is inhibited by KCN.
Hsematin-pyridine lias no influence on the rate of
oxidation of cystine, whilst addition of small quantities
of KCN induces a rapid oxidation, an effect also
produced by addition of lirematin-KCN in the absence

of pyridine. F. 0. Howitt.
Spontaneous oxidation of cysteine. IlI. Aut-

oxidation of cysteine free from iron. E. G.

Gerwe (J. Biol. Chem., 1931, 92, 399—411; cf. this

vol., 718).—The acceleration by a trace of Fe of
the slow spontaneous oxidation of pure cysteine is
proportional to the amount of added Ee. The oxid-
ation rate of Fe-free cysteine is too high to he duo to
the minute trace of Fe calc, on the sensitivity of the
colour reaction used for Fe. Pure cysteine is there-
fore autoxidisable. A. Cohen.

Spontaneous oxidation of cysteine. 1II.
Action of cyanides and cystine on cysteine oxid-
ation. E. G. Gerwe (J. Biol. Chem., 1931, 92, 525—
533).—Autoxidation of Fe-free cysteine is not
inhibited by CN'. The acceleration due to presence
of Fe, however, is inhibited, due to conversion of the
Fe" or Fo"* into the corresponding Fe-KCN com-
pound. Addition of Fe as K4rFe(CN)6 or K3Fe(CN)o
dees not accelerate the reaction. Cystine does not
influence the oxidation of cysteine (cf. A., 1923, i, 416).

F. 0. Howitt.

Effect of iron and cyanides on the spontaneous
oxidation of dialuric acid. E. S. Hilr (J. Biol.
Chem., 1931, 92, 471—481).—The spontaneous oxid-
ation of dialuric acid is greatly accelerated by addition
of Ee except at the normal optimum range of pu 7-0—
7-4 due, perhaps, to the inability of 02to enter the
solution at a rate greater than normal. Autoxidation
of the acid is not inhibited by KCN, whilstthe acceler-
ation due to presence of Fe is inhibited. Comparison
ismade with cysteine and glutathione in cell oxidation.

F. 0. Howitt.

Active centres in hydrogenation catalysis.
G. M. Schwab [with L. Rudoiph] (Z. Elektrochem.,
1931,37,666—669).—Theoretical. E. S. Hedges.

Action of active charcoal on lead sulphide.
F. Puscher (Arch. exp. Path. Pharm., 1931, 161,
455—466).—Freshly prepared suspensions of PbhS are
oxidised in presence of animal charcoal so that the
Pb becomes sol. in HC1 and NH40Ac. The action
of the charcoal is independent of the Fe content, but
is closely correlated with its adsorptive power and
apparently depends essentially on tho absorption of
0 on its surface. PbO and not PbSO04 is the chief
primary product from PbS in presence of charcoal.

W. 0. Kermack.

Catalytic oxidation of nitric oxide. |II. L.
Szego and L. Guacci (Gazzetta, 1931, 61, 333—358;
cf. A., 1930, 713).—The catalysis of tho reaction
2N0+02=2N02 by Si02 and A120 3 gels has been
studied between 13° and 110°. From 30° to 80° the
reaction obeys Arrhenius’ law, but at higher temp,
reaction in the gaseous phase begins to prevail.
Below 30° the catalytic effect is slower owing to a
decrease of the free surface caused by adsorption of
N02 The decrease of the apparent heat of activ-
ation and the variation of the integration const, with
different types of gels are explained by variations

BRITISH CHEMICAL ABSTRACTS.— A.

in the sp. gr. and porosity of the gels. Measurement
of the adsorption isotherms for two samples of Si02
gel indicate the existence of catalytically active
centres. The high val. calc, for the heat of adsorption
of NO is accounted for by the solubility of this gas
in the adsorbed NO2 This furnishes a possiblo
mechanism of tho catalytic reaction. The velocity
coeff. of this reaction is inversely proportional to
the diameter of the catalyst granules, and this relation-
ship should hold theoretically for diameters having
mol. dimensions. 0. J. Walker.

Kinetics of the reaction 2S02+ 02 2503
on platinum. G. B. Taylor and S. Lenher (Z
physikal. Chem., Bodenstein Festband, 1931, 30—
43).— Study of the reaction at 525—700° from both
sides of the equilibrium point shows that the rate of
formation of S03 varies directly with tho distance
from equilibrium and with 1/[S03]-; the rate of tho
reverse reaction varies directly only with the distance
from equilibrium. No single expression could be
obtained by consideration of the process in terms of
simultaneous reactions. The apparent heat of activ-
ation of the formation of S03is 16 kg.-cal., and that
of the dissociation on a Pt surface 40 kg.-cal. The
mechanism of tho reaction probably involves the
combination of SO2mols. on striking 0 2mols. adsorbed
at an active point on the catalyst; the S03 mols.
formed do not evaporate immediately, and therefore
prevent access of other mols. to the active centres.

H. F. Giribe.

Influence of heat on the preparation of nickel
catalystoninfusorial earth. H.I. waterman and
M. J. van Tussenbroek (J.S.C.l., 1931, 50, 227—
228t).—The catalyst obtained by reducing Ni oxide
precipitated on kieselguhr as a support at different
temp, was heated with dil. HC1, which reacts with Ni
with the evolution of H2. The Ni oxide on the
support was reduced successively at 400°, 500°, and
600°. At 400°, after passing H2over it during several
hr., only a small quantity of Ni yielding H2 with
HC1 was formed. The H20 formed during the reduc-
tion apparently originates for the greater part from
the moisture which was driven out. At 500° the
expulsion of 02 from the Ni oxide is much stronger;
but reduction to Ni is not complete, the H2 evolved
scarcely exceeding half the theoretical quantity. At
600° reduction increased greatly, the percentage of
Ni calc, from the evolution of H2 approaching the
theoretical. Also the products from which 02 had
not been completely removed have a good catalytic
effect on the hardening of soya-bean oil. This applies
to the products prepared at 400° and at 500°; those
reduced at 600° had only a very low activity, except
in a single experiment.

Reduction of sodium cyanate. J. Drucker and
F. A. Henglein (Z. physikal. Chem., Bodenstein
Festband, 1931, 437—442).—The rate of decomp, of
NaCNO at 700° is fairly small (about 1% per hr.),
hut in presence of Fe the decomp, is greatly acceler-
ated. Reduction to NaCN by CO is complete at
700°, but at higher temp, decomp, with evolution of
N, takes place. The composition of the gas phase at
500—700° has been determined. The heat effect of
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the reaction is -8-5 kg.-cal., that calc, from the
heats of formation being —10-5 kg.-cal.
H. F. Gillbe.

Binary mixed catalysts containing molybden-
um for the synthesis of ammonia. A. Mittasch
and K. Keunecke (Z. physikal. Chem., Bodenstein
Festband, 1931, 574—582).—Tho activities of binary
catalysts containing Mo and Co, Fe, Cu, Cr, W, and
Mn have been compared. An increase of activity
occurs only when compounds are formed between the
components; thus the activity of a Mo-Cu catalyst
is purely additive. If mixed crystals, but no com-
pounds, are formed, as in tho Mo-W and Mo-Cr
systems, the activity diminishes. Compound form-
ation alono, however, does not necessarily cause an
increase of activity, and in certain cases poisoning
occurs. Sp. chemical factors, which vary consider-
ably from one element to another, are of importance.
Tiie activation heat of the NH3synthesis varies from
about 24 to 38 kg.-cal., according to tho constituents
and percentage composition of the catalyst.

H. F. Gitlbpe.

Intermediate compound formation in the
catalytic synthesis of ammonia. Formation of
a nitride film on tungsten. G. Messner and
W. Frankenbhrger (Z. physikal. Chem., Bodenstein
Festband, 1931, 593—607).—Whereas NH3 and H2
are adsorbed normally on W with formation of a
unimol. layer, the absorption of N2 increases with
rise of temp., and is irreversible, and is shown from
kinetic considerations to be due to compound form-
ation. In the teinp. interval 20—200° the quantity
of H2 adsorbed rapidly by the nitride film is less than
that adsorbed by the pure metal, but slow adsorption
of H2 persists for several hr.; with rise of temp,
further absorption takes place. Hydrogenation there-
fore occurs in tho nitride film. H. F. Gitibe.

Catalytic decomposition of ammonia by iron.
E. Winter (Z. physikal. Chem., 1931, B, 13, 401—
424).—By using a streaming method it has been
shown that the decomp, of NH3 on Fe at 492—670°
follows the equation —dpta,Jdt=Kp%Ilu/p)fi. The
heat of activation is 54 kg.-cal. at 500° and 51 kg.-cal.
at 700°. The relation between the amount of FeN
produced and the NH3 and H2 concentrations lias
also been investigated. The catalysis is explained
by supposing that a chemical equilibrium is set up in
the adsorption film. J. W. Smith.

Determination of the increased activity at the
interface between zinc carbonate and zinc oxide.
G. F. Huttig [with E. Rosenkranz] (Z. physikal.
Chem., Bodenstein Festband, 1931, 591—592).—
Whereas AgNO03 is decomposed only very slowly by
basic ZnC03 and by ZnO, tho activity of mixtures
prepared by heating basic ZnC03 is a max. when
about 50% of the ZnC03 has decomposed, i.e., when
the interface between the ZnCO03 and the ZnO is a

max. H. F. Gitlbe.
Surface reactions of atoms and radicals.
G. I. Lavin and W. F. Jackson (J. Amer. Chem.

Soc., 1931, 53, 3189; cf. this vol., 321).—The oxid-
ation of CO is used as a test for OH, and from the
yield of CO., it is shown that whilst a dehydration
catalyst is efficient, a dehydrogenation catalyst is
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inefficient in causing the H+OH combination. A
method of separating H and OH is indicated.
J. G. A. Griffiths.
Catalytic hydrogenation of carbon suboxide.
K. A. Kobe and L. H. Reyerson (J. Physical Chem.,
1931, 35, 3025—3035).—C30 2, catalytically hydrogen-
ated by passage with 112 over Ni- or Pd-coated Si02
gels, yields C02 and propylene as the two chief pro-
ducts. The principal reactions which occur are C302
+ SHj,—>C3H 6-f-2HaO ; C30 2+ 2H..0—>CH,,(CO,H).,;
CH2(CO02H)2—->AcOH+C02and CH2(C02H)2+«C 30,
-—i»-polymeride. Tho Ni catalyst favours the form-
ation of the polymeride, whilst the Pd catalyst gives
practically no polymeride hut more AcOH. Only
small amounts of saturated hydrocarbons are formed.
C302 is an active poison for tho hydrogenation of
C2H4. An improved apparatus (A., 1922, ii, 641)
gives 60—73% yields of C30a from diacetyltartaric
anhydride. L. S. Theobald.

Catalytic action of an aluminium oxide cata-
lyst. W. D. Bancroft and A. B. George (J.
Physical Chem., 1931, 35, 2943—2949).—Previous
theories concerning the catalytic activity of Al1203
have been investigated by studying tho decomp. of
AcOEtat 450° by A120 3catalysts prepared in different
ways. The increase in the amount of C2l14 obtained
by sintering the catalyst is less than the diifcrenco
which exists in this respect between the dehydrating
and dccarboxylating catalysts. Washed pumice alone
gives largo amounts of C2H4 and little C02, whilst
catalysts prepared by heating A1(N03)3,9H20 favour
the formation of C2H4 when compared with those
obtained by precipitation with ag. NH3. The increase
in C2H4 resulting from sintering is small compared
with the effect, positive or negative, of adsorbed sub-
stances. Taylor’s theory of sp. catalytic activities of
the adsorbed ions explains tho results better than
does Adkins’ theory of mol. porosity.

L. S. Theobald.

Rectifying action and heterogeneous catalysis
with copper-cuprous oxide systems. Wo. Ost-
avald and H. Ekbkino (Kolloid-Z., 1931,57,7—14).—
The relation between rectifying action, photo-electric
effect, and catalysis previously suggested (this vol.,
35) is confirmed by quant, investigations in which
the rectifying action of Cu-Cu20 plates has been
compared with their catalytic effect on the oxidation
of p-phenylenediamine. Plates which form good
“ detectors ” give tho best yields of aniline-black and
quinliydrone. Oxidation and reduction of the plates
produces a parallel effect on both the rectifying action
and the catalytic power. E. S. Hedges.

Catalysts for synthesis of methyl alcohol.
V. N. Ipatiev and B. N. Dolgov.— See B., 1931, 962.

Activity of mixed catalysts. E. Pietsch and
F. Seuferling (Z. Elektrochem., 1931, 37, 655—665).
—The activity of catalysts has beon determined by
measuring the amount of heat received by the catalyst
from the reaction. Examination of the systems
Pb-T1 and Pb-KCI as catalysts for the recombination
of at. H has been directed at the mol. relations of the
components. The activity of mixtures of Pb and T1
is consistently below that in accordance with an
additive law, there being a sharp min. at about 33%
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Pb. In the Pb-KCI system a considerable increase
of activity is caused by the addition of the first 10%
of Pb and a considerable decrease by the first 10%
of KC1. The relation is additive only between 45 and
70 at.-%.. E. S. Hedges.

Determination of the activity of mixed cata-
lysts. E. Pietsch and F. Seuferting (Z. physikal.
Chem., Bodenstein Festband, 1931, 523—532).—By
thermo-electric measurement of the heat developed
in the catalyst the activity of the latter may be deter-
mined. Details are given of the method and of
apparatus suitable for use with various types of
catalyst. H. F. Gillbe.

Decomposition of ethyl and isopropyl alcohols
at surfaces of manganous compounds. A. T.
W illiamson and H. S. Taytor (J. Amer. Chem. Soc.,
1931, 53, 3270—3275).—The reactions of EtOH and
1VIOH at 1 atm. at the surfaces of MnO, Mn>S04,
Mn3(i?()4)2>and Mn2P 20 7 between 330° and 425° are
mainly dehydrations and dehydrogenations. Under
similar conditions, the rate of decomp, of Pr'OH is
much greater than that of EtOH. Dehydration
decreases more than dehydrogenation with increasing
ago of the catalyst, and with EtOH and MnO, the
percentage of dehydrogenation decreases with rise of
temp. The apparent energy of activation is therefore
higher for tho dehydration process. In accordance
with the theory that dohydrogenation occurs at the
positive ions of tho surface and dehydration at the
negative ions, the dehydrogenation/dohydration ratio
decreases with increasing valency of the anion.

J. G. A. Griffiths.

Thermal decomposition of gaseous prop-
aldehyde on the surface of platinum. E. W. R.
Steacie and R. Morton (Canad. J. Res., 1931, 4,
582—590).—The reaction at 820—935° follows tho
unimol. law and occurs catalytically on the Pt surface,
tho main products being, however, different from those
of tho homogeneous reaction. Since the heat of
activation is 96,500 g.-cal., it seems that only adsorbed
mols. react. R. Cutnhilrl.

Autoxidation of benzaldehyde. 1I. Action of
catalysts. E. Raymond (J. Chim. phys., 1931, 28,
421—441).—Since salts of Mn, Co, Ni, Fe, Ag, and Cu
activato the autoxidation of PhCHO in tho dark at
rates which decrease in tho order named, but are
dependent on the nature of the anion, the activities of
solutions of the respective benzoates, prepared both
by double decomp, and from the metal oxide, were
compared by determinations of the vol. of 02 ab-
sorbed. Benzoates’of Mg, Zn, Al, Pb, and Bi were
inactive, those of Ag and Cu slightly active, whilst
Jin, Co, Ni, and Fo gave highly active salts. Cu and
Ag gave different rate of oxidation-time curves,
especially during the period of induction. Primary
oxidation of the aldehyde to Bz021 probably occurs,
followed by oxidation of the catalyst to an unstable
per-salt which itself oxidises the aldehyde more
rapidly than the per-acid. Since the rate of oxidation
is proportional to (mass of catalyst)”, it is probable
that the primary oxidation is due to the formation
of ions in solution, a conclusion confirmed by con-
ductometric measurements. Since the rate of oxid-
ation in light with a catalyst is never the sum of the
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rates observed in the dark with, and in light without, a
catalyst, there is evidence that the cations concerned
may also exercise an antioxygenic effect.
J. Grant.
Thermal dissociation of benzoic acid vapour.
W. Moser (Helv. Chim. Acta, 1931,14, 971—997).—
BzOH, when heated in glass vessels at 400—500°, is
decomposed almost completely into Cdl6and C02at
a rato which increases with rise of temp, and with tho
surface area of tho glass. Small amounts of PhOH
and CO aro also formed. Excess of CO02 slightly
retards tho action. The main reaction is accelerated
by Al slightly, by Zn or Fe greatly, and all threo
catalysts promote side reactions giving rise to Ph2
and H2. Cu or Cd accelerates the main reaction and
suppresses side reactions. Cd increases tho speed
200 times. The reverse change is not analytically
detectablo. F. L. Usher.

Preparation of fluorine by electrolysis. L. 51
Dennis,J. M. Veeder, and E. G. Rochoav (J. Amer.
Chem. Soc., 1931,53, 3263—3269).—A V-shaped cell
of heavy Cu tubing in which foaming is avoided and
no diaphragm is required is described. Difficulties
encountered by other workers are eliminated by
using pure graphite electrodes and specially pure
electrolyte (KF,HF) dried at 130°. F2 is evolved
immediately on passing tho electrolysing current; tho
cell may be used intermittently and has an efficiency
of about 76% at 9-3 amp. J. G. A. Griffiths.

Preparation of hydrogen peroxide and am-
monium persulphate with streaming electro-
lytes. E. H. Riesenfeld and A. Solovian (Z
physikal. Chem., Bodenstein Festband, 1931, 405—
414).—Since during the electrolytic prop, of both
H202 and (NH4)2S20 8 the products undergo partial
dccomp. at the electrodes, the use of a streaming
electrolyte considerably increases the yield. Under
suitable conditions a concentration of 0-58 millimol.
H,02per litre and a yield of 18% have been obtained.
With (NH4)2520 8the yield at first rises with increase
of tho streaming velocity, but later falls; the max.
yield obtained is 71%. If the cathode is placed above
the anode, so that the 02liberated at the latter comes
into contact with the former, and if the electrolyte
passes first over the cathode and then over the anode,
H202 and (NH4)2S20 8 may be simultaneously pre-
pared. " " H. F. Gillbe.

Boron hydrides. XV. Electrolysis of solu-
tions ofboron trihydride in ammonia. A.Stock,
E. Wiberg, H. Martini,and A. Nicklas (Z. physikal.
Chem., Bodenstein Festband, 1931, 93— 100).—Two
principal reactions occur during the electrolysis of a
solution of B2H f)in anhyd. NH3at —75°. In the first
the salt B.,H4,2NH4, which is formed in the solution
and is responsible for the conductivity, decompose into
B2H4(NH22 and H2, and the conductivity simul-
taneously diminishes; this reaction proceeds to
completion. In tho second reaction the B2H, and
NH4resulting from the electrolysis of the intermediate
compound yield H, and amino-substituted B2H 6,
e.g. B2HaNH2. This compound is still feebly acidic,
and its NH4 salt undergoes further electrolysis and
slow and incomplete anamination, with the partial
re-formation of B2H4(NH2)2; alternatively, the B2H4
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group reacts with NH3 to yield B2HG and N2
Anamination of B2H Gto the extent of 2-3 NH2groups
per mol. has been observed. H. E. Gillbe.

Beryllium. 1. Electrolysis in non-aqueous
solvents. Il. Electrolysis of beryllium com-
pounds in organic nitrogen derivatives. H. S.

Booth and G. G. Torrey (J. Physical Chem., 1931,
35, 2465—2477, 2492—2497).—1. Starting with the
purified basic acetate, methods for the prep, of tho
oxide, hydroxide, anhyd. chloride and nitrate, and
acetylacetonate are described. The double K chloride
or sulphate could not be obtained. Solutions of Be
salts in EtOH, CjHjpOH, EtBr, glacial AcOH,
acetylacetone, Me20-BF3, C0C12, PC13, liquid S02
and ScOClo are mainly poor conductors of electricity
and none is a satisfactory source of Be.

1. Solutions of different Be salts in the org. deriv-y/ .

atives of NH3 are either non-conducting or are poor
conductors which yield Be only in small amounts
(especially piperidine and pyrrole). In general, tho
solutions form gelatinous colloidal substances which
make the practical separation of Bo problematical.
L. S. Theobald.
Electrodeposition of silver from sulphate,
nitrate, fluoborate, and fluoride solutions. E. B.
Sanigar.—See B., 1931, 930.

Silver plating solutions.
Promisel.—See B., 1931, 930.

Electro-deposition of copper in the presence
of gelatin. R. Taft and H. E. Messmore (J.
Physical Chem., 1931, 35, 2585—2618; cf. Trans.
Kan. Acad. Sci.,, 1929, 32, 42).—The variations in
form of the cathodic deposit from cells of the typo
Cu|CuSO,,, gelatin|Cu with the concentration and
type of gelatin are recorded. Cathodes of An, Pt,
Ag, and brass have only an initial effect. Tho
increase in wt. of the Cu deposit, determined for
different concentrations of gelatin and CuS04, different
current densities, times, and temp., is best explained
by the assumption that the deposited Cu adsorbs
gelatin on its surface. Measurements of cathodic
polarisation indicate that complex ions are formed
between Cu” and gelatin, but that the electrochemical
process occurring at the cathode is primarily a dis-
charge of Cu”. L. S. Theobald.

Characteristics of working of the lead accu-
mulator. E. Denina and A. Frates—See B,
1931, 981.

Electrolytic manufacture of aluminium, and
aluminium plating. V. 0. Plotnikov, M. M.
Gracjanski, and M. S. Fortunatov.— See B., 1931,
979.

Changes produced on electrodes by electric
sparks. L. Belladen (Gazzetta, 1931, 61, 537—
543).—The changes which occur at the surface of
electrodes by passing a spark obtained by means of
an induction coil and condensers have been studied
using electrodes of Cu, Zn, brass, Cd, Sbh, Bi, Tl, Mg,
Pb and Al, and with turpentine, liquid vaseline,
paraffin, abs. EtOH, and air as dielectrics. W ith the
liquid dielectrics the size and no. of the craters formed
on the electrode surface do not vary with the
nature of the electrode or of the dielectric. In air,
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however, the changes produced depend largely on
the nature of the metallic surface and on the
properties of the oxide film. 0. J. Walker.

Definition and determination of “free cyanide *’
in electroplating solutions. W. Blum.— See B .,
1931, 930.

Electrodeposition of chromium and influence
of the cathode metal. J. W. Cuthbertson.—See
B., 1931, 929.

Electrodeposition of tungsten from aqueous
solutions. C. G. Fink and F. L. Jones—See B,,
1931, 930.

Preparation of pure electrolytic nickel. [111.
C.G.Fink and F. A. Rohrman.—See B., 1931, 930.

Gaseous combustion in electric discharges.
The cathodic combustion of hydrogen-
oxygenmixtures. G.l.FinchandE.A.J. Mahler
(Proc. Roy. Soc., 1931, A, 133,173—178; cf. this vol.,
44).—The study of the cathodic combustion of electro-
lytic gas has been extended to that occurring at
electrodes of Au, Ag, Ta, and W, and to the effect of
such diluents as 02, H,, and H20. Dilution with
H2 even up to 99-5% of H2,results in a rapid increase
of combustion at a non-sputtering cathode, the effect
being much less pronounced at a freely sputtering
cathode. The formation of H202 during tho com-
bustion is favoured by increase of pressure, absence
of sputtered metal particles, and dilution with 112
(for a non-sputtering cathode). The presence of
steam results in an increase in the rate of combustion
at a non-sputtering cathode, but has no effect at a
freely sputtering cathode. Electrolytic gas burns
much more rapidly at a W than at a Ta cathode.
L. L. Bircumshaw.

Condensation of hydrocarbons by electrical
discharge. VIIlI. Condensation as a function
of time and pressure. S. C. Lind and G. R.
Schultze (J. Amer. Chem. Soc., 1931, 53, 3355—
3366; cf. this vol., 60).—W ith const, duration of
discharge (1 hr.), the fraction of Cll4 which reacts
and the % of H2 produced increase rapidly with
decrease of initial pressure. Appreciable quantities
of C2H4 are found only at about 200 mm. With
const, initial pressure of CH4, a steady state of
synthesis and decomp, of hydrocarbons is established
in 20 min., and further action of the discharge increases
the yield of liquid and H2. In the case of CH4 and
C2H4, the ratio of hydrocarbon disappearing to H2
produced is independent of duration of reaction
between 20 and 60 min., and the formulce of the liquid
products are unchanged. Unlike the product from
C,H2 those from CH4 and C2H4 are slowly decom-
posed by further action of the discharge. H2 is
produced during the polymerisation of C2H2and some
hydrogenation occurs. J. G. A. Griffiths.

Formation and decomposition of ammonia
in high-frequency glow discharge. R. Rinkel
(Ann. Physik, 1931, [v], 10, 129—142).—The velocity
of decomp, of NH3in a high-frequency glow discharge
has been determined. With an initial pressure of
3—4 mm. the equilibrium lies at about 98% N2 and
2% H2 Theformation of NH3from mixtures of N2and
H2 of varying composition was studied. The most
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favourable ratio is N2:H2=1 :1. The influence of
different electrode materials and of electrically neutral
metal sheets and gauzes introduced between the
electrodes was also studied. No alteration; in reaction
velocity with wave-length in the range 400— 1700 m.
was found. W. Good.

Reaction of previously illuminated chlorine
with hydrogen. W. Jost and H. Schweitzer (Z.
physikal. Chem., 1931, B, 13, 373—378).—Reaction
still occurs 10_t sec. after illumination has ceased,
but this is approx. the limit. The concentration of
Cl atoms decreases more rapidly than calculation
predicts owing to turbulence in the apparatus increas-
ing the number of collisions with the walls.

N. H. Hartshorne.

Photosensitised decomposition of ozone by
bromine. J. W. T. Spinks (Nature, 1931, 128,
548).—The Br-03 photo-reaction has a high
quantum efficiency. In general, there is no after-
effect, and no appreciable change in transmission of
365 or 546 mg takes place on insolation, indicating
the absence of absorption of an intermediate com-
pound on surface walls. The quantum efficiencies
at 546 and 365 mg are practically equal and the same
efficiency is obtained for mixtures of 0-3—3-3% Br
and 0-5—4% 03. The rate of reaction is directly
proportional to the intensity. An oxide of Br is con-
sidered to be the “ carrier ” in both the thermal and
photo-reactions. L. S. Theobald.

Photochemical conversion of carbonic acid.
G. Kogel (Z. wiss. Phot., 1931, 30, 196—201).—
Theoretical. The synthesis of CH20 is represented
as a keto-enol change, activated by chlorophyll as
light absorbent (cf. B., 1919, 738a).

J. Lewkowitscii.

Kinetics and photochemistry of carbonyl
bromide. H. J. Schumacher and P. Bergmann
(Z. physikal. Chem., 1931, B, 13, 269—284; cf. A,
1928, 1200).—Kc for the reaction COBr,, — CO+Br2
is 1-77 X 104 at 20°, 1-50 X 10"4 at 50°, and 1-21 X1CH
at 100°, whence the heat of formation at const, vol.
of COBr2 is 1035+100 g.-cal. per mol. within this
temp, range. In visible and long-wave ultra-violet
light atoms and activated mols. of Br take no measur-
able part in the reaction between 10° and 73°, nor do
they affect the formation of C02 when 02is present
between 20° and 250°. The absorption of light by
COBr, begins at 3200 AV increases rapidly, and then
remains const, to 2100 A. In this range the photo-
chemical decomp, of COBr2requires 1 quantum per
mol. Gaseous impurities which do not absorb the
light have no influence on the velocity of the decomp.,
the temp, coeff. of which is TO per 10° between 10°
and 40°. Alternative mechanisms suggested are (i)
COBr2+£?=COBr+Br', then COBr=CO+Br; (ii)
COBr2+i/=CO+Br+Br'. N. H. Hartshorne.

Formation of hydrazine during electrical and
photochemical decomposition of ammonia. A.
Koenig and T. Brings (Z. physikal. Chem., Boden-
stein Festband, 1931, 541—552).—Since N2H4 is
formed during the decomp, of NH3 both photo-
chemically and under the influence of the glow dis-
charge, it is probable that NH2and/or NH are formed
as intermediate products. At about —80° the form-
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ation of N2H 4preponderates over that of N2, although
the yield, referred to the electrical energy used, is
less than with the streaming gas at room temp.
H. F. Gillbe.
Photochemical reduction of ferric iron in tri-
iodide solution. S. F. Ravitz and R. G. Dickin-
son (J. Amer. Chem. Soc., 1931, 53, 3381— 3384; cf.
this vol., 30S).—1 and Fe" in approx. equiv. propor-
tions are at first formed more rapidly in light of
a>5000 A. than in the dark in fresh solutions at 0°
containing appropriate concentrations of I, I', and
Fe™. The light accelerates the reduction of Fe™
by I'. J. G. A. Griffiths.

Desensitisation of photolysis of uranyl form-
ate. C.Oueltet (llclv. Chim. Acta, 1931,14, 936—
966).—Photolysis of HCO2H in the presence of U002
is markedly retarded by CI', I', Fe”, K2Cr,07, AgN03
NaNOa, KCN, HgS04, or quinol. Tho effect is
relatively greatest at low concentrations of the
desensitising substance or of the photolyte. Tho
velocity (a) of the reaction in tho presence of a desensi-
tiser (D) is related to that (v0) in its absence as
expressed by the formula i>=ao0/(ct+[3[Z)]). Baur’s
formula (A., 1929, 892) for the relation between a
stationary state and intensity of illumination is con-
firmed by a study of the reversible photolysis of KI
in the presence of U02S04. F. L. Usher.

Highly disperse [photographic] emulsions.
Luppo-Cramer (Z. wiss. Phot., 1931, 30, 201—207;
cf. Phot. Korr., 1931, 67, 1).—The sensitising pro-
perties of Na2S03, NaHS03, NaNOa, erythrosin, and
pinaclirome on an unripened “ grainless” AgBr
emulsion are compared. The changes on ripening,
with and without the addition of 3% Agl, are studied.

J. Lewkowitsch.

Photodichroism and photoanisotropy. X.
Photographic experiments with polarised light.
Il. F.WeigertandF. Stiebel (Z.wiss. Phot., 1931,
30,177—195; ef. following abstract).—Primary Ag is
proved experimentally to act as sensitiser for the
production of photodichroism; the proportion of
primary Ag so available is estimated. Cr03treatment
reverses the sign of the photodichroism. Fe2(C204)3
only develops extra-micellar Ag; developer containing
Na2s03 (e.g.. p-phenylenediamine) lays bare and
develops intramicellar Ag as well, allowing its pro-
perties to be differentiated. Polarised light can even
induce weak dichroism within the micelle.

J. Lewkowitsch.

Photodichroism and photoanisotropy. VIII.
F. WeigertandF. Stieber (Z. physikal. Chem., 1931,
B, 13, 285—298).—The anomalous additive di-
chroism produced by the simultaneous action of two
beams of polarised light of different colours has been
more completely studied (cf. A., 1930, 1238). The
anomalies are especially marked when red light is one
of the components. Experiments in which the one
beam is polarised and the other is not show that red
and blue polarised light are mainly concerned with the
anisotropic “ form factor ” and with the * activation
factor ” of the latent image respectively.

. H. Hartshorne.

Intensifying action of hydrogen peroxide and
organic peroxides on the latent photographic
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image. C. E. Barnes, W. R. W hitehorne, and
W. A. LawraNoe (J PhySical Chem., 1931, 35,
2637—2649).—Timo-gamma curves indicate that

latent image intensification by 11202 depends largely
on the developer used. H202 produces an increase
in speed with all developers except “ glycine ”;
pyrogallol and metol show the highest degree of
intensification, hut the time-gamma curves reveal a
wide difference in their action. m-Chlorobenzoyl
peroxide is the only one of the org. peroxides investig-
ated which shows true intensification. The effect of
treatment with H20 before development is discussed.
L. S. Theobald.
Instability of silver halides, and photographic
processes in the silver halide plate; light-
sensitivity and development. K. Fredenhagen
and (Frau) M. Wellmann (Z. physikal. Chem.,
Bodenstein Festband, 1931, 135—144).—The partial
pressure of Ag over solid AgCl, AgBr, and Agl at room
temp., calc, from existing v.-p. measurements, is
considerably greater than tho saturation v. p. of
Ag. The gas phase in contact with a photographic
plate is therefore supersaturated with respect to Ag,
and many aspects of tho behaviour of a plate on
exposure and development arc explained as due to
removal of this supersaturation. H. E. Gillbe.

Elimination of ammonia from amino-acids
and other substances by the light of the quartz
lamp. F. Lieben and E. Urban (Biochem. Z.,
1931, 239, 250—256; cf. this vol., 607).—The elimin-
ation of NII3 from the a-NIlI2group of NH2-acids
(NHyCH2CO02tl, alanine, aspartic acid, cystine, argin-
ine, lysine, tyrosine, tryptophan, histidine, antliranilic
acid) and from guanine, guanidine, and benzidine by
light from the qlartz-Hg lamp has been measured.
The acids exhibit great differences in regard to the
amount of NII3 lost; histidine, then cystine, loses
most. No relation exists between the amount of NH3
eliminated and the accompanying total docomp.
(measured colorimetrically) of histidine, tyrosine, and
tryptophan. The action proceeds more rapidly in
acid than in neutral or alkaline medium. No NH3is
eliminated from guanidine, but the NHZ2groups in
guanine, anthranilic acid, and benzidine aro affected
by the light to much the same extent as is that of a
straight chain. The s-NH2-group in lysine is probably
also attacked. " W. McCartney.

Photochemical decomposition of amines and
the photochemical interaction of amines and
ethylene. H. J. Emetéus and H. S. Taylor (J.
Amer. Chem. Soc.. 1931,53, 3370—3377; cf. this vol.,
442).—N112Me and NH2Et at 125—260° in the full
radiation of the quartz-Hg vapour lamp slowly decom-
pose into H2, CH4, C2H g, N2j and a non-volatile liquid
containing N. In the presence of 02 a relatively
rapid reaction occurs. Tho photo-decomp, of the
amines induces the polymerisation of C2H4, especially
at the higher temp. The velocity of reaction is
independent of the pressure of C2H4 between 2 and
25 cm. and of the pressure of the amines when the
absorption of light is complete. Preliminary experi-
ments indicate that C2H Gprobably inhibits the photo -
decomp, of NH3and amines, but some polymerisation
of CH g occurs. J. G. A. Griffiths.
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Photo-reaction between bromine and ci/clo-
hexane. W. Jost (Z. physikal. Chem., Bodenstein
Festband, 1931, 291—297).—Contrary to Rideal’s
report, no appreciable reaction takes place between
Br and cycZohexano in the dark. Both the band and
continuous regions of the Br absorption spectrum are
photocatalytically active, and produce the same type
of reaction. The velocity coeff., (d log [Br2)/</l, is
approx. proportional to the square root of the cijclo-
hexane concentration. In presence of H2the velocity
is unchanged; 02 produces a marked decrease, and
tho gradual increase of tho coeff. during the reaction
indicates that 02disappears as tho reaction proceeds.
The quantum vyield at 73—100° is of the order of
12 to 40. Tho temp, coeff. of the reaction is about
2 per 30°, and the quantum .yield at room temp, is thus
about 2. The mechanism is discussed.

H. F. Gillbpe.

Quantum vyield of 0-5 in photochemical re-
actions. F. Weigert and F. Pruckner (Z. physi-
kal. Chem., Bodenstein Festband, 1931, 775—784).—
Tho yield of tho photochemical conversion of o-nitro-
benzaldehyde, at concentrations of 0-02—8% in
COMe2, into o-nitrosohenzoic acid is 0-5 and is inde-
pendent of wave-length between 3130 arid 4360 A.
even when, as at 3130 A., the solvent absorbs the
greater part of the radiation. In presence of more
than one absorbing substance, therefore, a photo-
chemical Beer’s law cannot be said to exist. This
apparent anomaly is explicable on the assumption
that the COMe2acts as a sensitiser in the same manner
as does Cl at high concentrations on tho decomp, of
03. At concentrations below 0-5% tho yield at 3130
and 3660 A. falls, the min. val. being about 0-35, owing
to a breakdown of Beer’s law. H. F. Gitlbe.

Effect of sea-water irradiated with wultra-
violet light on the velocity of alcoholic ferment-
ation of dextrose solutions. L. Sanzo and F.
Pirrone.—See this vol., 1333.

Photochemical synthesis of carbohydrates.
G. Emschwiiter (Bull. Soc. chim., 1931, [iv], 49,
1167—1187).—A lecture.

Action of light on catalytic oxidation by com-
plex metallic salts. Y. Shibata and S. Goda (Bull.
Chem. Soc. Japan, 1931, 6. 217—220).—The rate
of oxidation of d-catechin in presence of racemio
[Co en2NH3CIIBr2 is smaller in green light than in
red or white light. The absorption spectrum of
tho complex salt exhibits bands at 5000 and 3640 A.,
but both these wave-lengths are transmitted by the
green screen used. It thus appears that excited
H20 mols. are more effective than excited mols. of
the complex salt; this view is confirmed by the low
reaction velocity in light which has passed through
an aq. CuS04 screen. It is suggested that ordinary
H20 mols. are activated, possibly by dissociation,
by the complex salt. H. E. Gillbe.

Decomposition of benzophenone diazide under
the influence of A'-rays. G.Cronheim,S. Gqtzky,
and P. Gunther (Z. physikal. Chem., Bodenstein
Festband, 1931, 7S5—791).—X-Rays of wave-length
0-60—1-54 A. cause rapid decomp, of benzophenone
diazide, and evolution of N2; tho compound at first
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fluoresces and finally becomes red. In this wave-
length region the quantity of energy transferred to
the secondary electrons per mol. of N2 evolved is
25 kg.-cal., and is independent of the wave-length.
The results confirm Glockler’s theory (A., 1928, 970)
of the chemical activity of X-rays. H. F. Gitlbe.

Temperature coefficient of the synthesis of
hydrogen bromide by a-particles. S.C.Lind and
E. F. Ogg (Z. physikal. Chem., Bodenstein Festband,
1931, 801—800).—The combination of H2 and Br
under the influence of a-particles is not a chain
reaction at temp, up to 300°. The reaction velocity
appears to be a function of the square root of tho
radiation intensity, and propagation of tho reaction
is therefore probably due to Br atoms; since, how-
ever, the photochemical reaction does not proceed
at room temp., the atoms produced by tho action
of a-particles are more reactive than are those pro-
duced photochemically. At 40° the thermal rate
is negligible, and the rate under a-particlo bombard-
ment, i.e., the ratio of the no. of mols. of HBr formed
to the no. of ion-pairs produced, is 0-54. The thermal
rate is appreciable at 100° and is about 1/6 of the
total rate. The a-particle rate rises to a max. val.
of 1-51 at 192° and approaches zero at 265°; at
higher temp, negative vals. may be obtained. Tho
rate of HBr (liquid) decomp, under bombardment
at room temp, is about 2-8, and this effect preponder-
ates at higher temp.; the inhibitive influence of
HBr is then negligibly small. For the interval
40—192° the temp, coeff. of the total reaction is
about 1-1 per 10° and at higher temp, it approaches
that of the thermal reaction, viz., 2—2-3.

H. F. Gillbe.

Photographic action of a-rays. J. Eggert and
F. Luft (Z. physikal. Chem., Bodenstein Festband,
1931, 745—754).—Tho blackening of a photographic
plate by a-rays is directly proportional to the con-
centration of the emulsion. The range of action
within tho emulsion is about 25—30p.. Each nucleus
with which a particle collides becomes capable of
development. The sensitivity of the plate towards
a-rays does not vary appreciably with temp.

H. F. Gitlbe.

Photographic action of cathode rays. A.
Becker and E. Kipfhan (Ann. Physik, 1931, [v],
10, 15—51).—The effect has been investigated on
3 different AgBr emulsions for electron velocities
15— 100 lev. The validity of the reciprocal law is
confirmed. Almost to the appearance of solarisation
tho relationship between the blackening, S, and the
electron quantity, Q, can be represented by S—C log
(a-Q+1) where a and G are consts. The initial
photographic sensitivity of all the films used is pro-
portional, between 15 and 100 kv., to the electron
energy falling on them. Vals. of the photochemical
yield are given. W. Good.

Action of radon on unsaturated hydrocarbons.
G. B. Heisig (J. Amer. Chem. Soc., 1931, 53, 3245—
3263).—Under the action of a-rays from radon, the
number of mols. of hydrocarbon reacting per ion
pair (MIN ratio) is for allene 10-0, allylene 8-3,
CMe-CMe 5-8, p-butene 3-8, and isoprene 12-7, decreas-
ing to 10 during the reaction. Liquid products
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together with Ha and CH, are obtained, but in the
case of the first two, the liquids are transformed into
solids. The results indicate that the M/N ratios
are additive and constitutive. The M/N ratio
varies inversely as the ratio A(H2+CH 4)/-A(hydro-
carbon). ' J. G: A. Griffiths.

Action of atomic on molecular hydrogen.
Iv. Il. Geib and P. Harteck (Z. physikal. Chem.,
Bodenstein Festband, 1931, 849—862).—-The reaction
between 1l atoms and para-H2 has been studied,
by means of a special apparatus, at 0-5 mm. and
10—100°. The reaction mechanism is the same as
that found by Farkas (this vol., 174) for the thermal
reaction, viz., para-H2+H=H +ortho-H2 The heat
of activation is 7250+250 g.-cal. The extent of de-
comp. of para-H2may be employed to detect H atoms
at low concentrations, such as are produced, eg.,
in NH3, HBr, or H2 by irradiation with the Zn
arc. In addition, tho mean life of tho H atoms may
be estimated. Thus in NH3the mean life is 7x Iff4
sec., and recombination by triple impact is therefore
improbable. H. F. Gillvbe.

Atomic hydrogen occluded in iron nitride.
S. Satoii (Nature, 1931, 128, 457).—At. H has been
observed in Fe nitride prepared by heating Fe in
gaseous NIL, (cf. this vol., 53). L. S. Theobald.

Reaction between sodium vapour and oxygen.
Ill. Autoxidation. F. Haber and H. Sachsse
(Z. physikal. Chem., Bodenstein Festband, 1931,
831—S4S).—The reaction between dil. Na vapour
and 0, at relatively high partial pressure, in presence
of an inert gas, takes place in the gas phase, and
consists primarily in the addition of 02 mols. to
Na atoms; subsequently further Na atoms react
with the Na0O2 formed. H. F. Gillbe.

Complex potassium, ammonium, and sodium
silver thiosulphates. I. Ammonium silver
thiosulphate. G. Spactjand|l. G. Murgulescu (Z
anorg. Chem., 1931, 199, 273—282).—Potentiometric
measurements with 0-01—6M solutions show that
when Xg25203 and (NH4)2S203 react 4 complexes

are obtained, viz., (NH4),[Ag4(S.,03)3],H 30,
(NH4)[Ag(S20 3)], (NH44Ag2(S263)3],HD, ' and
(NH4)5AQg(S203)3. Details are given of the prep, of

these compounds. Il. F. Gillbe.

Formation of copper peroxides in non-aqueous
media. |. S. Tetetov and A. D. Veleschinietz
(Ukrain. Chem. J., 1931, 6, [Sci.], 53—60).—A ppt.
containing CuO, and CuO in various proportions is
obtained by the addition of an Et20 extract of H202
to a MeOH solution of Cu(N03)2. The proportion of
Cu02 in the ppt. increases with the relative H202
concentration of the solution. H202 is decomposed
by the ppt., which also decomposes on consequent
diminution in H202 concentration, and Cu again
passes into solution. The stability of the ppt. is not
affected by the presence of HaO. Cu compounds
catalysing the dccomp. of H,02form Cu02as an inter-
mediate product. R. Truszkowski.

Chemical reactions in crystals. 1l. Gupric
sulphate. V. Kohischutter and H. Nitschmann
(Z. physikal. Chem., Bodenstein Festband, 1931, 494—
509).—X-Ray, microscopic, and chemical study of
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the decomp. of CuS04,5H20 shows the process to be
extremely complex. The hydrates with 5, 4, and 3
H20, and the arihyd. salt, possess very different
lattice structures. The monohydrate, when prepared
in vac. at 20—40°, is completely amorphous, but it
becomes crystalline on warming. The product of
dehydration of the pentahydrate to approx. 2H20 in
vac. at 20° consists of amorphous monohydrate and
pentahydrate, and only on heating at 100° is the
trihydrate formed. At 50° in air, the decomp. of
CuS04,5H20 commences at minute white points and
greenish-blue surface streaks; the former consist of
monohydrate and the latter of triliydrate. The
.streaks are parallel with the ¢ axes of the crystals,
i.e., with the direction of the smallest lattice const.
Similarly, crystals of [Cu(NH3)4][S04(H20)], after
being heated at 90—93°, become divided into a scries
of plates by fissures perpendicular to the longest axis.
The significance of these and other observations is
discussed in detail. H. F. Gitlbe.

Silver ferrites. 1l. Structure of yellow hydr-
oxide obtained by hydrolysis of a hot ferric
chloride solution. A.Krahse and W. Buczkovski
(Z. anorg. Chem., 1931, 200, 144—152; cf. this vol.,
695).—The yellow hydroxide obtained by hydrolysis
of ag. FeCl3 at 120—160° is ferrous acid (y-FeOOH),
for the H which it contains is replaceable by Ag.
Owing to the position of its isoelectric point, it may
contain basic chloride. At 160° the hydrolysis also
yields a-Fe20 3. It. Cuthill.

Behaviour of gold and its alloys with silver
and copper towards nitric and sulphuric acids.
G. Tammann and E. Brauns (Z. anorg. Chem., 1931,
200, 209—231).—An is practically unattacked by
H2S04 at temp, up to 200°; at 300° the quantity of
Au dissolved is appreciable unless the acid has pre-
viously been boiled. Whereas HNO, of d 1-3 is inert
at 20—100°, HNO3 of d 1-5 dissolves appreciable
quantities of Au at 20°, but the acid rapidly loses its
activity. Au-Ag alloys containing 0-75 and 0-55 mol.
Au are scarcely attacked by boiled H2S04 at 100°.
H2S504 at 150° and HNO3 (d 1-3) at 100° do not
attack Au-Ag alloys containing more than 0-50 mol.
Au, but with a lower Au content, even 0-49 mol., the
action is marked; the same obtains with HNO3 at
90° for Au-Cu alloys. After removal of the surface
Ag, further atoms move from the interior of the
alloy to the surface and are then dissolved; the
quantity of metal dissolved is proportional to the
quantity of Ag in the alloy. H. F. Gillbpe.

Preparation of phosphorescent substances.
IV. Cas, SrS, and BaS. N.F. Znirov (J. Appl.
Chem., Russia, 1930, 3, 1007—1021).—SrS is best for
investigating secondary solvents, the theory of which
is developed. |If tungstates are used the ignition
temp, is lowered to 900—1000°. CaW 04 shifts the
spectrum to the violet and Srw 04 to the red. MgO
is the only satisfactory secondary solvent. CdS gives
highly coloured luminophores of poor quality.

Chemical Abstracts.

Stability of barium sulphate at high temper-
atures. E. G.Mateen and B. kirian (Proc. Indiana
Acad. Sci., 1929, 36, 155—156).—BaS04 is stable at
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temp, obtainable with ordinary laboratory burners;
small losses occur at higher temp.
Chemical Abstracts.

Aluminium oxide as basis of luminescent
systems : Al20 3Pt and AL,03Mn phosphors.
E. Tiede and"R. Piwonka (Ber., 1931, 64, [B],
2252—2258).—A120 3 prepared at 900° is hygroscopic
and incapable of yielding luminescent preps., for which
only the a-form is suitable. Pure NIl4alum is heated
at 900° then pressed into rods, and heated in Si02
boats at 1200—1300° until the corundum lattice is
well developed. Portions which have been in contact
with the boats are rejected. Before ignition the alum
is mixed with the sulphates, nitrates, chlorides, etc.
of Fe, Pd, Os, Rh, Ru, Ir, Au, Co, Ni, Ag, Bi, Cu,
Cd, Ti, Cr,Jin, W, Pt, U. Onlythose preps, activated
with Pt or Jin are true phosphors in Lenard’s sense.
Al120 3 containing Ti, Rh, or Cr must be classified
separately. The luminescent behaviour of tho phos-
phors is described in detail, lib can be present in
much higher concentration than Pt. It appears that
in the true phosphors, AI203-Pt and Al203Mn, tho
active metal or .metallic oxide is to be regarded as
attached to the corundum lattice as a lattice-foreign
component with consequent distortion of both com-
ponents. It appears essential that tho smallest at.
distances of the active elements, e.g., Pt (2-76 A.) or
Jin (2-58 A)), must be smaller than the smallest at.
distances of the metal in the basic material, e.g., Al
(2-86 A.). H. Wren.

Reaction between thallic chloride and potass-
ium thiocyanate. 1. K.7aimni (J.C.S., 1931,2433—
2435).—The reaction of TIC13with KCNS in ag. solu-
tion can be represented by the equation 3T1CU+
4KCNS + 4H20 = 3TICNS + 4KCl1+ HCN + 5HC1 +
H2504. Evidently, T1(CNS)3is unstable, and H2S04
is formed through the oxidising power of TI"" ions.

E. S. Hedges.

Residual silica from the attack of leucite with
acids. G. A. Branc (Atti R. Accad. Lincei, 1931,
[vi], 13, 327—330).—If a warm aq. solution of a
mineral acid is circulated through a granular layer of
leucite crystals the liquid at first becomes turbid and
then clear. The resulting layer of Si02 hydrogel is
able to remove Si02from certain colloidal suspensions
passed through it. It loses this property after wash-
ing with distilled H20, but its activity can he restored
by addition of electrolytes. The phenomenon is not
purely one of flocculation of the dispersed Si02, since
addition of electrolyte alone to the stable colloidal
Si02 suspension does not bring about coagulation.
The granules of the Si02hydrogel are able to adsorb
an amount of electrolyte sufficient to discharge the
ultramicrons of the disperse phase which are brought
in contact with the solid phase. 0. J. Walker.

Preparation of pure cerium. M. Birty and
E. Trombe (Compt, rend., 1931, 193, 421—423).—A
70% yield of Ce is obtained by electrolysis for 1| hr.
at 850° of 25 g. of CeClI3, 16 g. of KC1, and 25 g. of
CaF2 at 10 amp. and 12 volts in a small quartz
crucible at the bottom of a larger C crucible (anode),
with a revolving axial Mo cathode, the top of which
is protected in a quartz tube. The only impurity
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was 0-0S% Si; Brinell hardness 42-5 (250 kg.), d (in
CC14) 6-75, m. p. (at 0-005 mm. pressure) 815+5°.
J. Grant.
Lead halogenocarbonates. D. Tschaydarov
(Z. anorg. Chem., 1931, 200, 200—208; of. A., 1930,
164).—Tho substanco formed by interaction of ag.
Na2C03 with ag. PbBr2 or aq. PbCIl2 is not a pure
compound, but a mixture in varying proportions of
PbCO03, Pb2(0H)2C03, Pb(OH)Br or Pb(OH)CI, and
Pb2Br2C03"or Pb2CI2C03. Pure Ph2Br2C03 has been
prepared. It. Cuthill.

Action of oxidising agents on hydrazine sul-
phate. A. Purgotti (Ann. ist. super, agrar. Portici,
1929, [iii], 3, 47—54).—In alkaline solution : 3N>H4+

4KMn04= 4MnOa+ 4KOIlI+4H20+3N2; m acid
solution NH3 is also formed. With Fe"‘ salts:
S5N2H4+4Fe203=8Fe0+4NH3+3N2+4H 20 ; with

Pb62in acid or alkaline solution: 2Pb02+ N 2H 4=
2H,0+N,+2Pb0. With AgNO03 in alkaline solu-
tion: 2Ag20+N 2H4=4Ag+N2+2H20. K4Fc(CN)G
in alkaline solution affords N2and HaO but not NHS
Cr may be determined by oxidation with Na202 to
chromate, which is decomposed by N2H4 in presence
of H2S04, tho vol. of No liberated being measured.
Chemical Abstracts.
Action of nitric acid on phosphorous acid.
B. Biaser and I. Matei (Ber.,, 1931, 64, [B], 2286—
2259).—HNO3 freo from oxides of N has no action
on H®O03. In 55% acid containing oxides of N,
H3 03 is completely oxidised in 15 min. at 100°;
under similar conditions with 44%, 31%, and 17%
HNO034%, 93%, and 100% ofthe H3P 03isunchanged.
Tho existence of two forms of 113 03is suggested.
H. Wren.
Trithiazyl trichloride, (NSC1)3. A. Meuivsen
(Ber., 1931, 64, [B], 2311—2315).—Analyses and
determination of mol. wt. in freezing CG4 Gshow that
the product obtained by tho action of Cl2 on N4S4in
CHCIg or CCl4 is trithiazyl trichloride for which the

constitution ~ <€ gQ .jA>SCl is suggested; by analogy

the compound N4S4Br4 is considered to be (NSBr)3.
It is violently decomposed by alkali, more quietly
by dil. acids. When dry it remains unchanged for
a few days but is best preserved under CCl4.
H. Wren.

[Tetrathioltetrazole,] (HSN)4. A. Meuivsen
[in part with H. Horcn] (Ber., 1931, 64, [B,] 2301—
2311; cf. A, 1929, 1252).—The compound

N <SH >N (loc. cit) is reduced by Na and

EtOH to Na,S and (NH4)2; NHJSH is not isolable
as an intermediate product. It is hydrolysed by
alkali hydroxide to NHS and Na2203 with small
amounts of Na2S03and Na2s. With AgNO03in MoCN
and COMez2 it affords the compound (HSN)4,2AgNO03,
decomposing in tho course of a few In-, immediately
on contact with moisture. With NHX in liquid
NH3it affords the substance IvSN,NH2K, immediately
decomposed by moist, air; it is freely sol. in lig. NH3
if an excess of (HSN)4is present but so much NH2X
is invariably present in equilibrium that addition of
Pbl2 ppts. a mixture of Pb(SN)2,NH3 with PbNH
and" PbN,PbI,NH3. Direct action of solutions of

BRITISH CHEJnCAL ABSTRACTS.— A.

Pbl2or Pb(OAc)2on (HSN)4in liquid N I13never yields
tho compound Pb(SN)2,NH3 of Ruff and Geisel (A.,
1904, ii, 396) whilst under the conditions used by the
authors the action of Pbl2 on N4S4 in liquid NH3
leads to tho substance, PbN25,N4S4,3NH3. When
treated with MgEtBr in Et20-C G1 G N4S4 yields the

compound SEt<~>SH, b. p. 39—41°/0-2 mm.

Repetition of the work of Lengfcld and Sticglitz on
tho action of NHZEt on S2CI2 confirms tho isolation
of the substance (EtNS)4; since it evolves N2quantit-
atively as NHZ2Et when hydrolysed with alcoholio

alkalithe constitutionNEt<[g_q)j/~|]> N E tisassigned

to it. H. Wren.
Oxalatoarsenious acid and its salts. I. T.P.
Barat (Z.anorg. Chem., 1931, 200, 232—234).—Study
of the system As203H2C204H 20 at 30° and of solu-
tions of tho two acids in a varioty of solvents failed
to indicate tho existence of a solid complex acid. In
aq. solution, however, tho solubility of each acid is
depressed by the presence of tho other.
H. F. Gillbe.
Effect of some ions on the transformation of
orange antimony trisulphide to the black form.
L. Lehrman (J. Physical Chem., 1931, 35, 2763—
2765).—lons accelerate tho change in the order
S">SH20>N03>GT>S04">Ac0' and IF>H 20>
Na’>NHA The change to tho black form is gradual,
a scries of colours being displayed. A-rise intemp, also
accelerates tho transformation. L. S. Theobald.

Internally complex salts of bismuth and of
ter- and quinque-valent antimony and arsenic.
A. Rosenheim [with I. Baruttschisky, W. Bul-
grin, W. Plato, and G. Ebert] (Z. anorg. Chem.,
1931, 200, 173—199).—Salts of bismuth have been
propared as follows. Tartrates: [Bi(C4H 40 GQ]JOH ,H 10,

NH4[Bi(C4H 20 G], CH sN[Bi(04H 20G],
CsH GN[Bi(C4H 20 G],7H20. Saccharate :
K[Bi,(CG 190 1G]." Citrates :

Na[BiOH (CéH 50 7)],3H20, K[BiOH (CGH 50 7)].
Glycollates: [BL(C2H303)3(0H)0gN03,2H20,
[Bi(C2H303)2]0H ,H 20, [Bi(C2H 30 3)2]2S04.

3 - Nilropyrocatecholoxides: NH4[Bi(CG1302N02)27,
K[Bi(CeH30 2N 022. The following salts of Sbm have
been obtained. Glycollates : K[Sb(CH»0-CO0,)0],

Na[Sb(CH20C 022, NH4Sb(CH20"C022],H20,
CoH GN[Sh(CfLO0-C02)2],0*5H00. Pyrocatecholoxidesi

NH4[Sb(CeH40,L], K[Sh(CG40,,)0],I-5H20,

C5H GN[Sb(CeH 40 2)2],“ "
C5H GN[Sb(CGH40 2)2],CAH4(0H)2 Homocatecholoxide:
NH4[Sb(Me-CGH4302)2],0-5H20. Dipyrocatecholphenyl-
stibinic acid, H2[SbOPh(C@402)2],4H20, and its
pyridine salt, (CsHeN)2[SbOPh(CeH402)2], are de-
scribed. The following salts of AsI’ have been
prepared. Pyrocatecholoxides: CG140./.As’0H,
N H4[As(CtH 400)0], K[As(CeH 40,,).],

K [As(C6H40.,):,];CGH 4(0H )2,4HoC),
Na[As(CGH402)2],CGH 4(0H)2,6H20,
Ba[As(CG1402)2],,5H20, and corresponding pyridin-
ium, quinolinium, and anilinium salts, all without

HoO of crystallisation. Homocatecholoxides:
K[As(CGH 0 1Ate)2], NH4[As(CGH 30 2Me)2]. Pyro-
galloloxide : OH-As(CGH30 2-0H). R Cuthirr.
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Distribution [and isolation] of protoactinium
in the industrial treatment of the mineral from
the Belgian Congo. F.Reymond (J. Chim. phys.,
1931, 28, 409—410).—Pitchblende containing 75%
U30s was digested with HXS,Q4, and the residual Si02
heated 3 hr. with warm HF (1 : 3) containing a little
Ta205. The dry extract was fused with BaS04,
KHS04, and HTa03, the sol. sulphates were removed
by hydrolysis, the BaS04 (and Ra) by dil. HF, and Po
by calcination. Comparative activity measurements
of the resulting Ta205 showed that 4—6% of tho
proto-Ac was present in the residues, 85% being
removed with the U in the preliminary digestion with
H2504. This was recovered by adsorption on a gol
of HTa03. Failure to confirm tho results of Hahn and
Meitner (A., 1921, ii, 150) is attributed to differences
in tho initial treatment of tho mineral. J. Grant.

Sulphurous acid and its salts. I1X. Action of
sulphurous acid on sulphides of iron, zinc, and
manganese. F. Foerster and J. Janitzki (Z.
anorg. Chem., 1931, 200, 2375 ; cf. A., 1929,159).—
When S02is passed into aqg. suspensions of MnS, FeS,
or ZnS the action of the H2S03 on the sulphide varies
with tho solubility of the latter in H20, since this
determines the concentration ratios of tho ions SH',
SO03H', and H*. The most sol. sulphide, MnS, gives
almost entirely thiosulphate and free S, whereas the
most insol. sulphide, ZnS, gives mainly pentathionate
and tetrathionate. With FeS at first thiosulphate, S,
and trithionato are formed, but on further action the
thiosulphate formation decreases and higher poly-
thionates are formed. At first tho primary inter-
mediate product SO reacts as follows: S0+2HS03
— > H2+S30G, butthis givesplaceto S0+2HS203
— X H20-j-S500'. The higher is [H‘] the smaller
is the concentration of thiosulphate necessary for tho
commencement of pentatliionate formation.

0. J. Walker.
Alleged selenium trioxide of Worsley and
Baker. G.B.L.Smith and C. L. Meiiltretter (J

Amer. Chem. Soc., 1931, 53, 3562—3563; cf. A., 1930,
48).—ScO, contaminated with chlorides and HaO is
precipitated by the action of 03 on solutions of Se in
SeOCI2 J. G. A. Griffiths.

Molybdenum octacyanides. G. A. Barbieri
(Atti R. Accad. Lincei, 1931, [vi], 13, 375—377).—
Tho brick-red molybdenum cyanide obtained by the
action of warm HNO03 on K4Mo(CN)82H20 (cf. A.,
1928, 160) is not H[M002(CN)2,2H20], but contains
the ion [M0o”~NJg]"" and consists of 3 mols. of molybdic
acid and 1 mol. of H4Mo(CN)8. It can also be ob-
tained by treating K4aMo(CN)82H20 with a molybdate
in acid solution. 0.J. Walker.

Volatilisation of polonium and of a deposit of
thorium in acurrentofgas. M. Lecoin (J. Chim.
phys., 1931, 28, 411—420).—An electrolytic deposit
of Po on Ni was heated in a quartz tube (0-2 cm.
diameter) at 750— 1000° for 30 sec. in a current of gas,
which was then scrubbed with N-HC1. The phos-
phorescence of the tube was photographed, and the Po
in solution and dissolved from the walls of the tube
(m HC1 containing 0-01% IIF) was determined from
tho ionisation activity of a drop of known wt. Vola-
tile Po compounds are produced in A .(especially if
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impure) and in CO+CO.,, but not in N2or in H,,. A
high yield of Th-C" is obtained in 02 (but none in
02-free N2) from a mixture of Th-B, Th-O, and
Tli-C"; complete separation of this mixture, although
difficult, appears to bo possible. J. Grant.

Rhenium tetrachloride and the rhenichlorides.
Il. V. A. Briscoe, P. L. Rorinson, and E. M. Stod-
dart (J.C.S., 1931,2263—2268).—ReCl4is the primary
product of heating Re in Cl2. No cvidonce has been
obtained of the existence of the reported ReCloand
ReClj. K2RcClgcan be made by synthesis; it gives
ppts. with solutions containing tho ions Ag’, Hg', TI',
but not with solutions containing the ions Pb", Cu",
Ba”, Co", Ni", Mil", Mg*, Ee", Fe', Zn", Li', and
Hg". E. S. Hedges.

Monothioper-rhenic acid. W. Feit (Z. aiiorg.
Chem., 1931, 199, 262—270).—By passing H2S into
a conc. solution of a per-rhenate, tho monothioper-
rhenato is produced quantitatively; tho end-point
may bo estimated approx. by titration with agq.
TAINO3. The solution is not very stable, but if poly-
thioper-rhenates are removed by addition of TINO3
a greenish-yellow solution of tho pure compound is
obtained. With AgNO03 Ag2S is precipitated; Pb
yields a red ppt. which rapidly turns black and Hg a
ppt. whichis at first yellow and finally white. The free
acid decomposes slowly after liberation in dil. solution
yielding Re2S7. The K salt is very sol. in H20 and
EtOH; tho jRb and Cs salts are less sol., and the pure
Na salt has been prepared only in solution. The NH4
and TI salts are described. Tho stability of HReO4
is considerably reduced by introduction of 1 atom of
S, and tho solubility relationships of the salts, all of
which are anhyd., are markedly altered.

H. F. Gilipe.

Crystalline ferric oxide tetrahydrate. P. A.
Thiessen and R. K oppen (Z. anorg. Chem., 1931,200,
18—22; cf. A., 1930, 559).—Tho conditions for
obtaining well-defined cryst. hydrates of Fe203 are

discussed. By slow hydrolysis of a boiling dil. solu-
tion of Fe(OEt)3in abs. EtOH cryst. Fe203,4H20 has
been obtained. The lattice is probably cubic,
d 3 0—3-1. 0.J. Walker.
Metallic carbonyls. IX. Reactions of iron

tetracarbonyl. W. Hieber and H. Vetter (Ber,
1931, 64, [B], 2340—2346; cf. A., 1930, 1008).—
Fe(CO)4is converted by EtOH into Fe(CO)5and the
substance 2Fe(CO)3,EtOH, which appears to be dissoci-
ated in freezing H20 into Fc(CO0)3 (or its hydrate) and
Fc(C0)3,EtOH. Higher alcohols, glycol, etc. appear
to yield similar products, but their isolation is com-
plicated by their instability towards heat and the
difficult volatility of the reactant. Steam condensed
on Ee(CO0)4 causes volatilisation of Fe(CO)s and form-
ation of a red solution probably containing small
amounts of Fe(CO)3 hydrate. MeCN and Ee(C0)4
afford Fe(CO)5 and 2Fe(CO)3,MeCN, but the change is
not accompanied by marked evolution of CO. De-
comp. of the tricarbonyl derivatives by acids occurs
essentially according to the schemes, 2Fe(CO)3-f
2H+-fFe4++2CO-f-H2+Fe(CO)4 (polymerised) and
4Ec(CO)3+ 2H +==Fe++-HFe(CO)4]3+ H 2, which are
seldom ideally fulfilled. Reactions depend greatly on
the nature, temp., and concentration of acid and are
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complicated by disproportionations, 3Fe(CO)3=

Fe(CO)5+ 2Fe(CO), or 2Fe(C0)3+ 2H+= Fe+++

Fe(CO)5+ CO+H2. H. Wren.
Complex ruthenium compounds. It. Charon-

NAT (Ann. Chim., 1931, [x], 16, 5—121).—The solu-
tion obtained by the action of HC1 on Ru04 contains
principally RuCl4, but after boiling with EtOH the
compound RuCI3HCI,2H20, which exists in two
isomeric forms, one red and the other green, separates,
both forms yielding RuC13 when heated. By inter-
action of the red compound with NH2Me,HCI the
compound [Ru(H20)2CL]J(H'NH2Me) (red) may bo
obtained. Pyridinium chlororuthenile,

(CsH 5N H)3RuC13,H20 (red), has been prepared in tho
same way as the N ft, salt (cf. A., 1925, ii, 586). Tho
only satisfactory method of preparing K2RuC15 is to
heat KZRuUu(H2)C150r K2RuCIG This compound takes
up Cl2~with formation of K2RuCIG whereas with Br
progressive substitution of Cl and finally destruction
of the mol. occur. The following complex compounds
of Ru chlorides with othylenediamine and pyridine
have been prepared : [Ru(H20)CI7]H4en., (red),
[Ru(OH)CI7]H4,en2 (brown),

[RuCs5H #NC15]H2,(C5H 5N )2 (brown), [Ru(C5H 5N)2CI4],
and [Ru(C5H5N)2C141H(C5H &N) (yellow), and also the
compound [Ru(NO)CI5|H2en (red). R. Cuthilnr.

Reaction between alkali phosphates and
chloroplatinic acid in ammoniacal solution.
B. E. Dixon (J.C.S., 1931, 2306—2313).— By reaction
of Na2H P04 with (NI114)2PtCIGin presence of excess
of ag."NH3, using very dil. reagents at room temp.,
the compound H2P04[Pt(NH3)4CI(NH2)]JOH is ob-
tained in a pure state. The action of H3P 04 gives
the compound [Pt(NH3)4CI(NH2)](H2P 04)2, evidence
of tho basicities of tho two salts and of the nature
of the phosphate radicals being obtained by titrations,
using methyl-orange and plicnolphthalein in presence
of CaCl2. The former compound furnishes a concrete
example of the type of intermediate basic salt assumed
in the formation and hydrolysis of the ehloroamido-
tetrammine series. The behaviour of Pt dissolved
from Pt apparatus during the course of silicate
analyses is discussed with special reference to its
co-precipitation with MgNH4P04. In the accurate
analysis of high Fe- and Cr-bearing silicate rocks
arid minerals it is advisable to separate the Pt at an
early stage. E. S. Hedges.

Sensitivity of chemical precipitation reactions.
I. M. Kolthoff (Z. anal. Chem., 1931, 86, 34—
40).—A discussion of the relations between solubility,
particle size, turbidity, and the sensitivity of nephelo-
metric tests. ' E. S. Hedges.

Nephelometric titrations. V. Effectofshak-
ing and cooling the analytical systems. C. R.
Johnson (J. Physical Chem., 1931, 35, 2581—2584;
cf. this vol., 1141).—The effect of shaking and cooling
on typical systems used in at. wt. determinations is
to leave an excess of chloride in the supernatant
liquid, yielding a low val. for the calc. at. wt.

L. S. Theobald.

Determinations with the centrifuge and factors
affectingthem. H.S.Greene (J. Amer. Chem. Soc.,
1931, 53, 3275—3284; cf. A., 1922, ii, 309).— Under
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const, conditions of rate and duration of centrifuging,
temp, and rate of precipitation, concentration of
solutions, timo of keeping before centrifuging, and
nature of precipitant, tho relation between wt. and
vol. of BaS04 is reproducible to within 1% for ap-
propriate quantities. A similar degree of accuracy
is approached in determining S in steel, CaC204,
AI(OH)3, Ni dimethylglyoxime, and nitron nitrate,
provided the boro of the capillary is varied between
1-1 mm. for dense crystalline ppts. and 10 mm. for
gelatinousppts. J. G. A. Griffiths.

Systematic analysis of the anions. A. B.
Dusohak and M. C. Sneed (J. Chem. Educ., 1931,
8, 1177—1186). Chemical Abstracts.

Absorption and separation of hydrogen by
means of silver permanganate solutions. F.
Hein and W. Danier (Cliem. Fabr., 1931, 381—
383).—The absorbent consists of 300 c.c. of saturated
KMnO4solution to which are added 40-6 g. of AgN03
and 20 g. of silvered Si02 gel. Absorption of H2is
complete within 6—10 min., but CH4 and C2H Gare
not appreciably absorbed in 90 min. Excellent
results are obtained for the analysis of coal gas if
CO and unsaturated hydrocarbons are removed
before determination of the H2 A special typo of
pipette and a mechanical shaking device are described.

H. F. Gillbe.

Micro-acidimetric studies. [Ill. Micro-titra-
tion of strong acids. J. Mika (Z. anal. Chem.,
1931, 86, 54—61).—The errors involved are dis-
cussed and a procedure is recommended.

E. S. Hedges.

Oxidation-reduction indicators of the triaryl-
methane group. J. Knop (Z. anal. Chem., 1931,
85, 253—275).—The following 12 indicators of this
group give satisfactory reversible colour changes
in oxidation-reduction titrations and may be used
for KMnO04 titrations without making allowance
for the quantity of indicator used : acronol brilliant-
blue, cyariin B, cyanol fast-green 2G, erioglaucin A,
erio-green B, patent-blue A, setocyanin C, setoglaucin
O, setopalin conc., xylene-blue AS, xylene-blue VS
and xylene-cyanol FE. For the titration of Fe with
KMnO04 after reduction with SnCl2in HC1 setoglaucin
isrecommended; MnS04should be added and Ni and
Co do not interfere. The colour change with all
the above indicators takes place within the oxidation-
reduction potential range of +0-71 to 0-81 volt, i.e.,
very close to the equivalence point of the Fe"-KMn04
titration, the potential of which is 0-73 volt.

A. R. Powell.

Determination of water content by distillation
with liquids less volatile than water. 1. Tetra-
chloroethane. H. Lundin (Chem.-Ztg.. 1931, 55,
762—763).—An apparatus and procedure for the
determination of small or large amounts of H2 in
various materials by distilling with C2H2Cl4 are
described. Experiments with yeast gave results
which were independent of the distillation time,
provided this exceeded 25 min. E. S. Hedges.

Conductometric studies. l. Influence of
small amounts of carbonic acid on the conducto-
metric titration of acids and 'alkalis and its
elimination. W. Poethke (Z. anal. Chem., 1931,
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86, 45—54).—In the conductometric titration of
strong acids with a strong base a small amount of
carbonate in the base may generally be neglected,
but when a strong base is titrated with a strong acid
in an open vessel the' C02 taken up from the air
produces a measurable error. The smallest amount
of CO02 affects the titration of a strong base with a
weak acid or a weak base with a strong acid. A
procedure for determining the true end-point by
taking a large no. of readings in its neighbourhood
and extrapolating is described; this is more con-
venient than attempting the complete exclusion
of C02 E. S. Hedges.

Volumetric determination of water. J. Lind-
ner (Z. anal. Chorn., 1931, 86, 141—153).—Improve-
ments in apparatus and manipulation for the deter-
mination of H2 by decomp, of C*HAPOCL (A,
1925, ii, 901) are described. The modified procedure,
applied to the determination of H in an org. substance,
gives a mean error of only 0 05% on a 1 mg. sample.

E. S. Hedges.
determinations by Gasparini’s
method. IV. K. Heller [Wlth E. Franke and
G. Peucker] (Z. anal. Chem., 1931, 86, 25—29;
cf. A., 1929, 528, 1158).—Gasparini’s method (A,
1907, ii, 650) is not recommended for org. halogen
compounds which sublime or are decomposed with
difficulty by electrolysis. After electrolytic oxidation
of the org. substance in H2S04HNO3 mixture, Cl
can be determined gravimetrically. Illari’s method
(A., 1930, 101) is inaccurate. E. S. Hedges.

Determination of chlorides with the highest

Halogen

accuracy. A.B.Keys (J.C.S., 1931,2440—2447).—
The method recommended is essentially a small-
vol. Volhard titration, using only 1—2% excess

of AgNO03, all operations being carried out in a single
vessel. Only 1—2 c.c. of solution are required and
the abs. sensitivity is of the order of 0-001 mg. CI.
A scheme for routine chloride determinations is
given. E. S. Hedges.

Determination of traces of chloride in brom -
ides. |. E. Or1ov.— See B., 1931, 971.

Determination of traces of bromide in concen-
trated chloride solutions by a single titration.
M. Bobtelsky and P. Rosovskaja-Rossienskaja
(Z. anorg. Chem., 1931, 199, 283—288).—The method
is based on oxidation of the mixture by H2Cr04H 2S04
at room temp, and under specified conditions, whereby
Br alone is evolved. MgCl2 behaves anomalously
and if it is present the total halogen evolved is deter-
mined and the amount of Cl, which is proportional to
the MgCl2 concentration, is subtracted; Mn should
be absent. HC1 and FcCl13 are not decomposed at
concentrations below 4N. In presence of Ca an
excess of K2504 must be added. H. F. Gillbe.

Determination of small amounts of bromide

in chloride. B. S. Evans.—See B., 1931, 1009.
Separation and detection of halogen ions
involving the wuse of chloramine-T. E. M.

Gerstenzang (J. Chem. Educ., 1931, 8, 1187— 1189).
Chemical Abstracts.

Determination of fluorine as calcium fluoride

by the method of Berzelius. M. Karasifnski
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(Bull. Acad. Polonaise, 1931, A, 143—147).—Berze-
lius’ method has been modified by discontinuing the
use of AcOH in the analysis since CaFz2is fairly soluble
in AcOH. CaF2 is precipitated alone with CaC'03
and residuesin the filtrate are worked up. Thegelatin-
ous ppt. of CaF2is changed by roasting into a cryst.
form which facilitates filtration. The cryst. CaF2is
less sol. in H20. The modified method is more
accurate than the old method. W. R. Angus.

Determination of oxygen by the polarographic
method. J. Heyrovsky (Arh Hemiju, 1931, 5,
162—173).—The content of electro-reducible sub-
stances in solutions can be determined from the cur-
rent-voltago curves obtained in electrolysis with a
dropping Hg cathode and a large Hg anode. When
solutions exposed to air are examined, the curves
exhibit two summits, corresponding with reduction
of 02first to H202and then to 1120. The method is
applicable to the determination of peroxides and
atm. 02, in the absence of ions of noble metals, which
should previously be removed by alkali hydroxides.

R. Truszkowski.

Determination of oxidising agents by the aid
of the residual current. G. Tammann and H.
Thiete (Pfliiger’s Archiv, 1931, 226, 694—696;
Chem. Zentr., 1931, i, 2785).—0 2can be detected, and
H20 2 determined approx., by measurement of the
residual current, using a Pt wire anode and platinised
Pt foil cathode, and stirring in a closed glass vessel.
Blood shaken with 02 gives a max. residual current
of 0-002 milliamp.; in venous blood it is less than
0-0001 milliamp. A. A. Eldridge.

Determination of thiocyanate using the step-
photometer. C. Urbacii (Biochem. Z., 1931, 237,
189—198).—FeClg-HNOg reagent is added to the
suitably-diluted iluid, and the extinction eoeff. is
determined and compared -with standard extinction
coeff.-concentration curves. F. O. Howitt.

Determination of nitrogen. W. Shimidzu (J.
Imp. Fisheries Inst. Japan, 1931, 26, 35—39).—NH3
is distilled over with steam and the residual liquid
removed by passing steanl in the reverse direction.

Chemical Abstracts.

Determination of nitrates by the brucine
method. A. Byciciiyn (Chem. Listy, 1931, 25,
302—303).— 1 c.c. of 2% brucine in CHC13and 21 c.c.
of conc. H2S04 are added to 10 c.c. of the H,0, and
HNO3is determined by comparison of the coloration
produced with a standard. R. Truszkowski.

Determination of nitrates by Grandval and
Lajoux' method. B. A. Skopintzev (Z. anal.
Chem., 1931, 85, 244—252: cf. A., 1885, 1093).—

The colorimetric determination of K03 with phenol-
disulphonie acid gives good results only when the
solution contains less than the equiv. of 0-5 c.c. of
0-1A7-free alkali or alkali carbonate. NH4salts should
be destroyed In- adding the equiv. NaOH prior to
evaporation. Contamination with S02 from the
burner gases leads to loss of N 03 during evaporation.
The amount of K2504 in each test should not exceed

80 mg. A. R. Powell.
Determination of nitrate by electrolytic re-
duction. L. SzEBELLfibY and B. M. Scharnt (Z.
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anal. Chem., 1931, 86, 127—134).—N 03 can be deter-
mined by electrolytic reduction at a Cu or Ni cathode
in presence of H3B 03, followed by direct titration of
the NH3. Some improvements in manipulation are
described. The fact that Ni cathodes in addition to
Cu cause quant, reduction to NH3 indicates that the
process is not a catalytic effect of the Cu" ion.
E. S. Hedges.
Reduction of phosphomolybdic acid by methyl-
p-aminophenol and its use in the determination
of phosphorus. S.L.Liebofe (J. Lab. Clin. Med.,
1931, 16, 495—499).—The reducing agent is satis-
factory, and is stable in presence of Na2S03.
Chemical "Abstracts.

Determination of phosphoric acid by
the filtration method. H. T. Bucherer and
F.W. Meier (Z.anal. Chem., 1931, 85, 331—344).

—Precipitation of H3P04 as Pb3(P04)2 or as
(NH4)3P 04,12M003 is untrustworthy for its gravi-
metric determination. A hydroxyquinoline molybdate
method which is capable of very high accuracy is

described. This method is also applicable to the
determination of citric acid or citrate-sol. P206 in
fertilisers. J. W. Smith.

Determination of small quantities of phos-
phate. S.G.Crarke.— See B., 1931, 928.

Micro-analytical determination of phosphoric
acid by the molybdate method. H. Thurnwald
and A. A. Bexedetti-Pichler (Z. anal. Chem., 1931,
86, 41—45).—The phosphomolybdate ppt. is dis-
solved in aq. NH3, MgCl2is added to the boiling solu-
tion, and the ppt. is weighed as MgNH4P 04,6H20.
The greatest deviation from the theoretical val. was
0-07%. E. S. Hedges.

Use ofiodide catalystin the titration of arseni-
ous acid and permanganate. R. Lang (Z
anal. Chem., 1931, 85, 176—180).—For a smooth
functioning of the K1 catalyst in titrations of As203
with KMnO4the solution should be at least 0-5A with
respect to H' and at least 0-1A with respect to CI'".
Increase of cither concentration separately has no
effect, but increase of both simultaneously above the
equiv. of 1-3A-fiCl retards the reaction. HCN and
HgCl2act as catalyst poisons and the presence of F',
P03, and WO03" which form complexes with Mn"*
interferes with the reaction by retarding the rate of
reduction of Mn"™\ A. R. Powell.

Determination of silicon in ferrosilicon. W.
Hartmann.—See B., 1931, 976.

Decomposition flask for the determination of
carbon by the wet method. H. Enger (Z. anal.
Chem., 1931, 85, 242—243).—The flask has a wide
neck through which is passed a H20-cooled condenser
extending just below the bottom of the neck; the
condenser carries a removable glass apparatus through
which air is passed into the flask through a tube pass-
ing down the centre of the condenser and reaching to
the bottom of the flask. The air is freed from C02
by passage through 50% IvOH solution contained in
the inner tube of the apparatus above the condenser.
All joints are ground glass. A. R. Powell.

Determination of carbon monoxide. H. A. J.
Pieters (Z. anal. Chem., 1931, 85, 50— 60).—In ad-
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mixture with air CO may be determined by measuring
the decrease in vol. when the gases are bubbled
through a 10% suspension of 120 Bin oleum (25% S03).
If CH4o0r H2is present the oleum should contain only
10% S03and 15—20 min. are necessary for removal of
CO. Traces of CO in air may be determined colori-
metrically by a method based on the green colour
produced in the above reaction using oleum with
25% S03. In gases free from 02 CO may be deter-
mined by adding an excess of H2and passing the mix-
ture at 250° over asbestos impregnated with reduced
Ni, whereby CO is reduced to CH4with a reduction in
vol. equal to 3times the vol. of the CO; the method is
applicable to the determination of CO in water-gas and
in coal gas after the C02, 02 and unsaturated hydro-
carbons have been removed in the usual way. A
modificationof Nicloux’blood method is also described.

A. R. Powell.
Determination of carbon monoxide in ad-
mixture with air. H. A. J. Pieters (Z. anal.

Chem., 1931, 85, 113—117).—CO is completely
oxidised to C02at room temp, by Ag20 saturated with
C02and by Mn02prepared by reducing a solution of
NH4Mn04 with MeOH and drying tho ppt. at 120°.
The MnO2can also be prepared by reducing HMn04
with H2C204 or MnS04. CO is also quantitatively
oxidised to C02at 150° by CuO deposited on quartz.
A. R. Powell.
Helium. X. Determination of traces of rad-
ium. F.Paneth and W.K oeck (Z.physikal. Chem.,
Bodonstein Festband, 1931, 145—161).—Tho method
described permits tho determination of quantities of
Ra-Em of the order of 1043 Curio with an error of
about 20%; it is applicable to a few g. of mineral or
ferrous meteorite, and in combination with the method
described previously for the determination of the He
content of tho latter may be employed to calculate the
age of the meteorite. The basis of the determination is
the differential measurement of the charge in two ionis-
ation chambers, one of which contains the emanation.
H. F. Gitlope.
Determination of potassium together with
sodium and magnesium. V. K. Fedorenko
(Ukrain. Chem. J., 1931, 6, [Sci.], 105—116).—Tho
material is ignited to remove NH4 salts, if present;
the residue is dissolved in 25% H2504 at 100° (5 c.c.
per g. of substance), and digested 1-5— 2 hr., in order
to expel HC1, when excess of 4% Ba(OH)2 is added
(100 c.c. per 5 c.c. of acid+5 c.c. per 0-1 g. of sub-
stance). The solution is boiled for 15 min., C02is
passed for 5— 10 min., and the filtrate and washings
are evaporated to a small vol. Tho solution is titrated
on the water-bath with 0-1A-H2504 with Me-red
indicator, acid being added as the red coloration fades,
until a dry, red residue remains. This is extracted
with H20, and the solution is filtered, the residue
being washed free from S04". The filtrate, containing
I, Na, and Mg sulphates, is ovaporated to dryness, and
the residue is dried to const, wt. and dissolved in 300
c.c. of H2D. S04" is determined in one 100-c.c.
portion and Mg as pyrophosphate in another. The
wt. of residue less the calc. val. gives the sum of Iv and
Na sulphates, from the S03 content of which the pro-
portion of K to Na is calc. An accuracy of 3% is
obtained. R. Truszkowski.
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Determination of potassium and nitrite in very
dilute solution. R. A. llerzner (Biochem. Z,
1931, 237, 129-—132).—The coloration produced by
sulphanilic acid and a-naphthylamine in AcOH solu-
tion in presence of nitrite is applied to the determin-
ation of nitrite directly and to that of K following
precipitation as K Na cobaltinitrite.

F. 0. Howitt.

Colorimetric micro-determination of potass-
ium. J. Fischer (Biochem. Z., 1931, 238, 148—
161).—The K in 1 c.c. of neutral or slightly acid
solution is precipitated with 1 c.c. of freshly prepared
10% solution of purified stable Na3Co(N02)G After
keeping for 5 hr. in the cold the ppt. is washed freo
from nitrite with 96% EtOH and dissolved in hot
HoO. The nitrite content (and hence also tho K con-
tent) of the solution is then determined colorimctric-
ally with the help of Riegler’s reagent (A., 1897, ii,
464). From 0001 to 1-0 mg. of K can thus bo
determined (error £+3%). Salts of NH4, Rb, Cs,
Ba, Ag, Pb, and Hgl and also largo amounts of
H3PO,i interfere with the precipitation. If NH.t salts
are present the solution is boiled with dil. NaOH and
then neutralised with dil. H2S04.

W. McCartney.

Volumetric method of determining sodium.
J. T.Dobbins and R. M. Byrd (J. Amer. Chem. Soc.,
1931, 53, 3285—3291).—20—25 mg. of Na in 2—3
c.c. of HoO are precipitated as Na Zn uranyl acetate
by adding 20—30 c.c. of reagent (S5 g. of uranyl
acetate in 50 c.c. of AcOH-f400 c.c. H20 mixed with
200 g. of Zn(OAc)2-in 25 c.c. of AcOTi-f-250 c.c. of
HoO). The liquid is keptin ice for 1 hr. and the ppt.
is then dissolved in 100 c.c. of H20 and titrated with
NaOH, the end-point being determined at the b. p.
by means of phenolphthalein. The results agree
with the equation NazZn(UO2)3(0OAc)9-)-10NaOH=
9NaOAc+ NaU20 7-f-ZnU04+5H 20.

J. G. A. Griffiths.

Determination of cesium and rubidium,
especially in mineral waters. L. Fresenius (Z.
anal. Chem., 1931, 86, 1S2—190).—Details are given
of a spectral method and a gravimetric method for
determining small quantities of Cs and Rb in presence
of complex mixtures of other salts. E. S. Hedges.

Accurate titration. Il. W.Ponndorf (Z.anal.
Chem., 1931, 85, 1—44; cf. this vol., 1022).—Details
are given of methods for the standardisation, with an
error of 0-01—0-02%, of AgNO03 solutions with NacCl,
of K'I solutions with AgNO03, and of NaoSoOj solutions
with K1, I, or K2Cr20 7; possible sources of error and
methods for avoiding these are also discussed. O0-1A
solutions of Na25203 which has been twice recryst.
from H,0 containing a small quantity of NaOH
undergo a slow decrease in titre which is linearly
proportional to their age when stored in amber bottles
in the dark. A. R.

Determination of silver in colloids and organic
compounds. V. R. Chertok (Farm. Zhur., 1929,
507—509).—Korndérfer’s method (Apoth.-Ztg., 1914,
29, 901) is one of the simplest giving accurate results.
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Soc. Chim. biol., 1931, 13, S31—834; cf. A., 1930,
1011).—A colorimetric method based on the produc-
tion of a green colour when CaK2Ni(N02)Gis treated
with an ag. solution of antipyrine is described.
C. C. N. Vass.
Determination of calcium as oxalate. L.
Velluz and R. Deschaseaux (BU“ Soc. Chim. biol.,
1931, 13, 797—S0S)—Tho precipitated oxalate is
washed firstwith an EtOH -Et20 mixture, finally with
Et20, dried, suspended in 5% H2504, and treated with
cold 0-066A-KMnO4, tho oxcess being determined
iodometrically after 5 min. This procedure allows
the determination of 04—0-5 mg. of Ca with an error
less than 3% or, in the presenco of Mg, less than 5%.
C. C. N. Vass.
Determination of calcium with picrolonic acid.
R. Dvorzak and W. REicn-RoimwiG (Z. anal. Chem.,
1931,86,98—113).—Camay be determined very accur-
ately as picrolonato, tho ppt. Ca(C10H 706N4)2,8H 20
containing only 5-64% Ca and crystallising readily.
The procedure is suitable for micro-determinations,
giving an error of only 0-01 mg. with 2 mg. of Ca. A
quant, separation from Mg can be effected, provided
that tho ratio Ca : Mg does not exceed 1:10. The
method is particularly suitable for determining tho
hardness of potable and industrial waters.
E. S. Hedges.
Nephelometric determination of calcium. A.l.
Polinkovski (Trans. State Inst. Test. Building Mat.,
1929, No. 27, 11—26).—CaC204 is unsuitable for
nephelometry; NH3, NH4salts, excess of precipitant,
and manner of introduction and mixing greatly affect
the character of the ppt. Chemical Abstracts.

Determination of strontium in minerals and
rocks. W.Nornr (Z. anorg. Chem., 1931,199, 193—
208).—Various methods of determination of Sr, and
especially of tho separation from Ca, are reviewed.
The usual method, of precipitation with Ca as oxalate
and separation by EtOH and Et20, yields low results
in presence of much Ca; e.g., with a Sr:Ca ratio of
1:100 only about 60% of the Sr is recovered. Tho
results arc considerably improved if completely anlxyd.
EtOH and Et20 are used, but the HNO3 separation
of Rawson is preferable. Sr may be precipitated
quantitatively with PbCr04 from neutral solution,
but separation of Sr and Ca cannot be effected by
this method since the ppt. is insufficiently stable in

slightly acid solution. H. F. Gitibe.
"Oxinate” precipitations. [I. Magnesium

Precipitation ; titration of residue. F. L.Hahn

(Z. anal. Chem., 1931, 86, 153—157; cf. A., 1927,

637).—In presence of NH4Cl, aq. NH3, and COMe2,
Mg is precipitated by 8-hydroxyquinoline. The excess
of 8-hydroxyquinoline is determined by adding
standard KBr03KBr mixture and titrating back
with K1 and Na25203. Mg combines with 2 mols. of
8-hydroxyquinoline. E. S. Hedges.

Determination of magnesium as pyrophos-
phate. V. Njegovan, and V. Marjaxovio (Arh.
Hemiju, 1931, 5, 243—252).—The solution contain-
ing 0-2—0-3 mg. MgO is evaporated to dryness, 5 c.c.
of conc. H2X04 are added, and the vessel is heated
at 100° to eliminate HC1 and H2C20 4, if presont. On
cooling, 15—20 c.c. of saturated aq. Na2H P04 are
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added, and a few drops of phenolphthalein. A mix-
ture of equal vols. of 25% NH4N 03 and cone. NH3
solutions is added to alkalinity, when 150—200 c.c. of
H20 are added, and the solution is maintained for
1 hr. at 100°. On cooling, the ppt. is washed with
2-5% aq. NH3 and ignited to const, wt. The mean
error is 3—4%. " R. Truszkowski.

Potentiometric titration of zinc chloride solu-
tions. M. Prytz (Z. anorg. Chem., 1931, 200,
133—143).—From the potentiometric titration of aq.
ZnClo with NaOH by means of a Pt electrode at 25°
the val. 1-53 X10~10 has been obtained for the equili-
brium const, of the reaction Zn"+H 20=ZnOH"'-{-H"'
in terms of activities, the value in terms of concen-
trations being 1-08 X 10~9. The solubility product of
Zn(OH)2is calc, to be 6-28 X 10*18in terms of activities,
and 1-29X10-47 in terms of concentrations. The
point of inflexion on the titration curve occurs before
2 equivs. of NaOH have been added.

R. Cuthtll.

Determination of zinc as oxide, silicate, ferrite,
sulphate, and sulphide. 1l. V. Tafe1r and G.
Sitte (Z. angew. Chem., 1931,44,792—793).—Nissen-
son’s method for the determination of Zn yields good
results with pure Zn ferrite, but will not effect a quant,
separation of Zn0,Fe203and ZnS, as part of the latter
dissolves also. The NaOH method previously de-
scribed (A., 1930, 1545) is not entirely satisfactory for
Zn residues, especially if org. materials are present,
and has therefore been modified. Tho residue is
mixed with NaOH and covered with EtOH in a cru-
cible. By careful heating frothing can be avoided, and
after being heated at 300° the melt may be .analysed
for Zn and Fo in tho usual way. Il. F. Gillbe.

Micro-determination of zinc. M. Mousseron
and (Mme.) M. Mousseron (Bull. Soc. Chim. biol.,
1931, 13, 821—S30).—Zn is precipitated at 50° in
presence of KNO3 with an excess of K4Fe(CN)6 as
K2ZnFe(CN)6,Zn2=e(CN)Gwhich when boiled with aq.
NH3 yields NH4ACN which is titrated with AgNO03
solution. Details are given which enable this tech-
nique to be employed in presence of Si, Co, Cu, Fe,
Mn, and Al. * C. C. N. Vass.

Potentiometric titration of zinc with potassium
ferrocyanide. E.Brennecke (Z.anal. Chem., 1931,
86, 175—182).—Potentiometric titration of Zn with
K3e(CN)Gat 70° gives results which are uniformly
low by 0-98%. The error is reduced to —0-73% by
adding most of the reagent in the cold and finishing
the titration at 65—75°. Titration of K4Fe(CN)6
with Zn salts gives an error of only —0-46%.

E. S. Hedges.

Solid electrodes in electrometric analysis with
precipitation reactions. J. A. Atanasiu and
A. J. Velculesco (Z. anal. Chem., 1931, 85, 120—
138).—The value of two solid electrodes instead of the
usual Pt-ATHgCI2 system for electrometric analysis
has been studied in cases involving titrations with
K4Fe(CN)Gand with AgN03. The combinations Pt-
Ni and Pt-SiC give very sharp potential changes at
the end-point of all titrations with K4Fe(CN)G whetlier
in neutral or feebly acid solutions. Pt-platinised Pt,
Pt-graphite, and Pt-Ta are suitable for titrations of
Zn, Cd, Pb, Cu, Ce, Th, La, Ni, and Co, but not of Ag,
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with K4rFe(CN)G For titrations of halogen or SCN
ions with AgNOa only the systems Pt—Ni, Pt-SiC,
and Pt-graphite give accurate results.
A. R. Powell.
Quantitative separation of lead and iron.
H. Funk and O. von Zur-Muhten (Z. anal. Chem,,
1931, 85, 435—438).—The Pb is precipitated as
PbCr04 from the hot solution in presence of AcOH,
and the Fe determined in the filtrate. R. Cuthinr.

Analysis of lead ores containing barium.
L. Guze1j— See B., 1931, 97S.

Qualitative analysis of small amounts of
cations. A. Scheinkmann (Z. anal. Chem., 1931,
85, 344—346).—The washed group | ppt. is treated
with NH40Ac to remove Pb, and after dissolving the
AgCl in aqg. NH3, NH40Ac is again poured through
the filter-paper to dissolve the HgCINH«. NHA40Ac
can also be used to dissolve the HgCINH2and Pb(OH),
in group Ila. Forthe detection of Sb and Sn in group
lib, after dissolving the sulphides of these metals in
HC1, a little KMnO04 is added. Decolorisation shows
the presence of ShCI3 or SnCl2. These are oxidised
completely and then starch and aq. K1 added. SbCI5
is then reduced with liberation of I, but not SnCl4
Sn in presence of Sb can be confirmed by adding a
little Fe powder, warming, filtering, and adding a drop
of Hg2(N03)2 and excess of NH40Ac, when the grey
ppt. is formed without the white ppt. normally ob-
tained with Sb present. J. W. Smith.

Separation and determination of copper and
zinc. H. Brintzinger (Z. anal. Chem., 1931, 86,
157—159).—Cu is determined by the K1 and Na25203
method. The filtrate from the Cul is treated with
NH3and AcOH and Zn is precipitated as ZnNH4P 04.
The procedure is suitable for the analysis of Cu-Zn
alloys. These are preferably dissolved in AcOH or
H2504 twith the addition of H202, which can be
removed by boiling before adding KI. Dissolution
in HNO03is not recommended. E. S. Hedges.

Determination of metals in solution by means
of their spark spectra. F. Twyman and C. S.
Hitchen (Proc. Roy. Soc., 1931, A, 133, 72—92).—
Details of the sparking vessel, the spectrographs, and
the photometric apparatus are given. Experiments
were carried out with chlorides of Cu, Zn, Bi, Pb, Ni,
and Co in HC1 solution, over a concentration range of
0-01—1-00%. The results are given in the form of
curves connecting lengths of spectral lines with per-
centages of metals. It is claimed that the method
offers as many advantages for the analysis of solutions
of metals for minor constituents as those realised in
the spectrographic analysis of alloys, and that the
accuracy as regards amounts up to 0-50% equals
that obtained by ordinary chemical methods. For
percentages lower than 0-5, the spectrographic methods
could usually be substituted with advantage for the
chemical. ' L. L. Bircumshaw.

Mercury ammonium derivatives in quantit-
ative analysis. B. Solaja and V. MatovinoVvie
(Arh. Hemiju, 1931, 5, 232—235).—Fe'™ and Co"
can be quantitatively separated by double precipit-
ation with HgNH2ClI in presence of NH4C1, or by single
precipitation with C5H5N,HgCl2in presence of NHACL

R. Truszkowski.
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Determinations and separations of the cations
of the hydrogen sulphide group. P. Wenger and
C. CImerman (Helv. Chim. Acta, 1931, 14, 718—
743).—A crit. study. N. H. Hartshorne.

Determination of the basicity relationships of
samarium and gadolinium by quantitative
X-ray analysis. P. Guanther, A. Kotovski, and
H. Lenht (Z. anorg. Chem., 1931, 200, 287—304).—
Quant. X-ray analysis of rare-earth mixtures by
comparison of the true intensities of the Zcq lines is
possible in certain cases if the intensity is regarded
as proportional to the at. concentration. Accurate
analyses are possible with Pr and Nd mixtures, but
with mixtures containing Ce the results are less satis-
factory. X-Ray analysis of mixtures of Sm and Gd
fractionated by ag. NH3shows that the basicities of
these elements differ very little, that of Sm being the
greater. H. F. Gillbe.

Determination of aluminium sulphate and
sodium acetate. V. P. Zemtianitsin (J. Chem.
Ind. Russ., 1931, 8, 629).—The aq. solution of
A12(S04)3 is filtered from insol. impurities, lime water
is added, and excess of the latter is determined by
titration with 0TX-HC1l. The no. of c.c. of lime
water used multiplied by 0-000747 gives the Al1203
contentin g. NaOAc (24g.) is ignited in a Pt crucible,
and the Na2C03 so formed is dissolved in H,0 and
titrated with Ar-HCI. R. Truszkowski.

Determination of gallium. A. Brukl (Z. anal.
Chem., 1931. 86, 92—94).—A discussion of methods of
procedure. E. S. Hedges.

Modification of the silver salt-persulphate
method for the determination of large quantities
of manganese. R. Lang and F. Kurtz (Z. anal.
Chem., 1931, 85, 1S1—185).—The Mn is oxidised to
KMnO04 in boiling K-H204 by the addition of 10 g.
of HP03,3—5 c.c. of 0-IX-AgNO3,and 2 g. of K2S20g.
Boiling is continued for 25 min. to destroy excess of
K220 8 and the cooled solution is titrated with
FeS04 to a pale rose colour (Mn"™ salt), 3 drops of
a 1% solution of diphenylamme in H3P 04 are added,
and titration is continued until the colour changes
from violet to yellowish-green. The method is
applicable to the determination of Mn in steels.

A. R. Powell.

Manchot’s theory of formation ofiron peroxide.
F. Vetter (Z. anal. Chem., 1931, 86, 134— 140).—
Experiments are described which show that the pro-
duction of Cl2in the titration of Fe" by KMn04in
presence of HC1 is not due to the intermediate form-
ation of a peroxide of Fe. E. S. Hedges.

Application of hexamethylenetetramine as
analytical reagent for the determination of
metals of the ammonium [hydroxide] group
in presence of manganese, nickel, cobalt, and
magnesium. P. Ray [with A. K. Chattopadhya
and D. Bhaduri] (Z. anal. Chem., 1931, 86, 13—24).
—Hexamethylenetetramine  precipitates quantit-
atively hydroxides from solutions of Fe'™, Al, Cr*",
Ti, U, Zr, and Th salts, but in presence of NH4 salts
Zn, Mn, Ni, Co, and Mg remain in solution. The
procedure permits the quant, separation of Fe from
ail the metals in the latter group; Al is readily
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separated from all except Ni, although the separation
from large quantities of Zn is incomplete, the separ-
ation of Ti is quant, except when large amounts of
Zn are present, and the separation of U presents no
difficulties. E. S. Hedges.

Detection of iron. F. Feigl and Il. Hamburg
(Z. anal. Chem., 1931, 86, 7—13).—2 : 2'-Dipyridyl in
slightly acid solution gives a red coloration with Fe"
salts, the limiting concentration being 10*8. Applied
as a spot test, Fe" may be recognised at a limiting
concentration of I-66x 10-7. Fe"' salts give a yellow
coloration which interferes with the test only'if the
ratio Fe"'/Fe" is very high; in such a case KF is
added, converting Fe™ to [FoFQ]'". Special direc-
tions are given for the detection of traces of Fe in
fluorides, Hg salts, A120 3, pvrolusite, and Ni.

E. S. Hedges.

Micro-titration of iron with permanganate. 1.
J. Knob and 0. Kubelkova (Z. anal. Chem., 1931,
85, 401—428; ef. A., 1929, 670).—By micro-titration
with 0-001iY-KMnO04, using various CHPh3 dyes as
indicators, as little as 0-1 mg. FO may be determined
with a precision of 0-3—0-4%. The titration can be
carried out in presence of either 112504 or HC1, but a
considerable excess of MnS04should be present.

R. Cuthill.

Determination of iron in presence of man-
ganese by hydrazine hydrate. A. Jilek and I"
VicovskV (Coll. Czech. Chem. Comm., 1931, 3, 379—
384).—About 2g. of NH4Clare added to a dil. solution
of Fe'™ and Mn" salts and then dil. ag. NH3 until the
solution turns Me-red to yellow (pn=4-4—6-2). The
boiling solution is precipitated by a slight excess of
aq. N2H4H2D (1:25) added in one portion. A
granular ppt. is obtained which, after further boiling,
must be filtered and washed with hot ag. NH4C1 (1 g
per 100 c.c. and | c.c. N2H4,H20) and then with hot
H,0 until the CI'is removed, and finally calcined and
weighed as Fe23. The method compares satis-
factorily with the determination by hydroxyquinoline
or pyridine. The Mn may be determined in the
filtrate by the phosphate, hydroxyquinoline, or
sulphide method. ‘ M. S. Burr.

Polarographic studies with the dropping
mercury cathode. XXIIIl. Simultaneous deter-
mination in the groups iron, chromium, alumin-
ium and nickel, cobalt, zinc, manganese. J.
Prajziler (Coll. Czech. Chem. Comm., 1931, 3, 406—
417).—The height of the “wave ” in the current-
voltage curve, obtained in the electrolysis, with a
dropping Hg cathode, of solutions containing elements
of the (NH4)2S analytical group in the presence of
indifferent salts may be taken as a measure of the
concentration of the element and a method for the
detection and determination of mixtures is based on
it. In the sub-group Fe, Cr, and Al the three metals
may be simultaneously determined in solution. The
solution must be diluted to ItH—Itriw and be only
slightly acidic. In the sub-group Zn, Ni, Co, and
Mn, under similar conditions, Co and Mn mav be
determined directly, but Zn and Ni deposit together.
After the addition of (NH4)2C20 4, however, Ni, Co.
and Mn form more stable complexes than Zn. The
Zn, in these circumstances, gives an easily measurable
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wave on the polarographic curve, and can thus be
determined directly, Ni being found subsequently by
difference. The degree of accuracy depends on the
constancy of the height of a wave and the precision
of measurement. It is within 5%, the precision re-
maining the same down to a concentration of 10
M. S. Burr.

Detection of cobalt in presence of elements
of group Ill. T. Bersin (Z. anal. Chem., 1931,
85, 425—433).—The following brown compounds
have been obtained by interaction in solution of
thioglvcollanilide with Com, Ni, and Fel salts,
respectively . (X=S-CH,-CO-NHPh) : CoN3,4H,0,
[Co(S-CH,-C(0)INPh)3]Co, NiX2 and FeX,. By means
of the precipitation of the first compound as little as
0-5x10-6 g. Co may be detected in 5 c.c. of solution,
and, as this compound, but not the others, is insol.
in dil. acids, Co may be detected in presence of Fell,
Ni, Al, Zn, Cr, and Mn, the sensitivity of the test
being, however, diminished by these metals.

R. Cuthill.

lodometric determination of chromium and
separation from iron and nickel. E. Schulek
and A. D6zsa (Z. anal. Chem., 1931, 86, SI—92).—
Cr"'is oxidised to Cr20 7" by means of NaOBr, excess
of NaOBr is removed by PhOH, K1 is added, and
the liberated | titrated with 0-IAT-Na2s5,03. If Fe
and Ni are present, a single oxidation does not suffice
to separate Cr and the process must be repeated
according to the amounts present. Cr(OH)3is readily
occluded by Fe(OlII)3. E. S. Hedges.

Determination of uranous ion in presence of
formic acid. C. Ouertet (Helv. Chim. Acta, 1931,
14, 967—971).—The addition of KC1 as an anti-
oxidant enables the precipitation and subsequent
manipulation of uranous compounds to be carried out
in the presence of air without danger of oxidation
within 1—2 hr. Uranous salts in presence of HCO2H
may also be titrated with KM n04in’cold acid solution
if only relative vals. are required. The actual
results are too high. F. L. Usher.

Determination of antimony in the presence
of tin. D. Barkovk) (Arh. Heiniju, 1931, 5, 236—
238).—The mixed Sb and Sn sulphides are dissolved
in boiling 20% HC1, and aq. HZS is added gradually
until a slight ppt. forms. The solution is boiled
further until the ppt. redissolves and is cooled slowly,
when a red ppt. appears in the presence of Sb (min.
0-01 mg. Sb”*. This method allows 1 part of Sb to
bo detected in the presence of 100 of Sn.

R. Truszkowski.

Detection of bismuth. G. Lochmann (Z. anal.
Chem., 1931, 85, 241—242).—A large drop of 5% K1
solution is placed on a piece of thin filter-paper; the
hydroxide ppt. to be tested for Bi is dissolved in 10%
HNO3 and 1 drop of the solution is placed in the
middle of the K1 drop. If Bi is present a black spot
surrounded by a yellow circle appears; on washing
this spot with hot H2 the dark centre suddenly
turns bright red due to”the formation of BiOl.

A. R. Powell.

Adiabatic calorimetry at high temperatures.
W. Kangro and R. Grau (Z. physikal. Chem., Boden-
stein Festband, 1931, 85—92).—Details are given of
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the construction and operation of a high-temp.
adiabatic calorimeter based on the principle previ-
ously described (A., 1928, 729). Measurement of the
heat of conversion of opianoximic anhydride into
hemipinimide yields 52-5+0-1 kg.-cal. per mol., in
close agreement with the val. derived from the heat
of combustion of the two compounds, viz. 52-5+0-S
kg.-cal. per mol. H. F. Gillbe.

Combustion of substances containing chlorine
in Berthelot's bomb. L. Smith [and, in part,
E. Senjanberg] (Svensk Kem. Tidskr., 1931, 43,
213—226).—Errors in the determination of heats of
combustion of substances containing Cl by the
Berthelot-Matignon method due to the presence of
unreduced Cl2in the gaseous products are not satis-
factorily eliminated by use of As203. The gaseous
phase contains NOC1, CI2, and HC1 and methods for
their determination and the corresponding heat
corrections are described. The proportion of CI2
decreases as the concentration of the As20 3 solution
is increased from 0-07 to 0-38A* and if 99-7 instead
of 96% 02is used. Addition of increasing amounts
of paraffin to the substance causes first an increase
and subsequently a decrease in the amount of Cl, in
the gaseous phase. Correction for liquid products
involves the determination of 113As03 (by IvMn04
titration), total HCIxtHNO3+tAs205 (by titration
with alkali and Me'-orange to pn 4-3), and of CI' by
Volhard’s method. Dissolved Au is determined by
precipitation with H,02 in alkaline solution, and Pt
by precipitation with H,S, the amount of these metals
(from the bomb) dissolved increasing with increasing
Cl content of the substance. An approx. determin-
ation of heat tone by this method is described. The
use of quartz-wool slightly lowers the water cquiv.
The action of quartz-wool is not merely acceleration
of the reduction of Cl by As203since, under the same
conditions more of the latter is oxidised when quartz-
wool is absent (Cl remains in gas phase) than when
it is present (no Clremaining), but is also due to the
sp. action of the moist wool, probably in displacing
the equilibrium 2H20+2CIl,=*= 4HC1+0,. Using
the above corrections the vals. of the heats of com-
bustion of a- and p-chlorohydrin, ax'- and ap-dichloro-
hydrin, and epichlorohydrin arc 3641+1-3, 3647-4;];
2-1, 3152-8+2-2, 3187-9+I-7, and 4532-3+2-2, g.-cal.
per g., respectively. J. W. Baker.

Use of a bot-cathode helium lamp as a source
of monochromatic light for the polariscope. A.
Rothen (Science, 1931, 74, 204—205).—W ith the
He lamp described, polariscopic measurements can be
made to £0-003° and +0-002°, respectively, with the
yellow and red He lines. L. S. Theobald.

Standardisation of turbidity values in nephelo-
metric determinations. Il. Simplified prepar-
ation of a turbidity standard. J. A. de Loureiro
(Biochem. Z., 1931, 239, 310—313; A., 1930, 1391).—
By adapting the instrument used and plotting the
curves on exponential paper (since the changes con-
form to the exponential law) the procedure previously
described is improved and simplified.

W. McCartney.

Comparative spectrophotometric measure-
ments. M. Barnard and P. McMicnAEL (J. Opt.
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Soc. Amer., 1931, 21, 588—614).—The American
Photoelectric Corporation spectrophotometer is de-
scribed. Data obtained with it are compared with
the findings of the Bureau of Standards. A discussion
is appended. J. Lewkowitsch.

Spectrophotometry. K. S. Gibson (J. Opt. Soc.
Amer., 1931, 21, 564—587).—The methods and
apparatus in use at the U.S. Bureau of Standards
are described in detail. The degree of agreement
of visual, photo- and thermo-electric methods is
illustrated. J.

Applicability of photo-electric cells to colori-
metry. H. E. lves and E. P. Kingsbury (J. Opt.
Soc. Amer., 1931, 21, 541—563).—The accuracy and
reproducibility of various tjpes of photo-electric cell
have been examined. Precision is obtainable only
when a substitution method is used, as in visual
photometry. J. Lewkowitsch.

Neutral ultra-violet lighting in investigation of
structure. H. Langenbruch (Chem.-Ztg., 1931,
55, 761— 762)— A vertical illuminator has been con-
structed for ultra-violetphotography. The * neutral ”
effect of this method of lighting is especially useful
in forensic investigations such as the examination
of paint films on metals, the effect obtained being
independent of the direction of spreading the paint.

E. S. Hedges.

Observation of striae in chemical processes.
I1l.  Observation with the unaided eye (“ visual
method "). H. Alber and M. von Renzenberg (Z.
anal. Chem., 1931, 86, 114—127; cf. A., 1929, 24).—
A simple method described for the observation of
striae in liquids is sensitive to a change of 0-0001—
0-0002 in the value of n and has the advantage over
the microscopical method that it is applicable up to
changes of 0-025. E. S. Hedges.

Ironresistance lamps. C.Kroger (Chem.Fabr.,
1931, 4, 365—367).—The construction of Fe wire
resistances for the automatic control of electric
furnaces is described (cf. Ostwald and Luther,
“ Physilcochemische Messungen,” Leipzig, 1925, 452).

N. H. Hartshorne.

Bridge for the measurement of the conduct-
ance of electrolytes. P. H. Dike (Rev. Sci. Instr.,
1931, [iij, 2, 379—395).—An improved bridge for d.c.
and a.c. measurements is described.

Lewkowitsch.

N. M. Brigk.
Direct electric heating of the micro-furnace in
Pregl’s method of organic micro-analysis.
F. Engelhard (Z. anal. Chem., 1931, 85, 61—64).—
The furnace for heating the Pb02 tube comprises a
cylindrical Cu block covered with asbestos paper
around which is wound the heating wire. The whole
is covered with an insulating paste and several layers
of asbestos and inserted in an unglazed porcelain
tube. The temp, is regulated by an external resist-
ance comprising lamps with Fe wire filaments in H2
A. R. Powell"
Sodium coulometer. 0. J. Stewart (J. Amer.
Chem. Soc., 1931, 53, 3366—3369; cf. A., 1925, ii,
921; 1927, 1049).—Each electrode is an evacuated
glass tube 1-3 cm. in diameter and 9 cm. long through
the wall of which is sealed a Pt wire brazed to a stout
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Ni wire extending to the bottom of the tube, and
contains 15 g. of Cd; the anode also contains 0-5 g.
of Na. Electrolysis in NaN03 baths at 340° leads
to a slight etching of the cathodes, probably due to
small electrolytic loss of silicate ions. The results of
the anodic Na coulometer agree with those of the Ag
coulometer and are accurate to 1 part in 104.
J. G. A. Grieeiths.

Measurement of the electrical resistivity of
mineral waters at their source. A. Guillerd
(Ann. Falsif.,, 1931, 24, 411—422).—A portable
“auditometer ” is described; the electrical resistivity
of H,0 can be measured with 200 c.c., using the
principle of Kohlrausch’s modification of the W heat-
stone bridge. The HaO is placed in an oblong vessel
of ebonite, fitted with two parallel plates of Ag or
Ag-plated Cu. A table is given so that all results
may be calc, to 18°. The deterpijnation of the
resistivity of H20 is an accurate method of detecting
pollution, whether this bo from H20 of a higher
stratum or the surface. T. McLachlan.

Processes in electro-filtration. G. Mierdel
and R. Seeliger (Naturwiss., 1931, 19, 753—754).—
The influence of the electric blast, the structure of
macroscopic streams, and the radial transportation
of particles to the precipitation electrodes are
discussed. W. R. Angus.

Stirrer-condensers. J. Friedrichs (Chem. Eabr.,
1931, 367—368).—Improved forms of combined
reflux condenser and stirrer, in which wear at glass
bearing surfaces is eliminated, are described.

N. H. Hartshorne.

Effect of storage of distilled water in glass
ampoules on the alkalinity and total solids
content. A. 0. Matthews (J. Amer. Pharm. Assoc.,
1931, 20, 767—770).—The corrosion of Jena glass
ampoules by freshly distilled sterile H20 (ptl 6-2, total
solids 1-5 mg. per litre) when kept at 22—27° for 18
months was relatively slow. The inorg. solids rose
from 1-5 to 3-7 mg. per litre and the average pa was
6-7. No glass splinters or platelets were liberated.

E. H. Sharples.

Fractionating heads. J. Erdos (Z. anal. Chem.,
1931, 85, 118—119).—Modifications of the Hempel
fractionating head are illustrated; they permit
intermediate fractions of the distillate to be collected
from below the glass bead column. A.R.Powell.

Isolation of readily volatile substances in very
dilute solution. A. A. Benedetti-Pichlek and
F. Schneider (Z. anal. Chem., 1931, 86, 69—80).—
The distillation flask described permits a highly conc.
solution of the more volatile componentto be obtained
in a single distillation of 0-01% solutions of EtOH,
COMe2, CHC13, and Et20 and 0-1% MeOH.

E. S. Hedges.
lonisation manometer. E. K. Jaycox and
H. W. Weinhart (Rev. Sci. Instr., 1931, [ii], 2, 401—
411).—A gauge for pressure measurements of the order
10~ mm. Hg, and free from Barkhausen oscillation
difficulties, is described. N. M. Brigh.

Manometer for measuring low pressures of
readily condensable gases. T. G. Pearson (Z.
physikal. Chem., 1931, 156, 86—88).—The apparatus
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consists essentially of a U-tube to the bend of which
is sealed a vertical capillary. The Hg meniscus in one
arm, which is closed, is always adjusted to a fixed
point, and the displacement in the other arm when
connected to the source of pressure is reproduced in
magnified form by the meniscus in the capillary. A
precision of 0-005 mm. is attainable. R. Cuthill.

Improved McLeod gauge. S. D. Bryden, jun.
(Rev. Sci. Instr., 1931, [ii], 2, 514—518).—The con-
nexion to the vac. system is made through the top of
the compression chamber, instead of by means of the
usual T-joint below it. C.W. Gibby.

Glass electrode determination of sodium in
sodium chloride-potassium chloride mixtures.
F. Urban and A. Steiner (J. Physical Chem., 1931,
35, 3058—3062).—The determination of Na in mix-
tures of NaCl and KC1 by means of the glass electrode
is outlined. An equation for the mixed electrode
potential is given. L. S. Theobald.

Glass electrode. D. A. Maclnnes and D.
Belcher (J. Amer. Chem. Soc., 1931, 53, 3315—
3331; cf. A., 1930, 423; 1929, 673).—With an
improved apparatus, it is shown that between pa
2 and 8 the 112 and glass electrodes agree to within
+ 0-0001 volt if corrections are made for the “ asym-
metry potential.” Deviations depending on the
nature of the positive ion are observed at pH>S, and
at pn<2 deviations of an opposite kind, dependent on
the negative ion, occur. Most of the apparent resist-
ance of glass electrodes determined by d.c. measure-
ments is due to polarisation. This resistance is in-
creased greatly by drying even at room temp.
Theories of the glass electrode are discussed.

J. G. A. Griffiths.

Apparatus for effecting exact micro-dilution.
L. Devillers (Bull. Biol. Pharrn., 1931, 3, 309—310).
—Exact dilutions of min. quantities of liquids can he
effected by use of a modified Pasteur’s pipette and a
burette. C. C. N.

Vass.

Sampling burette. E. Schitter (Chem.-Ztg.,
1931, 55, 732).—A sampling tube, into the lower part
of which is sealed an internal tube with graduated
scale, has a stopcock near its upper end and can be
closed by a stopper at the lower end. Into the
ground upper end is fitted a detachable burette with
top and bottom stopcocks, this being protected by a
glass cap attached to the sampling tube. In oper-
ation, samples from various sources are collected in any
desired, measured quantities in the sampling tube and
mixed by inverting the tube. They are then drawn
into the burette. Contamination by exposure to air
is thus avoided. W. J. Wright.

Syringe-pipette for precise analytical usage.
A. Krogh and A. B. Keys (J.C.S., 1931, 2436—2440).
—The apparatus delivers rapidly a desired vol. of
liquid (1—2 c.c.) with an accuracy of 0-1 cu. mm. By
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counteracting expansion with another
system the temp, error is eliminated.
E. S. Hedges.
Capillary viscosimeter with a device at the
orifice to prevent the disturbing effect of surface
tension onthe determination. A.Partow (Chem.-
Ztg., 1931, 55, 683).—The apparatus comprises a
cylindrical glass reservoir terminating in a capillary
tube the lower end of which opens out into a small
glass hell from the bottom of which a thin glass rod
protrudes upwards into the mouth of the capillary
so that the drops of liquid run down the rod into the
glass hell, from which they emerge through a small hole
at the side. The whole is mounted in the usual water-
jacket with stirrer and thermometer for maintaining a
constant temp. A. R. Powell.
Filtration of colloidal solutions. W. D. Jan-
kovski (Biochem. Z., 1931, 238,101—103).—A simple
method of filtering colloidal solutions is described.
W. McCartney.
Simple muffle furnace with low gas consump-
tion. R. Hoevers (Chem. Weekblad, 1931, 28,
550—551).—A simple construction, in which special
attention has been paid to heat insulation, is illus-
trated. S. I. Levy.
Method of obtaining air currents of different
humidities. J. B. Seth (Nature, 1931,128, 63S—
639).—Any desired humidity can be produced by
regulating the strengths of a current of dry air and
of air saturated with H20. L. S. Theobald.

Conversion of the Mohr-Westphal balance for
other normal temperatures and density units.
W. B1ock (Chem. Fabr., 1931, 374—376, 383).—The
balance may be omployed for determination of vals. of
d4, and of d}5and d20of liquids, by modifying either the
wt. of the rider of the volume of the float; the
necessary calculations are given, together with a table
of corrections for use when the balance is employed in

expanding

its normal form. H. F. Gillbe.
Use of chromium steel vessels in analysis.
A. Kruger (Chem.-Ztg., 1931, 55, 682—683).—

Evaporating dishes of Crsteel are suitable foranalytical
operations involving strongly alkaline solutions, e.g.,
the separation of Al from Fe with NaOH. The
vessels also resist the action of aq. NH3 and feebly
alkaline Na2S solution. A. R. Powell.

Tables and charts of specific gravity and
hardness for use in determination of minerals.
J. L. Rosenholtz and D. T. Smith (Rensselaer Poly.
Inst., Eng. and Sci. Series, no. 34, 83 pp.).—Alpha-
betical lists and charts for facilitating identification
are given. C. W. Gibby.

Applications of the Schlieren method of photo-
graphy. D. B. Gawthrop (Rev. Sci. Instr., 1931,
[ii], 2, 522—531).—Photographs are given illustrating
the uses of the method, which depends on the disturb-
ances in density produced in air by heat, by the motion
of projectiles, by the emergence of other gases from
jets, etc. ! C. W. Gibby.
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Geochemistry.

Changes in the ozone concentration of the
atmosphere. R. Ruedy (Physical Rev., 1930, [ii],
35, 295).—Increased 03 has not been detected for the
few days before or after strong magnetic storms.

L. S. Theobald.

Significance of the ozone content of the atmo-
sphere. R. Mecke (Z. physikal. Chem., Bodenstein
Festband, 392—404).—By consideration of existing
spectroscopic data it is shown that the photochemical
equilibrium between 03 and 02is determined by two
processes : the first is the formation of 0 atoms and
03 from 02 and 02 excited by radiation of wave-
length below 2025 A., and the second the decomp, of
the 03 into excited 0 atoms and mols. under the
influence of radiation of wave-lengths up to 2655 A.
At low 03 concentrations and sufficiently low pres-
sures the mass action relationship 1'=[03]2/[0,]3 is
valid. Calculation from the pressure and the in-
tensity of de-ozonising radiation which exists at a
height of 50 km. yields for the max. 03 content of
the atm. at that level 2Xx HP1 compared with an
observed content at ground level of about 10-8. At
higher or lower pressures the calc. 03 content falls
very rapidly. H. F. Gillbe.

Phenomena of the upper atmosphere. S.
Chapman (Proc. Roy. Soc., 1931, A, 132, 353—374).
—Data relating to the upper atm. are summarised
and correlated. Subjects dealt with are : solar ultra-
violet radiation; absorption of solar radiation;
separate absorbing layers in the earth’s atm.; dis-
sociative effects of solar radiation; 03 layer; ionis-
ation by ultra-violet radiation; absorption coeffs.;
max. electron densities and corresponding gas densi-
ties; level of the layer ionised by ultra-violet radi-
ation; ionising agent in the lower layer; nature of,
and daily variation of, ionisation in the two layers;
green light of the night sky. L. L. Bircumshaw.

Sea-water at Puget Sound Biological Station
from Sept. 1928 to Sept. 1929. T. G. Thompson
and M. W. Johnson (Pub. Puget Sound Biol. Sta.,
1930, 7, 345—368). Chemical Abstracts.

Occurrence of fluorides in some waters of the
United States. H.V.Churchitt (Ind. Eng. Chem.,
1931, 23, 996—998).—Traces of CaF2have been found
in certain natural waters. The localities are those in
which the dental defect known as “ mottled enamel ”
is prevalent. The relative severity of the defect in
the different areas appears to be correlated with the
concentration of CaE2 but a causal connexion is not
definitely established. E. S. Hedges.

Specific gravities and vapour pressures of con-
centrated sea-water at 0—175°. K. Higashi, Iv.
Nakamura, and R. Ilara (J. Soc. Chem. Ind., Japan,
1931, 34, 72b).—The sp.gr. and v. p. were determined
for ordinary up to nearly saturated concentrations of
NaCl in the temp, range 0—175°. The stable modi-
fication of CaS04 in equilibrium with the brines and
the effect of its saturation on the sp. gr. of the brines
were taken into consideration. F. Salt.

Samelia meteorite. L. L. Fermor (Rec. Geol.
Survey, India, 1931, 65, 161—162).—A section of this

meteorite, polished and etched, confirms it as a coarse
octahedrite. The lamelke arc 1—2-5 mm. wide and
consist of broader bands of kamacite bordered by
narrower bands of tsenite. These cross one another,
the interspaces being filled with plessite, which appears
to be a eutectic mixture of kamacite and tienite.
C. A. SILBERRAD.
Unusual iron meteorite from Mexico. H. H.
Nininger (Amer. J. Sci., 1931, [v], 22, 360—363).—
The meteorite (wt. about 70-8 kg.) has an unusually
high content of Ni (16-23%) and of Pt metals (0-014%),
and is low in S (0-07%); Mg is present in traces.
C. W. Gibby.
Differentiation in the Shonkin Sag laccolith,
Montana. F.F. Osborne and E.J. Roberts (Amer.
J. Sci., 1931, [v], 22, 331—353).—A detailed petro-
logical description is given. Differentiation into
chemically dissimilar rocks is due principally to
crystal settling. Its great extent is probably due to
the alkalic nature of the magma. C. W. Gibby.

Twinned plagioclase felspars in rocks from

Sirohi State, Rajputana. A. L. Coulson (Rec.
Geol. Surv. India, 1931,65,163—172).
Diamonds with quartz intergrowths. C. W.

Correns (Z. Krist.,, 1931, 80, 37—44).—Diamonds
with quartz intergrowths occur in the Campo do
Sampaio mine (Diamantina, Minas Geraes, Brazil), in a
conglomerate of coarse sandstone cemented by sericit-
ised material. It has probably been deposited in
fissures in the diamond, first formed by rock move-
ments, and then enlarged by hot alkaline solutions
or superheated steam, either of which would also cause
the sericitisation. C. A. Silberrad.

Density and structure of millerite. N. H.
Kolkmeijer and A. L. T. M oesveld (Z. Krist., 1931,
80, 91—102).—Muillerite, prepared according to Thiel
and Gessner’s method (ef. A., 1914, ii, 277), dls 5-348,
has a rhombohedral unit cell, r 5-636 A., a 116° 35,
with 3 mols. The at. radius of S is 1-6, of Ni 0-7 A.
(cf. A., 1928, 390). C. A. Silberrad.

Acid volcanic rock of Kara-Dagh, Crimea.
D. V. Sokolov and A. F. Eioletova (Trans. State
Inst. Test. Building Mat., Moscow, 1930, no. 34,
33—45).—Liparite (K20+Na2 8-75, Fe 0-44, Ti
0-10%) should be suitable for glass manufacture.
The presence of 0-050% V20 3in andesite is recorded.

Chemical Abstracts.

Fergusite from Talasser Alatau, Turkestan.
V. Nikolaiev (Zentr. Min. Geol., 1931, A, 33—42;
Chem. Zentr., 1931, i, 2599).—The fergusite contains
orthoclase 45, 37; nepheline S-8, 16-9; granaphyre
9-7, 7-0; pyroxene 23-5, 12-0; biotite 6-0, 12-8;
melanite 4-1, 10-8; apatite 0-5, 0-8; magnetite 2-1,
1-7; calcite 0-5, 0-6%. A. A. Eldridoe.

Aegirite-augite glaucophane quartz schist from
the province of Teshio, Hokkaido, Japan. J.
Suzuki (Proe. Imp. Acad. Tokyo, 1931, 7, 283—
286).—The schist obtained from the bed of the river
Chirashibe shows microscopically successive layers of
different mineralogical composition, thin layers of
quartz and felspar grains, and others rich in glauco-
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phane and aegirite-angito arranged
parallel to the plane of schistosity.
C. C. N. Vass.
Danburite from Obira, Japan. Z. Harada (Z.
Krist.,, 1931, 79, 349—366; cf. this vol, 415).—
Danburite occurs in good crystals exhibiting 72 forms ;
d 2-994;} 0-002; analysis: SiO, 48-04, B,03 27-80,
CaO 21-97, MgO 0-76, Fe23+Al203 1-00, loss on
ignition 0-60%. na, np, nY were determined for
numerous wave-lengths from X7082-0 (1-6267,1-6296,
1-6324) to X2967-371-G752, 1-6777, 1-0S15).
C. A. SILBERRAD.
Constitution ofmica. IX. Biotites. J.Jakob
(Z. Krist., 1931, 79, 367—378).—Analyses of single
crystals of jdilogopitc from (1) Val Cannobino, Italy”,
(2) Burgess, Ontario, and of biotites (3) and (4) from
Montido Daro, Bellinzona, (o) and (6) Claro, Ticino,
and (7) St. Gotthard give, in this order : SiO, 40-21,
40-82, 37-SS, 37-71, 35-35, 35-30, 37-43; Ti02 2-SO,
1-15, 2-06, 1-64, 3-16, 2-71, 1-95; A1,03 12-60, 12-79,
19-23, 19-29, 18-46, 1S-S6, 16-50; Fc,03 0, 0, 4-09,
2-24, 4-03, 4-08, 5-03; FeO 2-52, 1-90, 10-47, 9-72,
16-26, 16-S5, 15-S4; MnO 0-02, 0-04, 0-30, 0-31, 0-61,
0-44, 022; MgO 25-45, 26-45. 13-19, 14-22, 8-46, 8-06,
11-17; Na.,0 1-78, 1-50, 1-40, 1-33, 1-34, 1-64, 1-09;
K,0 9-26? 10-80, 9-S5, 9-33, 6-69, 8-97, 8-90;
H;O0(+110c) 4-5S, 3-93, 1-56, 4-29, 5-72, 3-13, 2-22%;
(I) contains also Cr,,03 0-76, and NiO 0-18; and (2)
F 1-00. From (1) the Fe was readily removed by
HC1, the colour changing from brown to the green
of Cr,03. On the basis of these analyses and a
method of determining the amount of original FeO
oxidised to Fe,0, the composition of the biotites, like
that of the Muscovites (cf. A., 1930, 1016), can be
expressed by varying nos., always totalling 25, of
units containing the radicals A1(Si04)3, Mg(Si04)3>and
Mg(Si053, Si being partly replaced by Ti, Al by
Feltl, Crm, Mnllr, and Mg by Fe", Ca, etc. The
number of possible varieties is 510.
C. A. SILBERRAD.
Physico-chemical properties of Japanese acid
clay. VI. A'-Ray studies. 1. Iv.Yamamoto (J.
Soc. Chern. Ind. Japan, 1931, 34, 244—247p).—
Japanese acid clays of various origin give the same 7
characteristic X-ray diffraction lines as English fuller’s
earth or German activated clay, attributed to a cryst.

in layers sub-
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kaolinite common to them all. This is stable at
600—900° and is unaffected by the extraction of 40%
of the total SiO, ly 20% NaOH. C. Hollins.

Silberkiese as a solid solution. V. Nikitin
(Arh. Hemiju, 1931, 5, 1S4—192).—Crvstallographic
and analytical data indicate that silberkiese is a solid
solution in FeS,,Ag of FeS or of (FeS2)Ze.

R. Trdszkowski,

Vanadium in Chibiny. M. B. Zatadinski
(Ukrain. Chem. J., 1931, 6, [Tech.], 23—31).—
Ghibiny egerite and titanomagnctite contain about
0-5%, apatite 0-04%, and nepheline fraces, of V20 5.

R. Truszkowski.

Occurrence of the platinum metals in the
earth’s crust. |. Noddack and W. Noddack (Z
physikal. Chem., Bodenstein Festband, 1931, 890—
S94).—Various analj-scs are summarised. The ratio
of the fractions of the Pt metals in meteorites to those
in the earth’s crust is for Ru 500, Pd 583, Pt 140,
Os 122, Rh 86, and Ir 43. The crust thus appears to
be impoverished with regard to these metals, but a
probable cause is the preponderance of eruptive rocks
in the crust. Below 16 km. considerable quantities
of Ru, Os, and Pd may exist. H. F. Gillbe.

Forest types in the south-west as determined
by climate and soil. G. A. Pearson (U.S. Dept.
Agric. Tech. Bull., 1931, no. 247, 143 pp.).—The dis-
tribution of forest trees is largely controlled by the
mean temp, and H2 content of the soil. All species
have approx. the same wilting point in the same soil.
Soil conditions other than depth, texture, and org.
matter content rarely become limiting factors in the
distribution of species. A. G. Pollard.

Chemical composition of some chernozem-
like soils of N. Dakota. T. H. Hopper, L. L.
Nesbitt, and A.J. Pinckney (N. Dakota Agric. Exp.
Sta. Tech. Bull., 1931, no. 246, 72 pp.).—Numerous
analyses of various depth samples are recorded and
their characteristics discussed. A. G. Pollard.

Phosphoric acid and lime contents of some
arctic and Norwegian soils. E. G. Doerell
(Superphosphate, 1931, 4, 105—109).—The P content
ofthe soils examined is the result of cultural operations
and fertiliser treatments and is not dependent on the
P content of the primitive rock. A. G. Pollard.

Organic Chemistry.

Possibility of detection of rotation isomerism.
K. L. Wolf and W. Bodeniieimer (Z. physikal.
Chem., Bodenstein Festband, 1931, 620—626).—A
discussion. H. F. Gitibe.

Biosynthesis. VI, VII, VIII. H. Ejide (Helv.
Chim. Acta, 1931,14,881— 911).— VI. The (empirical)
formation of fats from sugars is discussed. y-Fructose
probably plays an important role in the synthesis
of fatty acids from sugars. Glycerol and fatty acids
are (reductive) products formed from sugars by
oxidation-reduction processes.

VII. The possibility of various natural products

{e.g., carotene, cholesterol) being derived from straight-
chain compounds {e.g., bevulic acid, hexoses) instead
of from isoprene is discussed.

VII. [With T. Hornemann.]
of the reaction between NI14C1 and CH20 solution
(containing some MeOH and a trace of HCO2H)
shows that the following compounds are produced:
C02, HCO2H, HCOoMe, MeOH, CH2(OMe)2, and
mono-, di-, and tri-methylamine hydrochlorides;
MeCl is not formed (cf. A., 1930, 453). CH2(OMe)2
and HCO02Me are not obtained when MeOH-free
CHaO solution is used, or from hexamethylenetetr-
amine (1) and conc. HC1. CH2(OMe)2 is prepared in

A detailed study
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almost quant, yield from (1). MeOH. and cone. HC1
(cf. B.P. 338,624; B., 1931, 237); a little HC02Ve
is also produced. H. Burton.

Condensation of hydrocarbons by electrical
discharge. VIIlI. S.C.Lind and G.R. Schultze.
—See this vol., 1249.

Configurative relationship of hydrocarbons.
IIl. Optical rotations of the hydrocarbons of
the series methylisobutylmethane. P.A.Levene
and R. E. Marker (J. Biol. Chem., 1931, 92, 455—
460; cf. this vol.,, 931).—Et (3-metliylhexoate (free
acid, [j¥% +1-08°) by a Grignard reaction gave
fiS-dhncthylheptan-fi-ol, b. p. 134—136°, which was
distilled with (CO2H)2 to obtain the unsaturated
hydrocarbon, b. p. 134—136°, [3/];) —7-69°, hydro-
genated to 1-pS-dimethylheptane, b. p. 131—131-5°,
POd —4-49°. Similarly there were prepared:
iB-dimethyloctan-fy-ol  (from p-methylheptoic acid,
[d/)p -f-1-83, by way of the Et ester), diniethyloctene,
b. p. 62°/30 mm. [JUfID —5-04°, I-fiS-dirnethyloclane,
b.p. 70°/40 mm., [M]Ju —3-57°, fi8-dimethylnonan-(i-ol
(from p-methyloctoie acid, [ifcfifi +2-47), dimethyl-
nonene, b. p. 79°/30 mm., [i¥](i —4-76°, 1-pS-dimelhyl-
nonane, b. p. 75°/25 mm., [3i]p —2-84°. The satur-
ated hydrocarbons all rotate in the same direction
and the val. falls with increasing mol. wt. in accord-
ance with the authors’theory.

J. H. Birkinshaw.

Plant colouring matters. XXXVII. High-
molecular hydrocarbons containing numerous
methyl groups. P. Karrer, M. Stole, and P.
Stevens (Helv. Cliim. Acta, 1931,14, 1194—1204).—
Electrolysis of the Na salt of perhydrobixin in MeOH
gives, in addition to various by-products, about 50%
of an ester (I), C44H 83(C02Me)2, b. p. 265—270°/0-02
mm. Reduction of (I) with Na and EtOH to the
corresponding glycol, conversion of this into the
dibromide by aq. 33% HBr at 150°, and subsequent
reduction with Cu-Zn and 60% AcOH gives dibixane,
CaeH A (probably 4 :8:12 :16 :23 :27 :31 : 35-octa-
methyloctatriacontane), b. p. 270—275°/0-2 mm. The
mixture of about 70% of Me H ester and 30% of free
acid, obtained by partial hydrolysis of (I) with MeOH-
NaOH in MeOH-Et20, is*electrolysed (as Na salt in
MeOH), whereby some of the ester, C8H 17GC02Me)2,
is produced. Treatment of this with MgMel and sub-
sequent reduction with red P and H1 (d 1-7) at 200°
gives a hydrocarbon, C9'Hj,,0 (probably 2 :5:9 :13 :17 :
24 :28 :32 :36 :41 :45 :49:53 :60 :64 :68:72 :75-
octadecamethylhexahe-pkiconlane), which does not
resemble hydrocaoutchouc. H. Burton.

Action of radon on unsaturated hydrocarbons.
G. B. Heisig.—See this vol., 1252.

Hydration of defines to alcohols. A. A.Frost
(J. Appl. Chem., Russia, 1930, 3, 1069—1076).—
Free energies of formation of alcohols up to CéeH 13-OH
are calc. High pressures, and temp, of 227—427°,
favour the reactions. Chemical Abstracts.

Influence of substituents on the additive re-
activity of ethylene derivatives. 1. Addition of
bromine in solution. C. K. Ingold and E. H.
Ingotd (J.C.S., 1931, 2354—2368).—The comparative
effects of substituents on additive reactivity in
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ethenoid compounds, on substitution reactivity in
the aromatic nucleus, and on tautomeric mobility
are discussed on theoretical grounds. Measurements
of the relative rates of addition of Br in competition
experiments to C2H4 and somo simple substituted
ethylenos are recorded and those aro shown to bo
consistent with theory. When several substituents
are present, these may contribute in different ways
and there is the possibility of inverted mutual action,
a case of which is experimentally demonstrated.
F. R. Shaw.
Thermal chlorination reactions in the gaseous
phase, with short heating periods. ,J. Mason and
T. S. Wheeter (J.C.S., 1931, 2282—2293).—A high
space velocity method, with high reaction-tube
temp., has been doveloped for controlled chlorination
in the gaseous phase. Tubes of a special refractory
were used, either empty or (preferably) packed with
pieces of the same material. Conditions must be
adjusted to avoid pyrolysis, which occurs if the tube
temp, is too high, even at high rates of flow. At
temp, not exceeding 900° and with excess of CH4
and suitable space velocities, the method is efficient
for producing MeCl, with small amounts of CH2Cl2
The yield of MeCl is about 80% of the Cl2 input.
Using C3H8, Pr"Cl was formed in greater amount
than Pr¢Cl. Yields of CH2Cl2 slightly greater than
90% were obtained in the chlorination of MeCl.
E. S. Hedges.
Determination of alcohol in dilute solution by
means of acid dichromate, compared with the
sp. gr. method. S. G. Liversedge (Analyst, 1931,
56, 595—596).—EtOH present in small amounts such
as 0-1% of Et esters in org. acids, or EtOH in Et
esters, after hydrolysis and/or separation from other
org. matter, may be determined by oxidation with
acid Iv2Cr207 (99 c.c. of Ar-K2Cr20 T and 600 c.e. of
H2S04 per litre). The results are comparable with
those given by the sp. gr. method.
T. McLach1tan.
Reaction of bromine with isopropyl alcohol.
J. F. J. DrerY, H. B. Matson, and E. 1). Yates
(J.C.S., 1931, 2508).—The main products of the
action of Br on Pr*OH are Pr*Br and os-tetrabromo-
acetone, along with monobromo-, ©s-dibromo-, and
aaa-tribromo-acetone. F. R. Shaw.

Alkyl peroxides. VII. Hydroxyalkyl hydro-
gen peroxides. A.Rieche [WithR.Meister] (Ber.,
1931, 64, [B\, 2328—2335).—The action of aldehydes
with ag. H20 2leads generally to dihydroxyalkyl per-
oxides. When MeCHO and H202react at 0° in the
presence of anhyd. Et,0 and Na2504 and the solvent
is subsequently removed as rapidly as possible
at room temp., x-hydroxyelhyl hydrogen peroxide,
CHMe(0OH)-0-0H, d 1*160, remains as an almost
odourless liquid which decomposes vigorously when
heated. With aq. K1 it liberates about 75% of the
expected 1, acid being simultaneously produced.
With ag. FeS04 about half of the expected AcOH is
formed: MeCHO is simultaneously produced and
a part of the active O is consumed in oxidising the Fe*
salt. With aq. NaOH onlyabout half of the expected
acid is produced. H20 appears to facilitate the con-
version of a-hydroxvethyl hydrogen peroxide into
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di-a-hydroxyethyl peroxide, which furnishes | mol. of
AcOH with FeS04, and AcOH and MeCHO with agq.
NaOH. Tlic jdeld of AcOH increases to 75% when
the H peroxide in Et.,0 is shaken with aq. FeS04and
to 86% if the solutions are allowed to rest in contact
with one another. The C7—C12 aldehydes are more
readily isolated by reason of their cryst. nature.
a-Hydroxyheplyl, m. p. 40° after softening, v.-hydroxy-
octyl, m. p. 46° after softening at 40°, a-hydroxynonyl,
m. p. (indef.) 50—54°, a-hydroxydecyl, m. p. 0i°,
a-hydroxyundecyl, m. p. 62° after softening at 58°,
and cc-hydroxydodecyl, in. p. 65—67° aftor softening
at 58°, H peroxides have been isolated. They are
not explosive, and merely decompose vigorously when
superheated. With HI they liberate 75—80% of the
calc, amount of | and the corresponding quantity of
02 when boiled with TiCI3; with the latter reagent
the higher dihydroxyalkvl peroxides yield the calc,
amount of 02 The H peroxides when treated with
CHoO or butaldehydo yield mixtures of the s-di-
hydroxyalkyl peroxides instead of the expected
tts-produets. They tend to pass into acids by elimin-
ation of H20. H. Wren.

Alkyl peroxides. VIII. Ethylidene peroxide.
A. Rieche and R. Meister (Ber., 1931, 64, [B],
2335—2340).—The formation of ethylidene peroxide
is observed (1) by treatment of a-hydroxyethyl H
peroxide in Et20 with P20s and evacuation of the
residue at 40°, (2) by action of P205 on diliydroxy-
ethyl peroxide in Et20 and subsequent warming of
the product at 90°/vac., (3) by prolonged preserv-
ation or by warming (vac.) butylene ozonide, ivhereby
MeCHO is evolved, and (4) by autoxidation of Et20.
Immediately after prep, it is a very viscous oil, d
1T60—1-165, which explodes violently when heated,
but is not markedly sensitive to friction. After some
days in a closed vessel or some hr. if exposed to air
it explodes with extraordinary violence when rubbed;
only the portions actually touched are thereby
affected. W ith warm, acidified K1 it evolves 90%
of the calc, amount of active 02. It is hydrolysed
by warm dil. H2S04 to MeCHO and H202 and by
alkali to AcOH in almost quant, yield. Mol. wt.
determinations in freezing CéH 6 give results varying
from [Me-CHO02]4to [Me-CHO0218. H. Wren.

Esters of pyrophosphorous, hypophosphorous,
and pyrophosphoric acids. Il. Mechanism of
action of bromine on sodium diethyl phosphite.

A. E. Arbusov and B. A. Arbusov (J. pr.
Chem., 1931, [ii], 131, 337—341; cf. this vol., 820).
—The interaction of equiv. amounts of Br and

PO(OEt)2'0*P(0Et)2 in light petroleum gives the
compound PO(0Et)2-0-PBr2(0Et)2, which can be pre-
served unchanged in a closed vessel for 24 hr., but
evolves HBr in contact with atm. moisture. On
addition of 1 mol. of NaPO(OEt), a ppt. forms, but
only a very small amount of substance volatile at
200°/I1 mm. [P(OEt)3] is formed; addition of a
further mol. of NaPO(OEt)., results in a marked
reaction, with further precipitation, and [P(0Et)2],,0
can now be isolated in quantity. H. A. Piggott."

Colour reaction for soluble organic sulphur
compounds. I. W. Grote (J. Biol. Chem., 1931,
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93, 25—30).—Treatment of Na nitroprusside in
NallCOy solution with NH20H,HC1 followed by Br
yields a dark-coloured solution. The compound to bo
tested is dissolved in H20 and excess of solid NaHCO03
added, followed by the reagent. The following colour
changes may occur. Purplish-red within 10 min.
indicates C-SH, whilst an intense blue or green indi-
cates EiS (where E is any single non-metallic element
including S). Aqg. KCN is added if no colour appears,
when C-S’S-C compounds give a pink- to purplish-
red within | hr. Thioacetic acid destroys the
reagent, but a transient blue indicates the formula
Me-CS-OH rather than Me-CO-SH. Ring compounds
do not generally react. The use of the reagent for
colorimetric determination of thiosulphate, thio-
cyanate, thiocarbamide, etc. is recommended.
P. O. HowITT.

Stability of the carbon-sulphur linking in
aliphatic sulphonic acids. F.C.WagnerandE.E.
Reid (J. Araer. Chem. Soc., 1931, 53, 3407—3413).—
When alkane-a- and -|3-sulphonic acids are heated
with aq. NaOH at 310—375° the main decomp, is
CH2R-SO03Na+NaOH=CH2XR-0H+Na2503; this is
probably followed by the change CH2R-& H-fNaOH=
R-CO2Na+2H2 The (secondorder) velocity coeff. and
heats of activation of the reactions studied are calc.
The figures quoted after the following sulphonic
acids are the % decomp, occurring when a jlf-solution
of the Na salt is heated with an equal vol. of 3-7N-

NaOH at 345° for 3 hr. : methane-, 1-5; ethane-,
62-7; propane-a-, 202, and -3, 88-6; butane-
< 17-3, and -3, 75-2; pentane-a-, 13-3, and -fi-

64-2; hexane-a-, 11-7, and -i3-, 54-9; PhSO3H, 5;
CH2PKk-S03H, 5. The stability of both a- and @-acids
increases from C2 to CO; MeSO03H is very stable.
The p-acids are less stable than the a-, but all are
more stable than the corresponding mercaptans (this
vol., 63). The acids are prepared either from alkyl
iodides and (NH4)2S03 or by HNO3oxidation of
mercaptans and purified through their Ba salts.
H. Burton.

Isomeric isoprenesulphones. |IlIl. E. Eigen-
behger (J. pr. Chem., 1931, T[ii], 131, 289—292).—
cts-lsoprenesulphone is readily, and the trans-com-
pound with greater difficulty, reduced by H2 and
colloidal Pt to the same dihydro-compound, m. p. 0-2°,
b. p. 125—130°/12 mm. (some deeomp.), thus con-
firming the view (this vol., 600) that the two forms
are geometrical isomerides. The dibromo-compound
reacts exothermally with Zn dust yielding isoprene,
whilst Zn dust and EtOH affords only ci's-isoprene-
sulphone. J. W. Baker.

Catalytic hydrogenation of the carboxyl group
in organic compounds, particularly in those of
high mol. wt. O. Schmidt (Ber., 1931, 64, [B],
2051—2053).—Contrary to Schrauth and others (this
vol., 932), the use of high temp, and pressure is not
essential for the hydrogenation of the CO2H group if
a sufficiently active contact is employed. The reduc-
tion of Et oleate to octadecyl alcohol is effected at
270—2S0°/atm. in the presence of a CuCr04 catalyst,
whilst castor oil at 220°/200 atm. in presence of a Co
catalyst yields octadecyl alcohol and octadecanediol.

H. Wren.
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Catalytic reduction of the carboxyl group.
W. Normann (Z. angew. Chem., 1931, 44, 714—717).
—Aliphatic carboxylic acids can be reduced to the
corresponding alcohols by H,0 under high pressure
and in presence of a catalyst (Cu, Ni, etc.). The
reaction may be carried out with the free acid or
with an ester. Aldehydes and ketones are similarly
reduced. J, IV. Sjiith.

Acetylation in aqueous alkaline solutions.
F. D. Chattaway (J.C.S., 1931, 2495—2496).—Many
compounds containing OH or NH¢ groups can be
easily acetylated by adding Ac20 to then dil,
ice-cold solution in alkali hydroxide. F. It. Siiaw.

Monoglycerides of lower fatty acids. P. G.
Gitchrist and H. A. Schuette (Jj Amer. Chem.
Soc., 1931, 53, 3480—3484).—Direct esterification of
glycerol in presence of H3P04 and CCl4 is impractic-
able with acids higher than butyric; glyceryl mono-
isobulyrate, b. p. 128—130°/2 mm., is prepared by
this method. Glyceryl n-ralerate, b. p. 129—131°/
2 mm., isovalerate, b. p. 145—147°/3-5 mm., and
n-hexoate, b. p. 132—134°/2 mm., are prepared from
a-ehlorohydrin and the Ha salts of the fatty acids.
The coeffs. of viscosity and surface tensions of the
above esters and glyceryl acetate, propionate, and
?i-butyrate are determined. Other physical data are
recorded. H. Burton.

Relation between ultra-violet absorption and
structure of derivatives of acetic and malonic
acids. R. Dotique (Ann. Chim., 1931, [x], 15,
425—521).—The mutual influence on the absorption
spectra of two neighbouring chromophores diminishes
with separation, and ceases when they are separated
by more than 3 C atoms. In the prep, of disubsti-
tuted malonic esters the yield is improved if that
substituent which contains a Ph nucleus is introduced
first. Excess of Et malonate improves the yield in
the prep, of monoalkyl derivatives of Et malonate.
Improvements in the prep, of several of the following
compounds are recorded. The Na derivative of Et
n-butyjmalonate (b. p. 127°/12 mm.) with y-phenyl-
propyl bromide gives Et y-jihenylpropyl-n-b'utylinalon-
a(e, b. p. 212—213°/15 mm. (35% yield), also obtained
by reversing the order of introduction of the sub-
stituents (yield 33%), and purified by re-esterification
of the acid, m. p. 137'5—138° (yield of acid 91%).
-The heated acid gives a-(y-phenylpropyl)hexoic acid,
m. p. 38°, b. p. 215°/19 mm. Similar reactions give
Et ethyl-n-butylmalonate, b. p. 12S°/13 mm., a-ethyl-
hexoic acid, b. p. 222°/755 mm., 131°/18 mm. (benzyl
oster, b. p. 150°/13 mm.) (cf. A., 1923, i, 81), Et
n-butylbenzylmalonate, b. p. 1S7°/15 mm. (yield 35%
from Et M-butylmalonate, or 52% from Et benzyl-
malonate) (A., 1922, i, 681) (acid, m. p. 104-5°),
a-benzylhexoic acid, b. p. 185°/14 mm., 17fl°/10 mm.
(yield 95%) [Etester, b. p. 274°/756 mm., 156°/16 mm.
(yield 82%); benzyl ester, b. p. 234—236°/2S mm.,
222—223°/it? mm. (yield 80%)], Et di-w-butylmalon-
ate, b. p. 151—152°/1S mm. (yield 55%; vyield of
acid 96%), a-n-butylhexoic acid, b. p. 149°/15 mm.
4Et ester, b. p. 21S°/752 mm., 110°/18 mm. (yield
84%), benzyl ester, b. p. 177°/15 mm., amide, m. p.
134-5° (sublimes 100—110°)] (cf. A., 1918, i, 250), Et
3'jdienylethyl-n-butylmalonate, b. p. 203°/15 mm., 205°/
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17 mm. (yield 34%, or 40%) [acid, m. p. 139° (yield
86%)], a-($-phenylcthyl)hexoic acid, b. p. 201—202°/
17 mm., 238—239°/28 mm., Et dibenzylmalonate,
b. p. 238°/22 mm. (yield 75%) [acid, m. p. 174° (yield
A0%)], p-phenvl-a-benzylpropionic acid, m. p. 91° [Et
ester, b. p. 202°yiS mm. (yield 75%); benzyl ester,
m. p. 81° (yield 87%); amide, m. p. 129-5°]. Et
pbenylmalonate gives Et phenyl-n-bntybnalonatc (yield
58%), hydrolysed to the acid, in. p. 153°, and a-phcnyl-
hexoic acid, b. p. 182—1S3°/20 mm. (also obtained by
heating phenyl-n-butylmalonic acid, and by hydro-
lysis of a-phenylhexonilrilc, b. p. 151-1—152-5°/20 mm .,
obtained from CH2h-CN by means of NaNH, and
BuBr). Et a-ethylhexoate reduced by Bouveault’s
method gives p-ethylhexanol, b. p. 1S0°/758 mm.,
96—97°/27 mm., S9—90°/18 mm. (yield 58%). Simi-
larly are obtained p-butylhexanol (yield 63%; also
obtained by similar reduction of a-butylhexoamide,
yield 8%) (phcnylurclhanc, m. p. 39°), $-bcnzylUcxanol,
b. p. 170—171°/27 mm. (yield 60%, also from the
amide in small yield) (plicnylurethanc, m. p. 55-5°).
P-Phenyl-a-benzylacetamide by similartreatmentgiyes
y-plicnyl-$-bcnzylpropanol, m. p. 27—28°, b. p. 197°/
10 mm. (phenyhircthanc, m. p. 94°) (in better yield
than from the ester), and a little y-phonyl-p-benzyl-
propylamine {Rz derivative, m. p. 104°). a-Mefhyl-
a-ethylpentanol, b. p. 79—80°/27 mm., a-methyl-«-
benzylpentanol, b. p. 155°/27 mm., 144°/18 nun.,
$-phcnyl-a.-benzyl-a-mclhylcthanol  (from AcOEt and
CHoPh-MgCl), b. ji. 182°/15 mm., and a-benzyb*-
methylpontanol (from Me-CO-CH2?h and MgBuBr),
b. p. 155°/27 mm., 144°/18 mm., could not be obtained
optically pure. A. A. Levi.

Differing behaviour of a- and p-chloroprcp-
ionic acids and of a- and p-chloroethylbenzenes
during catalytic hydrogenation. C. Paar and
C. Muller-Lobeck (Ber., 1931, 64, [£], 2142—2150;
cf. A., 1929, 1270).—The free chloroprox>ionic acids
arc little attacked, by activated H,. Ca a-chloro-
Xiropionate is quantitatively reduced to CaCl2 and
proxiionic acid, whereas the salt of the p-acid suffers
only slightsimilar change. The action of the a-chloro-
propionate is considerably accelerated by the addition
of MgO, which combines with the liberated HC1, but
the oxide has little effect on the p-chloropropionato.
Et a-chloropropionate is readily transformed into
Et propionate in presence of MgO, whereas Et
P-chloropropionato absorbs little H2 before reaction
ceases. The anticatalytic action of the liberated HC1
is much more marked in the case of saturated than of
unsaturated acids, probably owing to the negativing
action of the ethylenic linking in the latter and the
consequent loosening of the O-CI linking.

In presence of the requisite quantity of MgO,
a-chloroethylbenzene is quantitatively converted intp
PhEt, whereas under similar conditions p-chloroethyl-
benzeno suffers only slight reduction. With larger
amounts of Pd and prolonged period of action, the
P-dcrivative yields PhEt. Reduction of a-chloro-
ethylbenzene proceeds more rapidly than that of Ca
a-chloropropionate or a-chlorobutyrate. Tho semir
hydrated Ca and the Ag salts of a- and p-chloro-
propionic acid are incidentally described.

H. Wren.
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Highly-polymerised compounds. LV. Poly-
acrylic acid. H. Staubinger and H. W. Kohli-
schutter (Ber., 1931, 64, [B], 2091—2098).—Poly-
merisation of acrylic acid by irradiation occurs more
rapidly in C02than in 02 and is particularly rapid
when the operation is commenced in 02 or air and
continued in C02 The influence of 0 2is marked with
30% and 5% aq. solutions. Below 100°, individual
specimens of acrylic acid show individual behaviour
towards polymerisation, but at 110° or above poly-
merisation occurs rapidly in all cases, yielding non-
homogeneous products varying from glassy, trans-
parent masses to hard, porcelain-like materials. All are
amorphous. Polymerisation is considered to follow the
scheme:+¢+C11(00,11)-CH., ese+ XCOH-CH:CH,— >
CH(COXH)-CH2[CH(COH)-CH2]r_.-CH(COH)-CH2-.
Solid polyacrylic acids swell strongly in H2 without
dissolving completely at low temp.; at 100—120°
homogeneous sols, are more or less rapidly obtained.
They are polybasic acids of unknown mol. wt. They
are weaker than the monomeric acid and the Na salts
are feebly alkaline. Titration of the acids with NaOH
in presence of phcnolphthalcin shows about 96% of the
COaH group, but exact results are obtained potentio-
metrically. The conductivity of the poly-acids and
their salts is lower than that of the monomeric sub-
stances. The viscosity of polyacrylic acid sols
depends on pa in the same manner as that of the
proteins. Viscosity is at a max. at the neutral point
and decreases with increase of NaOH. W.ith lietero-
polar compounds such as the polyacrylic acids, high
ypC vals. do not necessarily imply a high mol. wt.,
since viscosity' varies with pnand there is no evidence
of the identity of the dissolved particles and the
mols. The changes of viscosity' are due to causes
other than those operative with homopolar mol.
colloids. Since the behaviour of the admittedly
highly-polymerised acrylic acids resembles that of the
proteins, it is probable that the latter also are highly
polymerised and not specially structured. Depoly-
mcrisation of polyacrylic acids can be effected by-
contact with H,0 at different temp, or with aq.
NaOH. ¢ H. Wren.

Configurative relationships of the a-bromo-
acids obtainable from the optical isomerides of
isoleucine and of aHoleucine to the amino-acids
obtainable from these by amination. Walden
inversion. E. Abderhalben and W. Zeisset (Z.
physiol. Chem., 1931, 200. 179—190).—By known
reactions (bromination with NOBr, chlorination with
SOCI2, amination with ag. NH3, etc.), the following
were obtained: chloroacetyl-Z(4-)-woleucine, m. p.
71—73° [a]Jo +26-0° in EtOH, glycyl*™-isoleucine,
m. p. 242—243° (decomp.), [a]» -14-1° in H20;
cliloroacetyd-d(—)-fsoleucine, m. p. 72—74°, [a}g
—26-1° in EtOH, gly'cvl-d(—)-i,soleucine, m. p. 240—
242° (decomp.), [ajg +13-6°in H20 ; chloroacetyl-\{-\-)-
alloleucine, m. p. 80—S6°, [a]$ 4-19-1°in EtOH, glycyl-
I(4~)-allofewciwe, m. p. 245—247° (decomp.), [OI}?
—09-4° in H20 ; chloroacetyl-d (—)-alloisofe«ci«e, glycyl-
d(—)-alloisofewcine, m. p. 244—246° (decomp.), [a]g
4-9-2° in H2; [d]-(+)-allo-a-/jro»io-S-wertyb'a/enc
acid, b. p. 107—108°/2—3 nun., [a]\? -f-12-80° from
d(—)-alloisofe«ciiie; [d](-p) -alio - a - bromo - fi-methyl -
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valeryl chloride, b. p. 76—78°/12—13 mm.; [1](—)-
allo-a.-bromo-$-methylvaleric acid, b. p. 124—126°/
7 mm., [aln —12-90°, from /(-(-)-«Woisoleucine [phenyl-
carbimido-derivative, m. p. 151°, [ajg 4-31-6°], [1](—)-
allo-a-6romo-[mdhylvaleryl chloride, b. p. 51°/3 mm ;
[d1(-[-)-a.-bronio-$-methylvaleric acid, m. p. 40—A41°,
[dl® 4-24-2° in CfHH O, giving d(—)-isoleucine (phenyl-
carfitmnfo-derivative, m. p. 125—130°, [a]“ —32-1° in
EtOH), [d](+)-tt.-bromo-[i-melhylvaleryl chloride, b. p.
57—59°/3 mm.; [\\{—)-a.-brmno-$-methylvaleric acid,
m. p. 38—40°, [a]J —22-3° in CGd 6 [chloride, b. p.
69—71°/10 mm.], giving Z(+)-isoleucine (phenylcarb-
imido-derivative, m. p. 123—127°, [a]f? +32-4° in
EtOH); [l](-)-ed\o-a.-bromo-[i-methylvalerylglycine,
m. p. 77—79°, [a]* —48-1° in EtOH, giving d(—)-iso-
leucylglycine, m. p. 212—214° (decomp.), [a]]J —18-8°
in H20 ; [d](-\-)-a\\o-a-bromo-$-methylvalerylglycine,
m. p. 81—82° [a]* +49-4° in EtOH (oL-bromo-fatty
acid, [a]'$ 4-12-80°), giving \{-\-)-isoleucylglycine, m. p.
220° (decomp.), [a]]? -j-16-6° in H 20 ; [ii](4-)-«-bromo-
p-methylvalerylglycine, m. p. 107—108°, [a]]? +62-7°
in EtOH (a-bromo-fatty acid, [a]]? -(-24-2°), giving
I(+)-affoisoleucy’lglycine, m. p. 260—261° (decomp.),
[a]]? 4-57-0° in H20 (phenylxarbimido-denv&tive, m. p.
151°, [«]g 4-30-4° in EtOH); [I](-)-a-6romo-|5-
methylvalerylglycine, m. p. 105—106°, [a]* —60-9°
in EtOH [oL-bronio-fatly acid, [a]l —22-3°), giving
d(—)-alloisoleucylglycine, m. p. 252—255° (decomp.),
[a]fj —62-7° in H20. J. H. Birkinshaw.

Behaviour of octoic, hexoic, valeric, iso-
valeric, and benzoic acids on extraction from
aqueous solution with light petroleum. J.
Grosseeld and A. Miermeister (Z. anal. Chem,,
1931, 85, 321—330).—The partition coeffs. of the
above acids between H20 and light petroleum have
been determined, and all follow the law £=c/i/c2
The % extracted when solutions of different con-
centration are agitated with equal vols. of light
petroleum are tabulated. J. W. Smith.

of unsaturated lactones to
deoxy-acids. Il. W. A. Jacobs and A. B. Scott
(J. Biol. Chem., 1931, 93, 139—152).—Catalytic
reduction (Adams) of ao[i-trimethyl-A”-angelica-
lactone in EtOH at 20—25° gives a.ot$-triniethylvaleric
acid (about 50%), b. p. 137—138°/43 mm., and
a.oL$-trimctkyl-y-valeroladon£, b. p. 121—123°/33 mm.
Similarly, p-methyl-A”*-angelicalactone affords p-
methydvaleric acid (about 50%), b. p. 197—198°
(corr.)/758 mm. (Ag salt), and p-methyl-y-valcro-
lactone; aap-trimethyd-A”-butenolide yields aafi-tri-
methydbutyric acid (21%) and (mainly) aap-tri-
methylbutyrolactone; @3-phenyd - aa - dimethyl - A*-
butenolide furnishes $-phenyl-aa-dimethylbutyric acid
(about 25%), m. p. 61—62°, and fi-phenyl-<xx-di-
niethylbutyrolaclone, m. p. 91—92°, whilst complete
hydrogenation gives the same proportions of g-cyclo-
hexyl-oioi-dimethylbutyric acid, m. p. 39—40°, and
$-cyclohezyl-oi.tx-dimethylbutyrolactone, m. p. 51—52°.
The ydeld of deoxy-acid formed during reduction of
py-unsaturated y-lactones (cf. A., 1930, 1162) is
diminished by (j-substitution. a-Anisylidene-A™
angelicalactone undergoes a preliminary 1 : 4-addition
of H2and finally'gives (mainly) mx-anisyl-y-valerolactone,
m. p. 60—61°, and 17% of x-anisylvaleric acid, m. p.

Hydrogenation
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50—52°. A“-Butenolide (prepared by thermal de-
comp. of y-chlorocrotonic acicl) affords butyrolactone
(00%) and butyric acid (10%); the acid is probably
formed from A~-butenolide which may arise during
the reduction or is present in the original material.
Reduction of 8-keto-B-phenylhexoic acid with Na-Hg
in EtOH gives p-phenyl-8-hexolactone, b. p. 197—
200°/19 mm., reduced catalytically to a mixture,
b. p. 194—198°/20 mm., of stereoisomeric [3-cycZohexyl-
8-hexolactones. H. Burton.

Synthesis of straight-chain unsaturated acids.
R. Bhattaciiarya and J. L. Simonsen (Proc. XV
Indian Sci. Cong., 1928, 153).—X-lodododecoie acid,
prep, from castor oil by way of undecenoic, X-bromo-
undecoic, cyanoundeeoic, docamethylenedicarboxylic,
and X-hydroxylauric acids, was condensed with
mdecin to yield behenolic acid.

Chemical Abstracts.

Alcoholysis. 1. M. Goswami and S. Ramanu-
jam (J. Indian Chem. Soc., 1931, 8, 413—416).—The
conversion of fat (coconut oil) into the Me esters of
its fatty acids by boiling with MeOH in presence
of various catalysts is studied. POC13is as effective
as, and more readily manipulated than, dry HC1
(cf. A, 1907, i, 9; 1919, i, 308). Benzene- (I) and
naphthalene-stearosulphonic acids (Il), pyridine,
piperidine, and piperidine hydrochloride have little or
no effect. When (I) and (Il) contain traces of mineral
acid catalytic activity is observed. H. Burton.

Unsaturated fatty acids and their derivatives.
I1l. Four stereoisomerides of dihydroxy- and
dibromo-stearic acids. TV. Mechanism of
forming stearolic acid from dichlorostearic acid.
Y. Inoue and B. Suzuki (Proc. Imp. Acad. Tokyo,
1931, 7, 261—264, 265—268).—IIl. The hydroxy-
acids are prepared by the action of 1% ag. KMn04on
a 1% solution of oleic or elaidic acid in 1% aq. KOH,
at 1—3°; elaido- and oleo-dihydroxystearic acid have
m. p. 100° and 130°, respectively. The acids were
resolved through the strychnine salts; the active
mdaidodihydroxyslearic acids have [a]jf —27-45° and

+27-6° in MeOH, whilst the corresponding oleic
acids have [a]n —23-6° and +23-0° in MeOH. All
the stereoisomerides were readily racemised. The

dibromides were readily prepared by the action of
Br in the cold and were separated by the strychnine
salts. 1-Oleodibromoslearic acid had [a]D —18-5°.
Inactive dihydroxy-acids were obtained on treat-
ment of the dibromo-compounds with Ag20.

V.
KOH in EtOH for 12 hr. at 100° and oxidation of the
-Me esters by Armstrong and Hilditch’s method showed
that in addition to stearolic acid, Af0-octadecadienoic
acid, C18H3202 (Me ester, b. p. 192—193°/4 mm ;
Zn salt, m. p. 85°), was obtained. Treatment of the
second acid with 20% KOH in EtOH at 150° con-
verted it almost quantitatively into stearolic acid.
Sorbic acid with 10% KOH in EtOH gave A&-pentinene-
carboxylic acid, m. p. 128°. C. C. N. Vass.

Oxidation of oleic acid by means of hydrogen
peroxide with, and without the addition of copper
sulphate : a possible analogy with its oxidation
in vivo. I. S. Maclean and M. S. B. Pearce
(Biochem. J., 1931, 25, 1252—1266).—When oleic

Treatment of oleodichlorostearic acid with 20%
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acid was oxidised by H202 at 95° (A., 1908, i, 119)
a fraction agreeing in composition with that of diketo-
stearic acid wasformed. Ana-keto-derivative of nonoic
or decoic acid and some dihydroxystearic acid were
also present. The yields of H2C03, AcOH, and
HCO2H corresponded with the complete oxidation
of 5—10% of the total oleicacid. Increasing the pro-
portion of H20 2increased the proportion of dihydroxy-
stcaric acid present. Small amounts of Culr salts
greatly increased the extent of oxidation. At 95°
with a large excess of 1120 2 more than 70% of the
original oleic acid was completely broken down to
H2C03, HCO2H, and AcOH. Succinic and 8-keto-vj-
hydroxyoctoic acids were also formed at the same
time. Oxidation in the presence of Cull salt at
60° produced amounts of H2C03, HCO02H, and AcOH
corresponding with complete oxidation of about 20%
of the total oleic acid. The product obtained in
greatest amount was 8-keto-7)-hydroxyoctoic acid.
Succinic acid and a mixture of various oxygenated
derivatives of stearic acid were also present. Among
the products of oxidation of octoic acid succinic
and 8-keto-7i-hydroxyoctoic acid were found.
S. S. Zitva.

Action of concentrated sulphuric acid on oleic
acid and oleyl alcohol. C. Riess (Collegium, 1931,
557—588).— A max. amount of H2S04 is combined
at the point of unsaturation during the first hr. of its
action at room temp, on oleic acid. The amount of
organically combined SO03 is reduced by more pro-
longed action and hydroxystearic acid is formed, the
amount being greater as the amount of reacting H2S04
isincreased or the temp, raised. Most of the hydroxy-
stearic acid is esterified. The combination of the
H2504 is much slower at 0°, and it is practically the
only reaction which occurs, since very little hydroxy-
stearic acid is formed even after 24 hr. The sulphon-
ation proceeds furthest at low temp., whilst the
hydrolysis of the H2S04 esters proceeds only very
slowly. Oleyl alcohol is sulphonated at the point of
unsaturation and at the OH group, but the reaction
is slower than with oleic acid. Within the limits
0—40°, the reaction of the H2S04with the unsaturated
atoms is almost independent of the temp. The re-
action of the H2S04 with the OH group proceeds
very slowly at low temp, and is accelerated appreciably
as the temp, is raised. The H2504is eliminated again
at still higher temp., especially if 40% of H2504 is
used. D. Woodroffe.

Preparation and purification of linoleic acid.

. I. Waterman and J. A. van Dijk (Verfkroniek,
1931, 4, No. 2, 15—19; Chem. Zentr., 1931, i, 2740).—
Linoleic acid, prepared from sesame oil fatty acids by
bromination and debromination, distilled in a cathode-
light vac., freed from oleic and saturated acids by
cooling in COMe2, and finally cryst. from COMe2 by
cooling, had I val. 179-9, CNS' val. 91-2, df 0-9031,
n0 1-46643, nD 1-46944, nF 1-47642, na 1-48228; [M}c
86-02, [M]d 86-49, [d/]F 87-60, [M]a 88-51.

A. A. Eldridge.

Polymerisation of the methyl esters of higher
unsaturated fatty acids. VIII. Polymerisation
of methyl linolenate and linoleate. IX. Hydro-
genation of the methyl esters assumed to be
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intrapolymerised [cyclic
Kino (Sci. Papers Inst. Phys. Ghein. lies. Tokyo,
1931, 16, 127—132, 133—135; cf. this vol., 602).—
Me linoleate and linolenate, obtained from linseéd
and sesamé oils through the Pb salts and bromides,
are heated in H2 at 290—300° for varying times.
Distillation of the product at G—7 mm. removes
monoearboxylic esters, which from the | val. and
mol. \vt. are considered to contain cycZobutane deriv-
atives, formed by intramol. condensation, the pro-
portion increasing with time of heating, and being
less for the linoleate than for the linolenate. The
residue from the distillation, which increases with
time of heating, consists mainly of dimeride from Mo
linoleate, but contains higher polymerides in the case
of Me linolenate.

1X.
ation of the above monoearboxylie esters than that
calc, from the | val., the velocity of absorption
diminishing after the quantity corresponding with the
I val. has.been absorbed. The ester C],Hal-C02Mo
(A., 1930, 1272) after reduction gives an acid having
the samé in. p. as aracliidic acid, the theoretical
quantity of Hs to reduce the assumed cycZobutane
ring being absorbed. The ester C2IHMCO02Me (loe.
cit.) is not completely reduced, the resulting acid
after repeated purification having a lower m. p. than
behchic acid. A. A. Levi.

monomerides]. K.

Conversion of erucic acid into brassidic acid
by nitrous acid. G. Rankoff (J. pr. Chem., 1931,
[ii], 131, 293—300).—Smooth isomerisation of erucic
acid, Me,[CH2]7-CH!ICTL[Cff2]11-COH, into brassidic
acid, Me-[CH2]18*CH:CH-C02H, occurs when it is
treated in 30% HNO3 with 0-2 of its wt. of NaNO02
at 54—58°. With larger quantities of NaNO, oxid-
ation affords by-products which prevent crystallis-
ation of the product and under such Conditions
were isolated aracliidic (n-eicosoic acid), brassylie,
HOaC-tCEyjyCOaH, and w-nonoic acids, and a nitro-
genous substance which affords n-nonoic acid oii steam-
distillation. J. W. Baker.

Lignoceric acid and lignoceryl alcohol from
“sulphate soap.” H. Sandqvist,J. Gorton, and
E. Bengtsson (Ber., 1931, 64, [B], 2172—2174).
—Extraction of the Na salts from * Tallol ” with
E t2G, ligroin, etc. removes phytosterols and lignoceryl
alGOhol, C24H 500, which are separated from one
another by fractional crystallisation and destruction
of the ilnsaturated sterols by7 treatment of their
acetates in CTICL, with an excess of Ac20 and cone,
U.,80.,. Treatment of the sulphate soap with H20
leaves the sterols in solution, whereas the lignoceryl
alcohol is found in the filter residue. After removal
of the alcohol by Et-20, the remaining Na salts yield
lignoceric acid identical with the product obtained by-
oxidising the alcohol. For lignoceric acid and its
Me fester the m. p. S0-3—81° after softening at 77°
and 58—59-8°, respectively', are recorded, whereas
.synthetic n-tetracosoic acid and its Me ester have
m. p. 85° and 60°, respectively’. Lignoceryl alcohol,
m. p. 76°, and its acetate® m. p. 56°, are compared
with synthetic «-tetracosanol, m. p. 77-5°, and its
acetate, m. p. 57°. H. Wren.

More H2is absorbed in the catalytic hydrogen-

BRITISH CHEIHCAL ABSTRACTS.— A.

Optical rotation of lactic acid. W. D. Ban-
croft and H. L. Davis (J. PhySiC&| Cliem., 1931, 35,
250S—2529).—Sarcolactic acid should be designated
Z-(+)-lactic acid to show that, although its dil. ag.
solutions are dextrorotatory, the lIrevorotations of its
salts and esters show it to be the Z-form of lactic acid.
As in the oase of malio acid (A., 1930, 892), there is
a fourth tautomeric modification involved. The
evidence indicates this to be a dextrorotatory ethylene
oxide form. The equilibria involving the anhydride
or lactide are reached slowly, whilst that between the
normal and the ethydene oxide forms is reached
rapidly’, The changesin rotation shown by solutions of
sarcolactic acid on concentration or dilution can then
bo satisfactorily interpreted. L. S. Theobald.

Levulic acid. Il. Vapour pressure of alkyl
esters (C1—Cc). H. A. Schuette and M. A. Cow-
tey (J. Amer. Chem. Soc., 1931, 53, 3485—3489).—
Equations are derived expressing tcmp.-v. p. relation-
ships for the Me, Et, Pr, 1VJ, Bu, Bu#, Zsoamyd,
n-amyl, b. p. (calc.) 253-2°/760 mm., and n-liexyl, b. p.
(calc.) 266-S°/760 mm., esters of levulic acid. The
entropies of vaporisation indicate that all these esters
are associated. Other physical data are recorded.

H. Burton.

Oxidation by ozone. Preparation of t-hydr-
oxydecoic acid by oxidation of undecenyl acetate.
M. Mottier (llelv. Chiin. Acta, 1931,14,1080—1090).
—Details are given for the prep, of i-hy'droxy'decoic
acid in about 80% yield by ozonolysis of A'-undecenyl
acetate and subsequent hydrolysis with H20 in pre-
sence of air. The effects of temp, and time of heating
on the decomp, of the ozonide by' H20 and AcOH are
studied. Decomp, of the ozonide With alkali gives
mainly aldehydic condensation products one of which
is probably, the aldol (semicarbazom, m. p. 71—72°)
derived from 2 mois, of i-hydroxydecaldehyde.

H. Burton.

Preparation of ethyl oxalate. P.W. Jewel and
J. S. Butts (J. Amer. Chem. Soc., 1931, 53, 3560—
3561).—Cryst. oxalic acid (1 kg.) is heated with EtOH
(2 litres) until dissolved, and the mixture distilled at
S0°/25 mm. until the vapour temp, is 60°. The
residue is heated with EtOH (2 litres) for 3 hr., H.,0
and EtOH are removed as above, the resultant product
is dried, and then distilled. The yield of Et oxalate-
is about 85%. H. Burton.

Additive components of ethyl sodiomalonate
and related compounds. N. E. Holden and A.
Lapworth (J.C.S., 1931, 2368—2375).— W hen benzyl-
idoneacetophcnone is heated in Ceéli6 with Et sodio-
methylmalonate, Et a-methydcinnamate and Et sodio-
benzoylacetate are produced. This cannot be ex-
plained by the hypothesis advanced by Thorpe (ibid.,
1900, 77, 923) and by Michael and Ross (this vol.,
67), which overlooks the possibility of exchange of
positions of H and CN or H and CO,Et; it is, how-
ever, capable of interpretation on the basis of analogy"
with Well-known reactions which are consistent with
electrochemical conceptions of the behaviour of
sodio-derivatives of weak acids or 0-acids.

F. R. Shaw.

Diisopropylmalonic acid and its derivatives.
F. C. B. Marshall (J.C.S., 1931, 2336—2338).—Tim
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prep, of Et diisopropylnialonamate, m. p. 62° (from
the Ag salt and Etl); Et, b. p. 246-2°/751 mm., Et
Il, m. p. 66° and Me diisopropylmqglonate, m. p. 32°;
and diisopropylmalonic acid, m. p. 198° (from Me
ester), which is converted by SOCI2 into diisopropyl-
acetyl chloride, b. p. 63°/15 mm. (anilide, m. p. 148—
149°) (cf. A., 1908, i, 002), is described.
P. R. Shaw.
Electrolysis of hydrogen esters of unsaturated
dicarboxylic acids. P. Karrer and M. Stoll
(Helv. China; Acta, 1931, 14, 1189—1194).—Electro-
lysis of Na Et fumarate in presence of MeOH and
NaOAc gives no muconate (cf. Bloch, Diss., Miinchen,
1902); the main product is an ester, b. p. 98—101°/
12 ram., hydrolysed by 10% KOH to fumaric acid
and an oil. In absence of NaOAc, the same ester
and a trace of Me muconate are produced. Me Il
mucoiiatc, m. p. 163°, prepared by partial hydrolysis
of the Me2ester, does not undergo the Kolbe synthesis
when electrolysed as the K salt in presence of ag.
MeOH and KOAc; the main reaction is hydrolysis.
H. Burton.
Digitalonic acid and the corresponding tri-
liydroxymethoxyglutaric acid. Il. Kiriani (Ber.,
1931, 64, [E£], 2027—2028; cf. A., 1916, i, 493).—
The isolation of trihydroxymethoxyglutaric acid, m. p.
122°, [a]D —27-4° in H,0, from the products of the
action of HNO;, (d 1-4) on digitalonolactone is effected
through the Ca and Zn salts. A ketonic acid is
formed in considerable amount as by-product.
H. Wren.
Action of potassium cyanide on potassium
mannosaccharate. 11. Kitiani (Ber.,, 1931, 64,
[£], 2018—2026; cf. A., 1928, 741).—The view that
the attack of KCN on K Inannosaccharato occurs
between the RR'-C atoms requires modification, since
the acids, C7H 10010, are converted by boiling HI into
adipic and unsaturated CGacids instead of butane-
alRS-tricarboxylic acid and when boiled in 1120 lose
CO, (indicating thus the presence of the C(CO,H)2
group) and yielding an unknown acid, CGH100 8 or
0@180 7, analysed as the mono- and penta-liydrated
Ca salts. An improved method for the isolation of
the C7H 10010 acids is described. H. Wren.

Preparation of ellagic acid. M. Nierenstein
(Helv. Chim. Acta, 1931, 14, 912).—Attention is
directed to the author’smethod (J.C.S., 1921,119,279)
of prep, of ellagic acid, the Ac4 derivative of which
has m. p. 343—346° and not 317—319° (cf. this vol.,
351). H. Burton.

Polymerisation of acetaldeliyde. W. Il. Hat-
cher and B. Brodie (Canad. J. Res., 1931, 4, 574—
581).—The polymerisation to paracetaldehydc of
MeCHO alone or in CGH Gin presence of H3P 04 has
been followed dilatometrically. At low concentra-
tions the reaction is of the third order, but at high
concentrations the reaction velocity increases with
time. The velocity is directly proportional to the
quantity of catalyst. Powdered glass has a slight
variable influence on the reaction, but it is considered
to be without theoretical significance. The equi-
librium concentration of paracetaldehyde is 94-3%
for the partial depolymerisation in presence of H3P 0 4.

J. D. A. Johnson.
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ap-Ethylenic straight-chain aldehydes. R.
Detaby and S. Guillot-Allegre (Compt. rend.,
1931, 192, 1467— 1469).—p-Alkylacraldehydes are
obtained by oxidation with Cr03 of the corresponding
alcohols, obtained by the isomérisation of alkylvinyl-
carbinols under the influence of PBr3. Optimum
conditions for oxidation are described. fi-Ethylacralde-
hyde [&a-pentenall, b. p. 125° (semicarbazone, m. p.
180°; p-nitrophcnylhydrazonc, m. p. 115°; (3-ethyl-
acrylic acid, m. p. 4°); $-propylacraldehyde, b. p.
150—152° (semicarbazone, m. p. 175—176°; p-nitro-
phenylhydrazone, m. p. 139°; [i-propylacrylic acid,
m. p. 33°); p-butylacraldehyde, b. p. 165—167°
(semicarbazone, m. p. 169°; p-nitrophenylhydrazone,
m. p. 154°), and (3-isoamylacraldehyde (impure), b. p.
76—79°/13 mm. (semicarbazone, m. p. 179°; p-nitro-
phenylliydrazone, m. p. 152—156°), are described.

G. Discombe.

Conjugated double linkings. XIX. Hexa-
dienal and octatrienal. R. Kuhn and M. Hoffer
(Ber., 1931, 64, [B], 1977—1979; cf. A., 1930,1406).—
The isolation of homogeneous hexadienal and octa-
trienal from the products of the action of piperidine
on a mixture of croton- and acet-aldehyde is readily
effected through the NaHS03 compounds. Hexa-
dienal can be distilled unchanged in NH3 and the
crude material is readily purified by the action of
NH3in Et20 (whereby crotonaldehyde, aldol, etc. are
precipitated) and subsequent distilfation ; it has b. p.
173—174° (coit.)/754 mm., 64—66°/Il mm., dg
0-9087 [oxime, m. p. 159-5—160-5° (com, partial
decomp.) ; phenylhydrazone, m. p. 101—102° (corr.)].
Octatrienal, m. p. 55° readily becomes polymerised
to a yellow, amorphous mass even in an indifferent
gas. The aldehydes readily reduce Fehling’s and Ag
solution. The green coloration with Schiff’s reagent,
imputed to octatrienal (loc. cit.), is due to an impurity.

H. Wren.

Oxygen absorption by fission products of the
hexoses and active catalysts thereof. L. Anhi-
strom and Il. von Euter (Z. physiol. Chem., 1931,
200, 233—245).—The rate of oxidation of dihydroxy-
acetone, glyceraldehyde, and methylglyoxal increases
with rising pn between 6-5 and S. Methylglyoxal is
much more slowly oxidised, but the rate is consider-
ably increased in presence of harnin. Oxidation of
glyceraldehyde is slightly stimulated by CuS04 and
not inhibited by KCN. Dihydroxyacetone and
glyceraldehyde show stimulation by hamin in pyr-
idine, further increased by KCN. Mesohamin ester
produces slight stimulation, deuteroporphyrin ester
inhibition. FeS04 produces an increase in rate,
Fe2(S043 none. Mesoporphyrin hydrochloride shows
inhibition with glyceraldehyde. Pyruvate oxidation
is strongh- stimulated by FeSO..

. . J. H. Birkinshaw.

Action of thiocarbimides on oximes. C. V.
Gheorghiu (Ann. Sci. Univ. Jassy, 1931, 16, 389__
458).—A more detailed account of work previously
reviewed (A., 1927, 229). H. Burton.

Detection of acetone in presence of acetalde-
hyde. L.Kr1inc (Arh. Hemiju, 1931,5, 212—216).—
The Scott-Wilson reagent, for both COMe., and
MeCHO, can he made sp. for COMe, by adding's c.c.
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of the reagent to the solution examined, allowing the
ppt. to form, adding a few c.c. of H20, and evaporating
to half vol. 5 c.c. of Scott-Wilson acid mixture are
then added, and the solution is distilled through a
boiling 30% KOH solution into 5 c.c. of Scott-Wilson
reagent, when a ppt. indicates the presence of COMe2.
Should the MeCHO content exceed 2 mg., 2 c.c. of
3% H202 should be added to the original solution
together with the reagent, and the mixture is at once
distilled through KOH into fresh reagent.
R. Truszkowski.
Reductions with lead-sodium [alloys]. 1. F.
Fighter and 1. Stein (Helv. Chim. Acta, 1931, 14,
1205—1211).—Alloys containing 10—30% Na reduce
COMc2 in dil. H2S04 solution at 45° to pinacol and
small quantities of one or more unstable Pb iso-
propyls. F. L. Usher.

Chemistry of the three-carbon system.
XXVII. Homomesitones, CIH180 and CsH 140.
G. A. R. Ivon and E. Leton (J.C.S., 1931, 2496—
2507).—The action of alkaline condensing agents on
COEt, gives no homomesitones (cf. A., 1928, 1218),
but evidently a cyclic compound, b. p. 124—128°/12—
18 mm .; acid agents behave similarly. The expected
condensation products, 8-methyl-e-ethyl-As-hepten-y-
one, b. p. 80°/10 mm. (semicarbazone, m. p. 153°), and
8-methyl-e-ethyl-Ac-hepten-y-one, b. p. 74°/10 mm.
(semicarbazone, m. p. 109°), are obtained synthetically
from the corresponding acids. COMePra, in presence
of NaOEt, undergoes condensation to a mixture of
a8 and iy isomerides of ~-methylnonen-S-ones, in
the proportion of 3 : 1, i.e., Z-tnethyl-A*-, b. p. 90—92°/
16 mm., and Z,-methyl-An-nonen-8-one, b. p. 94°/18 mm.,
which may also be obtained from the corresponding
acids. The homomesitone condenses with Et malon-
ate to give 1-methylA-ethyl-1-n-propylcyclohexane-3 :5-
dione, m. p. 106°. The action of acid condensing
agents on COMePr“ gives crude ketones with branched
chains, but synthesis from the corresponding acids is
required to give pure products : 8-methyl-y-ethyl-Av-
(@), b. p. 83°/14 mm. (semicarbazone, na. p. 123°), and
8-methyl-y-ethyl-As-hepten-fi-one (Py), b. p. 69°/Il mm.
(semicarbazone, m. p. 154°).

The equilibria and mobilities of the foregoing have
been determined under standard conditions. The
great influence of the a-alkyl substituent in retarding
mobility and also in shifting the equilibrium towards
the Py-form is shown. It is indicated that cis-trans-
isomerism affects the equilibration of
CMeEtICMe’COMe and its Py-isomeride, and the
change between the two forms of the Py-isomeride
passes through the ajl-ketone. F. R. Shaw.

Mono-methyl and -ethyl ether of dihydroxy-
acetone. 1. S. Neuberg (Biochem. Z., 1931, 238.
459 460).—By7 oxidation of a-Me and -Et ethers of
glycerol with hypobromite the corresponding ethers
of dihydroxyacetone are obtained, the m. p. of the
2 :4-dinitrophenylhydrazones being 175° and 171°,
respectively. Tlie same reaction may be carried out
biochemically by fermentation with Acetobacter sub-
oxidans. " P. W. Clutterbuck.

[Reasons for the difference in the behaviour of

analogous compounds of bivalent cobalt, nickel,
and copper containing diacetyldioxime.] S.
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Ponzio (Ber., 1931, 64, [B], 2346).—A reply to Tliilu

and Heilborn (this vol., 938). H. Wren.
Dioximes. LXXVIIl. G. Longo (Gazzetta,
1931, 61, 575—583).—u.y-Diamino-a$y-trioximinopro-

pane, m. p. 154° [Ni salt, C3H 60 3N5)2Ni], is prepared

by the reaction GH2(CN)2—%-NC>C(INOH)U N —

HAN-[C(:NOH)]3-NH2. With Ac20 it gives the

substance °<n:$.C(NH2):N-OAc’ m' p’ 193— 1940
(cf. Wieiand, A., 1930, 482). Dicyanoglyoximc, m. p.

145° (decomp.) [trihydrate, m. p. 98—99°;, Ac2
derivative, m. p. 181—182°;, Bz derivative, m. p.
143—144° (decomp.); Bz~ derivative, m. 43 225°

(decomp.) ; Na salt; Ag salt], prepared by the action
of KCN o011 dichloroglyoximc, reacts with NH20H
giving aS-diaminp-ufiyS-tetraoximinobutgne) m. p. 181—
182° (decomp.) [Ace derivative, darkens at 190°, m. p.
230° (decomp.)]. E. E. J. Marler.

Bromonitroso-derivatives of oximino-com-
pounds. I. De Paotini (Gazzetta, 1931, 61,
551—557).—The following radicals are classified with
regard to their favourable effect on the reaction
CRR'INOH — > CRR'Br-NO (CnH,,1+1, RC,H2xn,
CO.,Et) > (COC,H2,+4, Bz) > (C6H4R, CO2H, ON).
Class 3 completely inhibits tiae reaction. The anomaly
of the formation of a bromonitroso-derivative by the
form of a-oximinopropionic acid which has additive
properties is explained by suggesting a 0-acid structure
-(OH)GO (A., 1918, ii, 4), the ordinary form of the
acid which forms no bromonitroso-derivative being a
true carboxylic acid. E. E. J.

Ferricyanide method for the determination
of reducing sugars. Modification of the Hage-
dorn-Jensen-Hanes technique. A. C. Hulme
andR. Narain (Biochem. J., 1931, 25,1051— 1061).—
This modification gives a linear relation between
the amount of sugar and the amount of ferricyanide
reduced over a range of 0-2—3-0 mg. in the case of
dextrose, levulose, and invert-sugar, and of 0-2 to
3-5mg. in the case of maltose. In a mixture of sugars
the ferricyanide-reducing power of one sugar is
unaffected by the presence of others. Invert-sugar
prepared by acid hydrolysis of sucrose has a slightly
higher reducing value than a mixture of equal amounts
of dextrose and laevulose. Sucrose inverted by HC1
hydrolysis gives accurate results. The results are
high when citric acid is used. S. S. Zitva.

Hydrazones and osazones of sugars. E. VoTO-
6ek and F. Vatrentin (Arh. Hemiju, 1931, 5, 155—
162).—The sugar of which a given hydi’azone is a
derivative can be identified by distilling the hydr-
azone with 12% HC1, when the production of furfur-
aldéhyde indicates the presence of pentose, and of
methylfurfuraldehyde methylpentose, whilst neither
is evolved by hexoses. This reaction can be applied
to determine whether the pentose or methylpentose
component of a disaccharide is responsible for its
reducing action. Lactosephenylosazone exhibits
mutarotation in MeOH, whilst the rotation of the
phenylosazone of anhyd. lactose is constant, p-
Nitrobenzaldehyde can conveniently be substituted
for PhCHO in the regeneration of sugars from their
hydrazones, in view of the greater insolubility of its

Mariler.
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hydrazone. Fructosephenylmethylosazone yields the
corresponding phenylosazone on heating with excess
NHPh-NH2, whilst with p-bromophenylmethylhydr-
azone a mixed osazone is obtained. The muta-
rotation of osazones is not due to tautomerism
between the dihydrazone and azo-forms, as fructose-
phenylmethylosazone, which does not possess a
labile H atom, exhibits mutarotation.
R. Truszkowski.

X-Ray examination of arabinose, xylose, and
rhamnose. E. G.Cox (J.C.S., 1931, 2313—2323).—
X-Ray examination, by which unit cells and space-
groups have been determined, indicates that fi-l-
arabinose and a-d-xylose [the latter described by
Wherry (A., 1919, i, 65) as monoclinic] are ortho-
rhombic, bisphenoidal, space-group The space-
group of d-rhamnose hydrate is C% Possible struc-
tures for arabinose and xylose are suggested and a
tentative suggestion as to the configuration of the
mois, in the cryst. state is put forward.

F.

Alterations in the rotation and mutarotation
of dextrose. 1. Effect of concentrating [solu-
tiOﬂS]. H. N. Naumann (Biochem. Z., 1931, 239,
434—440).—When aq. solutions of pure dextrose
are conc. (even slightly) at atm. pressure muta-
rotation occurs and persists for 3—4 hr. Concen-
tration on the water-bath docs not cause reduction
in the final val. of the rotation. Concentration
under reduced pressure causes mutarotation similar
Mo that produced at atm. pressure. When evapor-
ation is earned out under reduced pressure the temp,
should not exceed 40° after the solution has become
syrupy. W. McCartney.

Benzylideneglucose and its application to
syntheses ; 1-benzoylglucose. L. Zervas (Ber,,
1931, 64, [R], 2289—2296).—Interaction of dextrose
and PhCHO in presence of anhyd. ZnCl2 gives a
mixture from which 4 : 6-benzylidene-ct-d-glucose (I ;
X=H) m. p. 188° (corr.), [a]]? —4-0° in MeOH

(equilibrium). It exhibits down-

TT.p.nv =l ward mutarotation and reduces

H-T-OH A Fehling’s solution slowly when
nerTT i cold unless excess of alkali is

TT*r present, rapidly when hot.

h*éh —[Q”ph Accordlng to conditions it affords
H.-C*0- a phenylhydrazone, m. p. 181°

(corr.), or phenylosazone, decomp.
*) 210° (corr.). With alkali and
1mol. of Me2S04it gives benzylidenemethylglucoside,
identical with that derived from PhCHO and (3-methyl-
glucoside. Acetylation of benzjdideneglucose yields a
mixture from which ~-benzylideneglucose triacetate, m.p.
201° (corr.), [a]lg —51-7° in CHC13, isisolated, converted
by catalytic hydrogenation into a glucose triacetate,
which further yields (j-glucose penta-acetate. Benzyl-
ideneglucose is sol. in aqg. NaOH to a Na derivative
(I; X=Na), [a]D —19-1° (initial val.), which slowly
decomposes in aq. solution, but regenerates a-benzyl-
ideneglucose if immediately acidified with AcOH.
With Me2504 it affords benzylidenemethylglucoside
and with Ac,0 almost exclusively p-benzylidene-
glucose triacetate. It is transformed by BzCl in
anhyd. CHCL into I-benzoyl-4: Q-benzylidene-[3-
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glucose, m. p. 208° (corr.), [a]* -44-2° in COMe.,,
catalytically hydrogenated to I-benzoyl-$-glucose,
m. p. 193° (corr.), [ajg -26-8° in H20 (ietra-acetate,
m. p. 145° (corr.); [a]]) -26-6° in CHC13), which is
hydrolysed by technical emulsin to BzOH.
H. Wren.

Crystalline acetates of glucosone and the
products of their transformation. K. Maurer
and W. Petsch (Ber., 1931, 64, [R], 2011—2017; cf.
A., 1929, 428).—Treatment of oxyglucal tetra-acetate
in anhyd. Et20 with CI2 followed by agitation of
the product with NaHCO03 and a little H20 leads to
the separation of glucosone hydrate tetra-acetate (l),
whilst the filtrate when preserved deposits glucosone
hydrate triacetate (I1), m. p. 76° [«]g -f104-2° to
+84-2° in 40% EtOH in 14 days, which reduces cold
Fehling’s solution and yields glucosazone after treat-
ment with NaOH and NHPh-NH2. It is transformed
by P205 at 18° or in CHC13 at 0° into glucosone
triacetate (I11), [a]]%_:f 105° in 40% EtOH.

I QH-OH H-OH
I OH-C-OAc ¢:o,h 20
O OAc-C-H OA c -C-H OAc-i
H-C-OAc H-C-OA H-Q-OAc
CH QH
CH2-OAc CH2-0Ac CH,-OAc
(1) (IB) )t

Examination of the substances by Zerevitinov’s
method shows the evolution of the expected vol. of
CH4 when s-tetrachloroethane is used as solvent,
whereas high results are obtained in pyridine (in
which the rotation rapidly sinks to 0°) owing to the
production of diacetylkojic acid; the change occurs
also in ag. solution containing 1—2% of pyridine.
H. Wren.

Unsaturated reduction products of sugars.
XVII. Products of the dismutation of sugars.
M. Bergmann and L. Zervas (Ber., 1931, 64, [R],

2032—2034; cf. this vol., 939). Re-examination of
8H"’ , Aieo PIACArl0AaZ°ne, , CisH20,Nt or
PhN,* ' 20 3~4 \I°cmCiim shows that the
PhNCC O second formula is correct and that the
H-C-OH | .substance isidentical with the osazone
jj.A | obtained from the product of the
uH -OH acff°n °f bypobromite on styracitol.

2 The annexed formula is therefore es-

tablished and also the persistence of oxyglucal in the
product of the hydrolysis of hydroxyglucal tetra-
acetate. pp Wren.

Dicarbonyl sugars. |1l.
duct of dextrose. B. Helferich and N. M.
Bigelow (Z. physiol. Chem., 1931, 200, 263—276;
cf. A., 1929, 1280).—Treatment of triacetyl-p-methyl-
glucoseenide (1) with Pb(OAc)4 in C6H 6 gives penta-
acetyl-"-rnethylgluconoside (I1), m. p. 146—149° (de-
comp.), [a]- —85-9°. (Il) on shaking with H,,0 yields
tetra-acetylgluconose (I11), m. p. 103—106° (slowheat-
ing), [“]8 —39-8°. (Il1) is also formed as by-product
in the prep, of (1), with a substance, m. p." 88—90°.
(111), after 10 min. hydrolysis with 0-2A7-NaOH,
affords gluconose (a syrup) (bis-p-nitrophenylhydrazone.
m. p. 121—126°). Catalytic hydrogenation of (I)
gives triacetyl-p-methyl-d-LSorhamnoside (IV) and a

New oxidation pro-
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small amount of a product, [a]]? —49-0°. Hydrolysis
of (IV) in CHCIj with Na in MeOH yields (3-methyl-
d-i'sorhamnoside, which when hydrolj'sed by 5%
H @04 affords taorhamnoso (V). Acetylation of (V)
with AcoO and NaOAc gives $-tetra-acelyUsorhamnose
(V1), sinters at 142°, m. p. 147°, [a]r? -J-21-3°.  (VI) is
also obtained by catalytic hydrogenation of [3-tetra-
acatylglucoseen. ‘ J. H. Birkinshav.

Ring structure of di/sopropylidenegalactose.
P. A. Levene and G. M. Meyer (J. Biol. Chem.,
1931, 92, 257—262).— Trimethyl-d-gahdose isopropyl-
idene ether, b. p. 105°/0-3 mm., [a]j? —31-4° in MeOH,
obtained by méthylation of d-isopropylidenegalactose
(A., 1925, i, 1043), is hydrolysed by acid to trimethyl-
d-galaclose, [a]]? -4-3° in MeOH, which is oxidised
by Br and converted into trimethyl-S-galactonolacione,
[a]f +46-S0 in H20 (Na salt, [ajj? +29-4° in H20).
From the dextrorotation of the lactone and the rate
of its formation from the free acid, mono- and di-iso-
propylidenegalactose possess a pyranose structure.

A. Cohen.

Occurrence of true bydrazone structures in
the sugar series. M. L. Woifrom and C. C.
Christman (J. Amer. Chem. Soc., 1931, 53, 3413—
3419).— Acetylation of galactosephenylhydrazonc by
Hofmann’s method (A., 1909, i, 519) gives aldehydo-
galactosephenylhydrazone penta-acetate, m. p. 135—
136°, [ogfil +41-7° in pyridine (cf. loc. cit.), also formed
from aldchydo-galactose penta-acetate or its alcoholate
(A., 1930, 1023) and NHPh\NH2 The a-phenyl-a-
benzylhydrazone, m. p. 125—129° [offf +91° in
pyridine, a-phenyl-a.-methylhydrazone, m. p. 138—139°,
[alij +27-3° in pyridine, and the p-nitrophenyl-
hydrazone, m. p. 194—195° (corr.; decomp.), [a]}5
+21-2° in CHCL13, of «We/ii/do-galactose penta-acetate
are also prepared bv both methods. The hydrazones
are assigned open-chain structures. H. Burton.

Carbohydrates and polysaccharides. XXXVI.
Structure of the leevan synthesised by the action
of Ji. subtilis on sucrose. H. Hibbert and F.
Brauns (Canad. J. Res., 1931, 4, 596—604).—The
levan obtained by the action of B. subtilis on sucrose
is identical with that obtained using B. mesentericus
(this vol., 827), its physical properties and those of
the levulose obtained by hydrolysis, of its Me3deriv-
ative, of the 1:3 :4-trimethylfructofuranose obtained
by hydrolysis of the latter, and of levan triacetate
being in agreement with those recorded for the levan
obtained using the latter culture. The necessity for
the use of an ash-free levan in méthylation experi-
ments is emphasised, the presence of 0-5% of ash
leading to a methylated product insol. in CHC13 or
Mel. J. D. A. Johnson.

Strophanthin. XXIV. Isomeric hexahydro-
dianhydrostrophanthidins and derivatives. W. A,
Jacobs, R. C. Etderfield, A. Hoffmann, and T. B.
Grave (J. Biol. Chem., 1931, 93, 127—138).—Cata-
lytic reduction (Adams) of oxidodianhydrostrophan-
thidin ethylal in EtOH gives mainly a-hexahydro-
oxidodianhydrostrophanthidin ethylal (1), m. p. 125—
129°, [a]]” +21° in 95% EtOH, hydrolysed by dil.
AcOH to a-hexahydrodianhydrostrophanthidin (11),
m. p. 178—1S0° after softening at about 112° [a]'g
+41° in CHC13 (oxime, m. p. 255—260°, formed only
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with difficulty); (Il) reacts in the aldehydic and the
lactol forms. (1) is isomerised (not homogeneously)
by HC1 in EtOH. Clemmonsen reduction of (II)
affords a mixture, m. p. 196—202°, of octahydro-
trianhydrostrophanthidins (cf. A., 1925, i, 566), whilst
the Bz derivative, m. p. 213—215° (oxime, m. p.
242—243°), of () gives, similarly, indefinite products.
Oxidation of (I1) with lIviliani’s CrO.j solution in AcOH
yields mainly a dilactone (I11), CBH3204, m. p. 192—
194°, [a]'g 4-19-4° in CHC13, and a little of the isomeric
hexahydrodilactone (IV), m. p. 265—267°, previously
described (A., 1926, 73); (I11) is converted into (IV)
by HC1 in AcOH. Re-investigation of the reduction
of the dianhydrodilactone, C2312® 4 (loc. cit.), shows
that (IV) and an isomeride, in. p. 196—199° (from
EtOH), 204° (from Et20), [a]?; +18° in CHC13, are
produced. Catalytic reduction (Adams) of anhydro-
dihydrbstrophanthidin (Bz derivative, m. p. 190—
192°) in EtOH proceeds with difficulty, giving dihydro-
anhydrodihydroslrophanthidin, m. p. 217—219°, [a]]?
+28° in pyridine, converted by EtOH containing
5% of HC1l into dihydro-oxidodianhydrodihydrostro-
phanthidin ethylal, m. p. 174—176°, [«-; —108° in
CHCI3. This is hydrolysed to dihydrodianhydrodi-
hydrostrophantliidin, m. p. (indef.) 247° after softening
above 215°, and reduced catalyticallv (Pt or Pd) to
'¢-hexahydro-oxidodianhydrostrophanthidin ethylal, m. p.
131—132°, [a]jj +13-4° in EtOH. Hydrolysis of this
affords $-hcxahydrodianhydrostrophanthidin (V), m. p.
155—156° after softening, [a]]] +20° in CHC13 [oxime,
m. p. 262° after softening; Bz derivative, m. p.
209—211° (oxime, m. p. 252°)], which also reacts in
aldehydic and lactol forms. Oxidation of (V) (as II)
gives mainly 1V.

The results of Windaus et al. (A., 1926, 73) on the
reduction of dianhydrostrophanthidin could not be
confirmed. H. Burton.

Structure of highly-polymerised compounds.
K. H. Meyer and H. Mark (Bor.,, 1931, 64, [E],
1999—2002).—The authors and Staudinger agree in
the view that highly-polymerised, natural materials
consist of long, chain-like mols. held together by
normal, chemical main valencies. The term macro-
mols. scarcely expresses the special form of these
structures. The length of the main valency chains is
controversial; Staudinger’s method of determining
mol. wt. by extrapolition of viscosity measurements
does not find acceptance. In solution the arrange-
ments are very complicated and, in general, neither
homogeneous micelles nor isolated main valency
chains are present. It is beyond doubt that, owing
to the marked action of the solvent, the dissolved
particles differ from the micelles in the solid state and
the propriety of speaking of “ dissolved micelles ’ is
doubtful. Causes other than cracking are operative
in causing dependence of viscosity of solutions ou
temp. Staudinger’s criticisms of changes in the
authors’ point of view and his historical treatment of
the subject are discussed. H. Wren.

Starch. XXV. Diamyloseandtetra-amylose;
triamylose and hexa-amylose. H. Pringsheim,
A. Weidinger, and H. Sattentien (Ber., 1931, 64,
[J5], 2117—2125).—Mainly a re-investigation of the
substances in consequence of the criticisms of Miekeley
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(A., 1930, 1414), in agreement with whom the val.
[a]Jg + 148° in H20 for a-tetra-amyloso is accepted.
The substance loses H20 and EtOH of crystallisation
very slowly and on desiccation yields a product of ap-
prox. const, wt. with the composition CeH 1006,0-5H20.
Diamylose has [a]’» +136° in H20, the val. being un-
changed by intensive desiccation. Under like con-
ditions, a-hexa-amylose has [a]D +136°. Repeated
crystallisation of diamylose from 1120 leads to its con-
version into tetra-amylose. This effect is not due to
the heating in H20. Tetra- and di-amjdose when
cryst. from aq. EtOH retain about 2% of EtOH, the
presence of which is not betrayed by cryoscopic deter-
minations of mol. wt.; it must therefore be firmly
combined in the mol. It is removed when agq.
solutions of the carbohydrates are boiled or when the
substances are intensely desiccated. Tetra-amylose
then remains as tetra-amylose, whereas di- is con-
verted into tetra-amylose. Similarly, a-amylosan is
stabilised by a slight EtOH content. Miekeley’s pro-
duction of two acetates from tetra-amylose is due to
degradation by either method resulting in diamylose
acetate, hydrolysed to diamylose, which is converted
by 1120 into tetra-amylose. Re-examination of the
difference between tri- and (3-hexa-amylose is rendered
difficult by the sparing solubility in 1120, which is too
small to permit direct determination of mol. wt. A
difference between [a]Dfor these compounds similar
to that now established between di- and tetra-amylose
has been noted. Triamylose acetate, [a]* +120° in
CHCIj, and j5-hexa-amyio.se acetate, [a]™ +143° in
CHCI3, differ distinctly in solubility in PhMe. The
acetate of the hexa-compound appears to be present
in AcOH and PliOH as that of the tri-substance. In
C@ n hexa-amylose acetate persists, whereas the tri-
amylose derivative gives uncertain vals. In camphor
the triamylose derivative behaves non-uniformly,
whereas the hexa-amylose compound exhibits the
corresponding mol. wt. In Cl0H8 and dioxan the
hexa- is transformed into the tri-compound. In
CHBr3 the triacetate passes into the hexa-stagc or
further in very dil. solution, whereas the hexa-
acetate remains in a much greater state of aggregation.
Hexa-amylose is almost tasteless and *“ dark,”
whereas triamylose tastes sweet and “ bright.”
Tetra- and di-amylose are almost equally sweet, but
the former is “ brighter ” and the latter “ darker.”

H. Wren.
Starcli. XXVI. New polyamyloses. H.
Pringsheui, A. Weidinger, and P. OhiImeyer

(Ber., 1931, 64, [R], 2125—2130).—a-Tetra-amylose,
dried over P20 5 at 78°, passes in boiling formamide
into <x-a\loamylosan, CéH 1005, [a]fj +139° in H20;
jhalloawiyZosaa, [a]“ +140° in pyridine-H2 (7 :3),
is derived similarly from (3-hexa-amylose. The sub-
stances show the typical polyamylose property of
giving with org. solvents, e.g., CHC13, additive pro-
ducts sparingly sol. in H20. The iodo-product of the
a-series is depicted, whereas that of the (j-compound
could not be obtained homogeneous. When heated
with H20 both compounds pass into the colloidal state,
a-alloAmylosan acetate, [a]j? + 112° in CHC13, and
P-alloamy/osaa acetate, [a]g +124° in CHC13, both
trimeric in dioxan, are described. [BHexa-amylose,
dried until const, in wt., has [a]“ +159° in H20,
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increased to +172° by further heating, and sub-
sequently remaining const.  After crystallisation from
H20 or ag. EtOH, [oc)j? sinks to +159° and cannot
again be raised by further heating. Similar observ-
ations are recorded for a- and [isoamylosan, but not
for the amylosans. a-Amylosan is very faintly sweet,
almost tasteless, whereas (3-amylosan is decidedly
sweet. a-Amylosan is transformed by AcBr into
acetobromomaltose, converted by Ag2C03 in EtOH
into maltose hepta-acetate, m. p. 178—179°, [a]f? +
76° in CH2Cl4; (3-amylosan behaves similarly, but
yields the biose acetate in smaller amount. The
amylosans and ;soamylosans are not fermented by
the a-glucosidase of yeast, the (3-glucosidase of emulsin,
or malt amylase; takadiastase affects the (3-com-
pounds much more readily than those of the a-series.
H. Wren.
lodometric determination of starch, by Palo-
heimo’s method. L.Paloheimo andl. Paloheimo
(Biochem. Z., 1931, 238, 391—400).—The authors’
method (A., 1930,1167) has been improved and tested
under various conditions. P. W. Citjtterbuck.

Use of the Pulfrich photometer in the iodo-
metric determination of starch. L. Paloheimo
and I. Antita (Biochem. Z., 1931, 238, 401— 407).—
Comparative determinations were carried out, using
the simplified spectrophotometer of Heilmeyer and
Krebs (A., 1930,1201)andtheauthors’dilutionmethod
(ibid., 1167). The former issimpler in that standard
solutions are not used, but if a colour-filter is employed
instead of the standard, the methods are equally
simple. P. W. Crutterbuck.

Plant colloids. XXX. Phosphorus-contain-
ing degradation products of potato-starch.
M. Samec [with S. s«kiiskar and V. Zitko] (Kolloid-
chem. Beih., 1931, 33, 449—459).—An examination
of several methods of isolating derivatives of starch
rich in P indicates that the best yield is obtained by
the procedure of Northrop and Nelson (A., 1916, i,
373). Experiments with ono of these derivatives
showed its mol. size and P content to lie between the
vals. for a compound of H3P04 with a di- and a
tri-saccharide. Electrometric and conductometric
titration gave two discontinuities in the neutralisation
curve, as with H3P 04, and the same behaviour is
shown by potato-amylopectin. E. S. Hedges.

Glycogen. 1l. Preparation of glycogen from
yeast, and identity of glycogen from different
sources. 1ll. Nature of the carbohydrate con-
stituents of the cell membrane of yeast. K. M.
Daoud and A. R. Ling (J.S.C.I., 1931, 50, 365—368t,
379—382t).—I1l. The method of preparing glycogen
from yeast is much the same as that described by
Ling, Nanji, and Paton (A., 1925, i, 1011) up to the
stage at which the mannan is precipitated with
Fehling’s solution. The filtrate from the Cu cloth
is then rendered slightly acid with HC1 and the Cu
removed by dialysis in running H20 for 6 days. The
final product was a white powder containing 1-59%
of ash; [a]D (corrected for ash)+179°. The authors
have compared glycogen prepared from yeast by
Harden and Young’s method (J.C.S., 1902, 81, 1224;
1912, 101, 1928); prepared from yeast by their own
method; prepared from liver, and prepared from



1278

horse-flesh. They conclude that glycogen from
different sources is identical, and that the differences
in [a], opalescence of solutions, and coloration with
| are probably to be explained by differences in the
degree of esterification with H3P 04 and of polymeris-
ation.

1.
2% NaOH yielded an insol. residue, having moisture
12-95, ash 7-2, protein 13-6, carbohydrate (by differ-
ence) 66-16%. The nitrogenous matter is of the
nature of protein; chitin is absent. The carbo-
hydrate constituents of yeast-cell membrane are
glycogen and mannan, partly esteriiicd with phos-
phoric and silicic acids and thus rendered insol.
Glycogen and mannan are probably the only reserve
polysaccharides of the plasma, and they are utilised
in building up the membrane of the yeast-cell, this
being in accordance with Becker’s observation on the
thickening of the yeast-cell membrane in a highly
conc. wort.

Actionof Grignard reagent (magnesium methyl
iodide) on cellulose. F. C. Wood (J.S.C.l., 1931,
50, 257—258t).— Hydrocellulose dried over P20 5 at
room temp., or ordinary cotton cellulose dried at 120°,
does not react with MgMel in Et20 at room temp, or
in NPhMe2 at 120°. It is very difficult to free the
material from Mg; as much as 15% of MgO was found
in one sample ashed. If any compound be formed
it is of the additive type and does not involve the
elimination of gaseous hydrocarbon.

Production and solubility of different highly
hydrolysed cellulose acetates. A. Deripasko
(Cellulosechem., 1931, 12, 254—263).—Secondary
cellulose acetate sol. in COMe2 is obtained from the
primary (sol. in CHC13) material by treatment of the
acetylation product with H20 or dil. AcOH at const,
temp. This process is described as hydrolysis.
When insufficient H20 to convert the residual Ac20
into AcOH is added, a secondary acetate richer in
OAc than the original primary acetate is obtained,
but with larger amounts of H20 a product poorer in
OAc is formed. The OAc content also falls with
increasing time of hydrolysis. High OAc content
is accompanied by low IRSO,, content and vice versa,
and the higher OAc content is ascribed to the greater
solubility or the quicker decomp, of the cellulose
sulphuric ester present. The stability of secondary
acetates increases with decreasing H2S504 content.
Hydrolysis with larger amounts of H20 gives
products of high viscosity. When 7|-% instead of
15% of H2504 is used as catalyst in preparing the
primary acetate the effect of concentration of the
hydrolysis mixture on the viscosity of the second-
ary acetate is the same, but the rate of hj'drolysis
is very slow and must be accelerated by the addition
of more H2S04. Secondary acetates are sol. in COMe2
when the yield of AcOH is between 60 and 49%.
Technical cellulose acetates are manufactured by
nearly identical processes and have nearly the same
chemical composition and solubility. Factors govern-
ing the solubility in different solvents (H2S04 content,
particle size, etc.) are discussed, and results of an
investigation of solubility by titrating COMe2solutions
of the acetates with org. liquids that have no solvent

Repeated extraction of dried yeast with boilingphuyric acid.
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power for the acetate show that this varies with the
OAcC content. B. P. Ridge.

Lignin. 1ll. Sulphonation inthe hydroarom-
atic series. Preparation of cycfohexanol-o-sul-
phonic acid. IV. Reaction of phenolic deriv-
atives with acetic anhydride-acetic acid-sul-
H. Friese.—See this vol., 1286, 1289.

Lignin. Action ofbromine onlignin from pine
wood. A. Friedrich and E. Petlikan (Biochem.
Z., 1931, 239,461—472; B., 1926, 151).—When pine-
wood lignin is brominated 30% of its OMe content is
lost, and since no elimination of OMe takes place,
it follows that rearrangement occurs. The OMe
groups which do not undergo this change must be
in a different form of combination from those which
do. Four bromination products can be isolated. Of
these, two, which constitute 90% of the yield, are
similar in composition but differ in their solubility
in AcOH. The other two also contain Br and OMe,
but differ in composition from the chief products. Of
the Br taken up by lignin only 28% is firmly bound;
any Br above this amount is removed by alkylation,
and when the alkylated lignin is again brominated
the amount of Br taken up is less than that originally
absorbed. W. McCartney.

Pine-wood lignin. B. Rassow and H. Gabriel
(Cellulosechem., 1931, 12, 249—254; cf. this vol,
1041).—Lignin is most probably formed by the
condensation of coniferyl alcohol and aldehyde, and
is therefore aromatic. The presence of an aromatic
complex explains the fact that lignin has a higher
C content than has cellulose. On this assumption,
and from certain analytical results, a structural
formula for glycol-lignin is deduced (corresponding
with C30H34010) which shows that this substance
should have 3 OMe groups, mol. wt. 554, and a OMe
content of about 17%, and the experimentally deter-
mined values for the C, H, 0, and OMe contents of this
substance are in agreement with the calc. vals.
Extraction of the wood with numerous solvents and
examination of the extracts and residues by means
of the pliloroglucinol test show that it is impossible to
effect complete separation of the substance sensitive
to this reaction, and itis therefore highly probable that
lignin is identical with this substance. By treatment
of wood with cuprammonium solution a product much
richer in lignin can be obtained. Glycerol gives a red
coloration with pliloroglucinol, but this may be
distinguished from that given by lignin by its
behaviour towards NaOH and conc. H2S04.

B’ P. Ridge.

Lignin, coniferyl alcohol, and saligenin. K.
Freudenberg, F. Sohns, W. Durr, and C. Nie-
mann (Cellulosechem., 1931, 12, 263—276).—The
results of optical and X-ray investigations of wood
and cellulose in connexion with the ultimate structure
and morphology of wood fibres and lignin show that
the earlier conceptions of the structure of lignin. are
justified. In the formation of lignin two stages are
assumed, first condensation of (on the average) 12
mols. of hydrated y-3 :4 dihydroxyphenyl-al-propyl-
ene glycol to form a chain in which the free phenolic
groups may be methylated, and, secondly, conversion
of these chains into larger aggregates by polymeris-
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ation or condensation, which occurs as a result of
chemical action or of a post-mortem process. The
assumed structure—especially its aromatic and per-
mutoid character—is supported by the results of
investigations with coniferyl and salicylyl alcohols.
The formation of cellulose is also discussed.
B. P. Ridge.

Action of magnesium ethyl bromide on
chloroacetdiethylamide. S. P. Ti (Compt. rend.,
1931, 192, 1462—1466).—The reaction product of
MgEtBr and CH2CI*CO-NEt2 (this vol., 77) is diethyl-
|}-hydroxy-(3-ethylbutylamine (obtained also from
NHEt2and the corresponding chlorohydrin) (acetate,
b. p. 97—98°/13 mm.; phenylurethane, m. p. 78°;
picrate, m. p. 130—131°), dehydrated by SO0C12,
PC15, and 48% HBr to diethyl-y-methyl-kP-pentenyl-
amine, b. p. 169° (picrate, m. p. 74°; chloroplatinate,
m. p. 142—143°; chloroaurate, m. p. 100—102°), and
‘dietJiylr$-ethyl-&a-butenylamine decomposed at once
to CHEt2CHO and NHEt2. G. Discojibe.

Synthesis of methionine. G. Barger and
T. E. Weichselbauji (Biochem. J., 1931, 25, 997—
1000).—The product of interaction of Et sodio-
phthalimidomalonate and (3-chloro-a-methylthiol-
ethane was hydrolysed with NaOH to the phthal-
amidomalonic acid and then with HC1 to methionine.
The yield was 58% against 6% obtained by Strecker’s
method (A., 1929, 175). S. S. Zitva.

Resolution of synthetic methionine. W. Win-
dus and C. S. Marvel (J. Amer. Chem. Soc., 1931,
53, 3490—3494).—The formyl derivative, m. p.
99—100°, of dzZ-methionine (A., 1930, 1026) (Bz
derivative, m. p. 143—145°) is resolved by brucine
into d-, [a]jj + 10-62+0-5° in H20 (brucine salt, ra. p.
144—145°), and 1-formylmethionines, [a]]] —10-0+0-5°
in H2. These are hydrolysed by 10% HC1 to d-,
MS +8-12—8-76+0-5° in H20, and 1-methionine,
[«» —7-5 to - 8-11+0-5° in H20 (p-tolylcarbimide
derivative, m. p. 157—158°). H.

Fungus poisons. |. Muscarine. I. P.Kogl,
H. Duisberg, and H. Erxlieben (Annalen, 1931,
489, 156—192).—A physiological method of deter-
mining muscarine, based on its influence on the
heart-beats of the frog, is described. With its aid
pure muscarine is isolated, now steps in the purific-
ation being the removal of other bases by filtration
through permutit, and precipitation and crystallis-
ation of its salt with the radical [(NH3)2Cr(SGN)4]',
analysis of which indicates the formula [C8H 180 2N ]+
for the muscarine ion. The chloroaurate is also
described. Muscarine is unaffected by O-liV-NaOH
in N2, or by H2 and Pt0O2Pt at room temp.; it is
stablo to air at pa 9-8, but not at Pn 4-0. It contains
an OH group [benzoylmuscarine chloroplatinate, m. p.
256—257° (decomp.)], and gives the Schiff and Angeli-
Rimini aldehyde reactions. Tho Hofmann degrad-
ation (Ag2 on the chloride) gives NMe3, an un-
identified volatile substance, m. p. 70°, and d-a(3-
dihydroxy-n-valeric acid, m. p. 72°, [a]]? +180-7° in
RiO [p-phenylphenacyl ester, m. p. 207°; identified
by direct comparison (mixed m. p. and [a]D with
the Z-isomeride]. Muscarine is therefore considered
to be OH-CHEt-CH(CHO)-NMe3-OH or
CHO-CH(OH)-CHEt-NMe3-OH, probably the former

Burton.
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on account of its stability to alkalis; the formation
of a carboxylic acid in the Hofmann degradation is
due to the oxidising action of the Ag20. dl-a|3-
Dihydroxy-M-valeric acid(p-phenylpliendcyl ester, m.p.
207°), obtained by oxidation of A°-pentenoic acid
with AgC103-0s04 (cf. A., 1930, 1271), was resolved
by means of its brucine salt, but only the l-acid, m. p.
72° (brucine salt, [a]?) -260-8° in CHC13; p-phenyl-
phenacyl ester, m. p. 207°), was obtained optically
pure. fi-Methyl-ufi-dihydroxybutyric acid, m. p. 94°
(p-phenylphenacyl ester, m. p. 182°), was prepared
by the action of boiling 0-4AZ-KOH on Et dimethyl-
glycidate (this vol., 604), and ay-diliydroxybutane-@3
carboxylic acid, m. p. 167°, obtained by reduction
of Et hydroxymethyleneacotoacetate with Na and
EtOH, were also synthesised for comparison.
H. A. Piggott.

Hydrolysis of chitin by hydrochloric acid. |I.
L. Zechmeister and G. Toth (Ber., 1931, 64, [7i],
2028—2032).—When chitin is treated for 15 hr. at 20°
with ag. HC1 saturated at 0° the yields are approx.
25% of acetylglucosamine, 15% of material insol.
in H,0, but sol. in dil. acids, and 60% of intermediate
fractions of complex composition which immediately
give horny, amorphous products. Mild acetylation
of them in pyridine yields a mixture of cryst. acetates
of which the simplest member is a biose octa-acetate,
C28H4p01MN 2, m. p. 305° (corr.), [a]D +55° in AcOH,
probably identical with the chitobiose octa-acetate
of Bergmann and others (this vol., 250) and character-
ised by free solubility in cold CHC13. More complex
cryst. acetates sparingly sol. in cold CHC13 and with
lower [a]Dhave been isolated. H. Wren.

Formation of glycine from serine. B. H.
Nicolet (Science, 1931, 74, 250; cf. this vol., 638).—
The mechanism is discussed. No glycine has been
detected when cysteine is hydrolysed with alkali.

L. S. Theobald.

Physico-chemical behaviour of polypeptides
derived from |I(+)-alanine. E. Abderhalden
and W Gohdes (Ber., 1931, 64, [B], 2070—2073).—
Z(+)-Alanine polypeptides have been prepared from
Z(+)-alanine and tZ(+)-a-bromopropionyl chloride.
Compounds more complex than d-a-bromopropionyl-
di-Z-alanyl-Z-alanine are extraordinarily voluminous
and gelatinous and, after desiccation, swell to some
extent in H2. The penta- and hexa-peptides are
obtained exclusively as strongly swollen, hydrated
gels from H2 or aq. NH3; this behaviour is not
shown by the corresponding glycine peptides. They
are markedly hygroscopic and retain 1H20 which
cannot be removed by desiccation in high vac. with-
out alteration to the polypeptide. Marked diminution
in solubility is exhibited by the tetrapeptide; the
penta-compound is sparingly sol. and the hexa-
peptide completely’ insol. in H20. Decrease in
solubility is accompanied by increase in colloidal
properties which predominate in the case of the
pentapeptide and are exclusive with the hexa-deriv-
ative. The colloidal particles are negatively charged.
The following vals. are recorded for [a]g in 2ZV-HC1,

Z-alanine, +14-5°; Z-alanyl-Z-alanine, -37-6°; di-
Z-alanyl-Z-alanine, -77-5°; tri-Z-alanyd-Z-alanine,
—115°; tetra-Z-alanyl-Z-alanine, —133°. H.W ren.



1280

cis-trans Isomerism in ethyl carbethoxythio-
carbamate. Synthesis of four-, five-, six-, and
seven-membered heterocyclic compounds from
ethyl carbethoxythiocarbamate. P. C. Gunha and
N. C. Dutt (Proc. XV Indian Sci. Cong., 1928,157).—
Et carbethoxythiocarbamate, m. p. 144° is converted
by boiling with dil. aq. HC1 into a form, m. p. 44°;
with ethylenediamine the latter gives

and the former gives

xt,, N C H 2-CH2-CO
'MXSHJIN-NH" Chemical Abstracts.
Guanidine and nitrous acid. 1. W. D. Ban-
croft and B. C. Bfiden (J. Physical Chem., 1931,
35, 2684—268S).—Treatment of a cold, acid solution
of guanidine with N203 yields cyanamide. The pro-
duct obtained after a 73% conversion contained no
carbamide, cyanide, or dicyanodiamide.
L. S. Theobald.
Extension of Michael’s reaction. P. C. Guiia
and M. X. Chakladar (Proc. XV Indian Sci. Cong.,
1928,150).— Compounds, e.g., CS(NRNa);CH(C02E1)2,
formed from thiocarbimides and Na derivatives of Et
acotoacetate, malonate, and cyanoacetate are easily
decomposed by acids to yield compounds of the general
formula NHR-CSMe, C02, and alcohol. Carbimides
afford compounds NHR-COMe.
Chemical Abstracts.
Isomerism of hydrocyanic acid. L. Reichel
and 0. Strasser (Ber., 1931, 64, [R], 1997— 1999).—
Comparison of the absorption spectra of fsoamyl
cyanide and -carbylamino and HCN in w-heptanc
shows that the acid exists mainly in the nitrile form.
H. Wren.
Valency problem of boron. VI. Valency
manifestations of boron in boron tri-p-anisyl,
tri-ferf.-butyl, and tri-sec.-propyl. Possible
existence of mixed boron trialkyls. E. Krause
and P. Nobbe (Ber., 1931, 64, [R], 2112—2116).—
Boron tri-p-anisyl, m. p. 12S° (vac., corr.), from Mg,
jo-bromoanisolc, and BF3in Et20, forms an additive
product, C24H2403NBr, m. p. 191° (docomp.), with
NH3, combines with pyridine and Na, and is con-
verted by air into boron tri-p-anisyl oxide. BF3and
Mg-ZerZ.-BuCl in Et20 afford R tri-tert.-butyl, b. p.
71712 mm., readily oxidised by air, which does not
unite with Na and gives a non-cryst. ammonate which
loses NH3 at about S5°/atm. It is transformed by
regulated oxidation into tert.-bulylboric acid, m. p.
113° (corr.), stable to light and air. R tri-sec.-propyl,
b. p. 33—35712 mm,, resembles the Zcrt.-butyl deriv-
ative. BPhO arid MgEtBr react vigorously and the
product when distilled gives BEt3 and BPh3. The
prep, of suitable mixed B trialkyls appears possible,
but there is a very pronounced tendency towards the
the production of symmetrical compounds.
H. Wren.
Applications of thallium compounds in organic
chemistry. VI. Thallium and dialkylthallium
derivatives of tetra-acetylethane and tetra-
acetylpropane. R. C. Menzies and E. R. Wilt-
shire (J.C.S., 1931,2239—2243).—Thallium, dimclhyl-
thallium, and dietkyijthallium tetra-acetylethane decom-
pose when heated, are sol. in H20, but not in organic
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solvents, and hence belong to the type of salts (cf.
Sidgwick and Brewer, A., 1926, 71), whereas thallium
and dimelhyUhallium telra-aeelylpropane, in. p. 98°,
behave as chelate compounds. The decreased stability
of the non-alkylated compound as compared with the
alkylated one may be duo to a diminution of tho
labile co-ordinating capacity of the metal in the latter

case. F. R. Siiaw.

Reaction between tin trimethyl hydroxide
and methyl iodide. T. Hahada (Bull. Chem.
Soc. Japan, 1931, 6, 240—241).—The compound

(SnMc3)301,H 20, previously obtained from SnMe30H
and SnMe3l (A., 1925, i, 1254; 1927, 6S5), is also
formed from SnMc-OH (2 mols.) and Mel (1 mol.) in
Et20 (cf. A., 1930, 1565); conductivity measurements
indicate that it is a salt. Il. Burton.

Hydrocarbons, benzylideneeycfohexane, and
1-benzyl-Al-eyeiohexene. D. KukSANOV (Ber,,
1931, 64, [R], 2297—2301).—PhCHO and Mg cyclo-
hexyl bromide afford phenylcycZohexylcarbinol Bath
considerable amounts of GH®Ph-OH. The K deriv-
-ative of the carbinol and CS, afford Ii cyclohexylbenzyl
xanthate, CG14-CH(CH2Ph)«0 «CS2K (corresponding Pb
salt), transformed by Slel in CeH 6into the Me ester,
m. p. 54—55°. The last-named compound decom-
poses at 160— 175015 hub- into benzylidenecyclo-
hexane, b. p. 117—118-5°/10 mm., tho structure of
which is confirmed by its oxidation to cycZoliexanoue
and BzOH. Tho hydrocarbon differs from the iso-
meric product, b. p. 127-2—128-4°/15 mm., derived
from CH2Ph-OH and cycZohexene, and P20t, which
must therefore be regarded as bonzvl-Al-cycZohexene
(cf. A., 1915, i, 789). * H. Wren.

Catalytic hydrogenation of aromatic hydro-
carbons under high pressure and high temper-
ature. 1. Kageiiira (Bull. Chem. Soc. Japan, 1931,
6, 241—254).—Hydrogenation of aromatic hydro-
carbons in presence of 8% of their wt. of reduced Ni
isstudied. CeH 6at200°/76 atm. (all pressures quoted
are the initial pressures at 0°) gives an almost quant,
yield of cycZohexane. Similarly, Pliaat 200°/95 atm.
affords dicycZoliexyl (1), but at 250795 atm. plienyl-
cycZoliexane is produced [by dehydrogenation of (I)].
C10H Sat 2Q0°/91 atm. yields tetrahydronaphthaleno,
j-educed further at 160°/91 atm. to a mixture of 90%
of cis- and 10% of irans-decahydronaphthalenes.
Decahydroacenaphthene is obtained at 200°/94 atm.,
but at'2700/.102 atm> tetrahydroacenaphthene results.
Anthracene at 200°/97 atm. gives a mixture of octa-
(1 ptr), solid (11L. p. 60-5—61°) telradeca- (3 pts.), and
liquid (b. p. 150—155°/13mm.) tetradeca-hyjrq-deriv-
atives (2 pts.), whilst phenantlirene (containing a
trace of a S compound) at 260°/83 atm. affords only
6% of tetrahydrophenanthrene. This is reduced at
175°/87 atm. to mainly octa- (Il) and a little tetra-
deca-hydrophenanthrene (I11); (I11) is obtained from
(1) in 13% yield at 160°/77 atm. Pyrene is reduced
at 300°/S2 atm. to hexahydropyrene, which at 210"
92 atm. gives decahydropyrene, converted at 240 /
107 atm. into a mixture of isomeric hexadecahydro-
pyrenes, m. p. S7—88° and b. p. 162—166°/9-0 nun.

H. Burton.

Nitration of benzene. P. S. varma and Iv. A

Joshi (Proc. XV Indian Sci. Cong., 1928, 151).—The
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presence of Sn during nitration of C8H6by HNO3in

absence of H2S04slightly increases the yield of PhN 02

Chemical Abstracts.

Diphenyl series. C. Courtot and C. C. Lin
(Bull. Soc. ehim., 1931, [iv], 49, 1047—1065).—
Sulphonation of 4 ;4'-dibromodiphenyl with C1S03H
in CHC13 affords 4 :4'-dibromodiphenxjlenc-2 : 2*-sid-
phone, m. p. 315° and 4 :4l-dibromodiphenyl-3-
sulphonic acid (Ca and Na salts; chloride, m. p. 131°;
amide, m. p. 200°); with C1S03H alone at 60°,
42% of 4 :4'-dibromodiphenylenesulphone, 41-5%.of
4 :4'-dibromodiphenyl-3 : 3'-disulphonic acid (Na salt;
diamide, m. p. 332°), and 12-5% of 4 :4 '-dibromodi-

phenyl-3: 3'-disulphonyl chloride, m. p. 210° are
obtained. Sulphonation with i12S0,| at 80° for
4 hr. yields the same disulphonic acid; with 10%

oleum, 21% of 4 :4'-dibromodiphenylenesulphone,
21% of an isomeric sulphone( ?), sinters about 450°,
and 45% of the 3:3'-disulphonic acid; and with
30% oleum, 73% of the 3:3'-disulphonic acid and
13-5% of a 4 :4'-dibromodiphenylcnesulphonedisul-
phonic acid (?3:6) (Na salt). 4:4'-Dibromodi-
phenylenesulplione, m. p. 315°, is not identical with
the product obtained by bromination of diphenylene
sulphide and oxidation (A., 1928, 896), and since.witli
22% ag. NH3in presence of CuCl2at 250° for 10 br.
itis converted into 4 : 4/-diaminodiplienylenesulplione,
m. p. 327—328° (Ac2 derivative, in. p. 406—407°;
B z2derivative, m.p. 413—414°), affording diphenylene-
sulphone on diazotisation and decomp, with EtOH, the
latter must be the 3 :3'-Br2-derivative. 75% yields
of diphenyl are obtained by Job and Reich’s method
from PhBr and Mg in presence of EeCI3 and a 95%
yield of 4 :4'-dibromodiphenvl on aq. bromination.
The following are obtained from tho corresponding
benzidinesulphonic acids by the Sandmeyer reaction;
yields of 95—9S% for the 1-, 80—85% for the Br-, and
65—70% for the Cl-dcrivatives are obtained : 4:4'-
dichloro-acid (Nasalt; dicldoride, in. p. 148°; diamide,
m. p. 308°), 4 : 4'-dibrome- (Na salt; dichloride, m. p.
190°; diamide, m. p. 296°), and 4 : 4'-di-iodo-diphenyl-
2 :2'-disulphonic acid (dichloride, m. p. 232°; diamide,
m. p. abovo 400°); 4 :4'-dichloro- (Na salt; dichloride,
m. p. 172°; diamide, m. p. 286—287°), 4:4'-
dibromo-, and 4 :4'-di-iodo-diphenyl-3 : 3'-disulphonic
acid (Na salt; dichloride, m. p. 254°; diamide, m. p.
316°); 4:4 (-dichloro- (Na salt; chloride, m. p. 104°;
amide, m. p. 189°), 4 :4'-dibromo-, and 4 : 4'-di-iodo-
diphenyl-3-sulphonic acid (Na salt; chloride, m. p. 157°;
amide, m. p. 1920). R. Brightman.

Action of aliphatic oxides on aromatic com-
pounds. Preparation of substituted dibenzyls.
R. A. Smith and S. Natelson (J. Amer. Chem. Soc.,
1931, 53, 3476—3479).—Addition of ethylene oxide
(1 mol.) to a mixture of AICI3 (1 mol.) and CeHfi
(6 mols.) gives dibenzyl (65%) and p-phenylethyl
alcohol (5%) (cf. A., 1925, i, 1278). 4 :4'-Dibromo-
dibenzyl is prepared similarly from PIiBr in 70%
yield. Propylene oxide and CeH6 afford a-methyl-
dibenzyl (46%) and a-phenylisopropyl alcohol (8%);
with PhBr 32% of 4: i'-dibromo-a-methyldibenzyl,
m-p. 95°, is produced. H. Burton.

m Action of bromine on substituted ethylenes.
F. Arndtand L. Lorenz (Ber., 1931, 64, [B], 2073—
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2075; cf. this vol., 234).—A reply to Bergmami (A.,
1930, 1569; this vol., 949). H. Wren.

Naphthalene model. N. Nakata (Ber.,, 1931,
64, [R], 2059—2069).—Measurements of the dipole
moments of a series of derivatives show that only the
a-positions in tho C]JoH,, mol. are truly aromatic.
Substituents in the (3-position are in aliphatic or less
markedly aromatic union, thus explaining the
difference between 2 :3-dihydroxy- and other o-di-
hydroxy-naplithalenes. Centrosymmetry, ascribed to
the C10H gmol., is exhibited by 1 :5-difluoro-, 1 : 4-di-
chloro-, I-bromo-5-nitro-, and 1:7-dichloronaphth-
alenes but the possession of a small moment by 2 : 6-
dichloronaphthalene is remarkable. The following
observation appear new: u-naphthalenediazonium
fluoborate, decomp. 110°; B-iiaphtlialenediazoniiun
fluoborate, decomp. 116°; 2-(luoronaphthalene, m. p.
58°; 2 :8-dichloronaphthalene, m. p. 134° (modified
prep.); 1 :5-naphtlialenebisdiazonium fluoborate, de-
comp. 190°, and 1 :5-difluoronaphthalene, m. p. 70°;
\-bromonaphthalene-2-diazonium fluoborate, docomp.
98—99°, and I-bromo-2-fluoronaphthalene, m. p. 49°;
I-bromo-2-iodonaphthalene, m. p. 94°; 2-c/iZoro-I-
bromonaphthalene.h. p. 110721 mm., in. p. 60°.

The observation that 2 : 6-dichloronaphthaleno has
a finite dipole moment has led to unsuccessful attempts
to resolve the naphthoic acids and naphthylamines
into optically active components, during which the
following substances have been prepared : brucine
a-naphthoate (-(-H20), m. p. 182° (decomp.), [cc]D
—27-0° in CHC13, and brucine $-naphthoate, m. p. 139°
(decomp.), [a]D—13-7° in CHC13; quinine $-naphtho-
ate, decomp. 130—131°, [a]J0 —152-9° in CHCL13;
a-naphthylamine camphorsidphomle, m. p. 186°, [a]D
+23-4° in EtOH, and $-naphthylamine camplior-
sulphonate, m. p. 200°, [a]D +29-2° in EtOH; a-
naphthylamine bromocamphorsulphonatc, m. p. 219°,
[a]D -(-60-6° in COMe, and 3-naphthylamine bromo-
camphorsidphonate, m. p. 192°, [x]D+38-1° in EtOH.

H. Wren.

Dihydro-derivatives of 1- and 2-methylnaphth-
alene. V. Vesery and J. Kapp (Coll. Czech. Chem.
Comm., 1931,3,448— 155).—Reduction of I-C10H™Me
(1) by Na and 96% EtOH is only partial. The pro-
duct, when treated with Br in CHC13, gives ar-di-
bromo-o : 6 : 7 : 3-tetrahydro-\-m°thylnaphthalene, m. p.
86—87°, and a liquid mixture of dibromido and un-
changed (1). When this mixture is distilled in steam,
partial removal of HBr occurs. The dibromide (? the
cryst. portion), when treated with Zn in boiling MeOH,
followed by MeOH saturated with HC1, gives an
autoxidisable mixture (IlI) of ar-dihydro-l-methyl-
naphthalenes, b. p. 116—117°/11 mm. Reduction i3
proved to have affected the ar-nucleus because (lI)
gives hemimellitic acid on oxidation with IlvMn04.
(1) contains 10% of 6 :8-dihydro-I-methylnaphth-
alene, isolated as Hg(0Ac)2 compound, m. p. 160—
162°, whilst the remainder, being oxidised by Hg(0Ac)2
to liquid glycols, is either the 5:6- or 7 : 8-dihydro-
derivative. 2-C10H 7Me, however, affords more 5 : 8-
dihydro-derivative; by similar treatment ar-di-
bromo-o ; 6 ; 7 : 3-letrahydro-2-methylnaphthalesie (111),
m. p. 90—91°, was obtained, which gives a mixture of
ar-dihydro-2-mothylnaphthalenes, b. p. 107—108°/
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14 mm., giving benzene-1 : 2 : 4-tricarboxylic acid on
oxidation; this mixture contains 58% of 6 :8-di-
hydro-derivative (IV), isolated as Hg(OAc)2compound,
m. p. 124—126°. When regenerated from the latter
by conc. HC1, (IV) provides (I11) on bromination.
2-Methyl-a-naphthylamine, when treated with Na
in amyl alcohol, gives 2-methyl-5 : 6 : 7 : 8-tetraliydro-
a-naphthylamine, b. p. 158—i61° (hydrochloride; Ac
derivative, m. p. 185—186°), which, when diazotised
and warmed in dil. H2S04, gives 2-methyl-5 : 6 : 7 : 8-
tetrahydro-a-naphthol, m. p. 41—42°, in poor yield.
R. S. Cahn.
1;5- and 1:8-Dimethylnaphthalene. V.
Vesel$" and F. Sturso (Coll. Czech. Chem. Comm.,
1931, 3, 430—431).—Mg I-methyl-5-naphthyl brom-
ide (prepared from Mg activated by Mel) with Me2S04
in presence of N2gives 1 : 5-dimethylnaphthalene, m. p.
77—78° (picrate, m. p. 137—138°). 1:S-Dimethyl-
naphthalene, an oil (picrate, m. p. 141 142°), is simi-
larly prepared. R. S. Cahn.

2 :8-Dimethylnaphthalene. V. Vesely and A.
Medvedeva (Coll. Czech. Chem. Comm., 1931, 3,
440—447).—7-Methyl-a-naphthol could not be con-
verted into I-chloro-7-methylnaphthalene. When 2-
methylnaphthalene-8-sulphonic acid is heated with
conc. H2S04at 100° for 1-5 hr., poured into H20, and
treated successively with NaN02 and conc. HNO3,
first at room temp., and then at 100°, 2 : 4-dinitro-I-
methyl-o.-naplithol (1), m. p. 166—166-5°, is obtained,
which with p-toluenesulphonyl chloride in NPhMe2or
NPIiEt, at 100° gives $-chloro-i> : 7-dinitro-2-methyl-
naphlhalene, m. p. 155-5—156°. This with Et
sodiomalonate in Et20 yields Et25 : 7-dinitro-2-methyl-
naphthalene-8-malonate, m. p. 103—106°, converted by
H2504 in Ac20 into 5 :7-dinilro-2-methylnaphthalene-
8-acehc acid, m. p. 160—176° (decomp.), which when
heated in pyridine at 40°, loses C02 to form 5:7-
dinitro-2 : 8-dimethyhiaphthalene, m. p. 163—165-5°.
Reduction of this by SnCl2and alcoholic HC1 at 100°
gives a poor yield of 5:7-diamino-2 : 8-dimethyl-
naphthalene, m. p. 114—116° (hydrochloride), which
on diazotisation in ag. EtOH affords 2 : 8-dimethyl-
naphthalene, m. p. S4—85° (picrate, m. p. 114—117°).
(1) is partly reduced by SnCl2 (3 mols.) and alcoholic
IIC1 at room temp, to 3-nitro-i : G-dimethyl-a.-naphthyl-
amine, m. p. 151—153° (perchlorate; Ac derivative,
m. p. 220—222°), and 4-nitro-1: 7-dimethyl-P-naphth-
ylamino (not obtained pure). The former amine,
when diazotised and treated with EtOH, gives 2-nitro-
1:7-dimethyhiaphthalene, m. p. 56-5—58°, reduced
by Fe and AcOH to 1 : 7-dimeihyl-$-naphthylamine, an
oil (Ac derivative, m. p. 207—208°). The diazonium
salt of this base, when treated with EtOH, gives a
substance, m. p. 42—43°, and, when decomposed by
dil. H2504, gives 1 : 7-dimethyl-$-naphthol, m. p. 138—
140°. This does not couple with diazotised p-nitro-
aniline; the constitutions of this and the preceding
substances are thus established.

[With M. J. Pac.] 7-Methyl-a-naphthol, NaOAc,
NH4CL, and Ac20 at 270° give 7-methyl-a-naphthyl-
amine. R. S. Cahn.

aromatic hydrocarbons and
IX. Constitution of anthrac-
O. Diels and K. Arder (Ber., 1931, 64, [R],

[Polynuclear,
their derivatives.
ene.]
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2116—2117 ; cf. Clar, this vol., 1044).—Tho authors
have shown previously (this vol., 848) that anthracene
and 9 :10-dibromoanthracene add crotonic and
maleic acids or their anhydrides etc. in the 9 : 10-
position and have interpreted the reaction with
respect to tho constitution of anthracene.

H. Wren.
Synthesis of anthracene homologues. III.
2:3:6: 7-Tetramethylanthracene. G. T. Mor-

gan and E. A. Coulson (J.C.S., 1931, 2323—2331).—
2:3:6: 7-Tetramethylanthracene (1), m. p. 308°, and
-anthraquinone (1), m. p. 338°, have been synthesised
by independent methods, (a) 3 :4-Dimethylbenzoyl
chloride, b. p. 188°/140 mm. (anilide, m. p. 108°),
condenses alone by Friedel-Crafts reaction to form
(H) in small yield, and with fcumene to give
2 :4:5:3" 4'-pentamethylbenzopheiwne, m. p. 90°,
which on pyrolysis affords 2:3:6: 7-tetramethyl-9-
anthrone, m. p. 271—272° (when boiled with Ac2
gives a substance, m. p. 233—234°, a complex con-
taining 1 mol. each of 2 : 3 : 6 : 7-tetramethylanthrone
and 2:3:6: 7-tetramethylanthranyl acetate), readily
oxidised to give (Il), and reduced by Nato2:3:6:7-
tetramethiyl-Q : 10-dihydroanthracene (111), m. p. 217—
219°. (6) Condensation of 2>-benzoquinone with
Py-dimethyl-A°v-butadiene affords 2:3:6: 1-tetra-
methyl-A2:6-octahydroanthraquinone, m. p. 202—203!,
which can bo transformed into an isomcride, m. p. 307°,
the constitution of which is discussed. When 02is
passed through an alcoholic suspension of this com-
pound, (1) is formed. (II) isreduced by Al powder to
2:3:6:7:2":3 :6":7'-octamethyl-10 : 10'-dihydro-
anthranol, m. p. 319°, and by Na in amyl alcohol to
(I'11), which is dehydrogenated with Se to (I). (1) is
contained in tho heavy neutral oils of low-temp. tar
and can be oxidised to (lI). F. R. Shaw.

series. Halogenation and nitr-
ation. P. S. Varma and A. Subramanyam (Proc.
XV Indian Sci, Cong., 1928, 151).—Mono- and
di-iodoanthraquinone are obtained by the action of
NaNO2and fuming H2S04 on anthracene and |I.
Chemical Abstracts.

Anthracene

Synthesis of 4-methylphenanthrene. C. B.
Radclieee, |I. R. Sherwood, and W. F. Short
(J.C.S., 1931, 2293—2297).—4-Methylphcnanthrene,

prepared by dehydrogenation with Se of the product
of the action of MgMel 011 4-keto-l : 2 :3 :4-tetra-
hydrophenanthrene (from (3-naphtliyl bromomethyl
ketone and Et sodiomalonate), is identical with
mcthanthrene obtained from podocarpic acid either
by distillation with zinc dust (Oudemans, A., 1874,
73) or by dehydrogenation with So. Each hydro-
carbon is oxidised to 4-methylphenanthraquinone
(quinoxaline derivative, m. p. 177°). F. R. Shaw.

Polynuclear aromatic hydrocarbons and their
derivatives. X. Naphtho-2':3':3 :4-phen-
anthrene and its quinones. E. Crar and H. D.
W allenstein (Ber., 1931, 64, [R], 2076—20S2).—
I-Bromo-2 : 7-dimethylnaphthalene, m. p. 48°, is pre-
pared from the hydrocarbon and Br in CS2, whilst
l-ioc/o-2 : 7-dimethylnaphthalene, m. p. 62°, is obtained
by means of I and HIOs in boiling AcOH. Treat-
ment of the compounds with Na or Cu powder
regenerates the hydrocarbon with possibly a little
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tetramethyldinaphthyl. Tho action of A1C130n 2 :7-
C10H @/e2 or its bromo-derivative yields fluorescent
products from which a perylcne derivative could not
be isolated. 2-C,0H ™o and CI2 at 250—286° afford
2-CjoH7,CH2CL (transformed by Na into a(l-di-2-
naplithylethane dohydrogonated by Pt-C to a[3-di-2-
naphthylethylene) and much tar; analogous results

Ix yv are obtained with 2 : 7-CJOH oMe2.
Nr vy Y \ Distillation of tho tars with Zn
| dust.yields, respectively, 2': 3'-
N/ N/ y '\ naphtho-3'A-pheiumthrane(l’, X =

1 JH), m. p. 261° (dipicrate, m. p.

lj, 'y N' 213°) and 7 ;7'-dimethyl-2': 3'-

N naphtho-3:4-phenanthrcnc (1; X =

Y Me), in. p. 228° (monopicratc),

neither of which could bo do-

liydrogonated according to Zelinski. The hydro-

carbons are oxidised by Cr03in AcOH to mixtures of

mono- and di-quiuones from which 3 :4-phlhalyl-

j)hena?ithrene, m. p. 240—241° after darkening, and

dimethyl-3 : 4-pldhrilylphenanthrene, m. p. 294° after
darkening, are isolated. H. Wren.

Influence of substitution on the oxidation of
side-chains in the benzene nucleus. P.S. Varma
and P. B. Panicker (Proc. XV Indian Sci. Cong.,
1928, 150—151).—In the p-series (CG14MeX) the
order of decreasing degree of oxidation by neutral aqg.
KMnO4is: X=CO02XH, NO,, Br, Cl, OMe, I, NHAc,
and in the o-series.. N02 COXH, Br, CI,'NHAc, I.

Chemical Abstracts.

Principle of induced alternate polarity in
relation to the reactions of derivatives of p-di-
chlorobenzene and other compounds with sod-
ium methoxide. T. de Crauw (Rcc. trav. cliim.,
1931, 50, 753—792).—Numerous examples of the re-
placement of CLand NO, in chloronitro- and nitro-
benzenes under tho influence of NaOMe are discussed
with reference to the theory of alternate polarities;
the steric effect is discussed particularly. The effects
of various groups on the replacement of Clin numerous
substituted chlorobenzenes are also discussed.

p-CoH 4CI2 and BzCl in presence of A1C13 at 150—
170° give 2 :5-dichlorobenzophcnone (I), m. p. 88°
[oxime, m. p. 135° (rapid heating), 207° (slow heating),
converted by cone. H,S04into2 :5-dichlorobenzanilide,
m. p. 122°]. 2 :5-Dichloroacetophenone (I1) has b. p.
251°/756 mm., m. p. 14° when regenerated from its
oxime, m. p. 130°. Reduction of 2 :5-dichloronitro-
benzene by Lapworth and Pearson’s method (J.C.S.,
1921, 119, 705) gives 2 :5-dichlorophenylhydroxyl-
amine (111), m. p. 93°, oxidised by K, Cr20 7 and dil.
H2504to 2 : 5-dichloronitrosobenzene (1V), m. p. 101°.
2 :5-Dichlorolhiophenol, m. p. 24° (Pb salt), prepared
by the xanthate method, is similarly oxidised to
2:5:2": o'-tetrachlorodiphenyl disulphide, m. p. 129°.
Chlorination.of acet-o-toluidide by methods other than
Cliattaway and Orton’: gives a mixture of 3- and
5-ehloro-derivatives; 3-chloro-o-toluidine (Ac deriv-
ative, m. p. 110°) lias b. p. 252—254°/750 mm., m. p.
9°. 2-Acetamidodiplienyl and Cl2in AcOH give (after
hydrolysis) 3-, m. p. 15° (Ac derivative, m. p. 97°),
4'- ni. p. 71° (Ac derivative, m. p. 122°), and 5-chloro-
2-aminodiphenyls, m. p. 54° (Ac derivative, m. p.
125°), converted by the usual method into 2 : 3-, b. p.
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172°/30 mm., 2 :4'-, b. p. 191°/30 mm., and 2 :5-di-
chlorodiphenyls (V), b. p. 182°/3 mm. NH2Pliand (V)
in AcOH afford 2:5 -dichloroazobenzehe, m. p. 64°,
reduced by Zn dust and alkali to 2 : 5-dichlorohydrazo-
benzene, m. p. 74°. This is converted into 2 :5-iZt-
chlorobenzidine, ni. p. 95°, and thence into (V).

The action of NaOMe on numerous 2 : 5-dichloro-
bonzene derivatives* including the following, is
described (the products formed are given in paren-
theses) : | (2 :5-dichlorobenzhydrol, m. p. G6°); Il
(2 : 5-dichlorophenyhncthylcarbinol, b. p. 222°/757 mm.,
and a compound C1Gd120C14, m. p. 157°); III
(2:5:2": 5'-tetrachloroazoxybenzene and a little
2:5:2": B'-tctrachlorohydrazobenzene, m. p. 124° [also
formed by reduction of the tetrachloroazobcnzene, m. p.
189°]); IV (tetracliloroazoxybenzene); V (o-chloro-2-
liydroxy-, m. p. 46°, and 2-chloro-o-hydroxy-diphcnyl,
m. p. 63°); 2 :5-dichlorobenzenesulphonic acid
(o-chlorophenol-2-sulphonic acid, decomp, about 150°);
2 :5-dichlorobenzonitrile (o-chloro-2-methoxybenzo-
nitrile, m. p. 101°); 2 :5-diclilorotoluene (mainly
6-chloro-m-cresol). The action of NaOMe on poly-
halogenobenzcrios is reinvestigated. H. Burton.

Mechanism of nitration with nitrates. G.
Bacharach and W. Brbckstone (Ber., 1931, 64, [B],
2136; cf. Menke, A., 1925, i, 386, 655).—Diacetyl-
orthonitrio acid, (OH)aN(OAc)2, b. p. 45915 mm;,
isolated by the action of Ac20 on Gu(N03),,3H2
whereby Cu(OAc)2is also produced, is the active agent
in Menke’ nitration process. The conversion of
NH,Ph into p- and o-nitroacetanilide is described.

H. Wren.

Derivatives of anilinesulphonyl chloride and
aminothiophenol. J. Polrak, R. Pollak, and
E. Riesz (Monatsh., 1931, 58, 118—128).—Anilinedi-
sulphonyl chloride, m. p. 94—95° (dianilide, m. p. 280°),
is obtained with difficulty from sulphanilic acid or
PhNHAc and C1S03H (Jai-sch and Nadel, Diss.,
Vienna, 1929).

[With A. E. WTtters.] Chloroacetaniiide (l),
when heated with C1S03H (Il) at 60° for 2 hr., gives
chloroacelanilidc-p-sidphonyl chloride (111), m. p. 112°
(anilide, m. p. 187°), which with NH3 gas yields the
sulplionamide, m. p. 216°, with liquid or warm conc.
aq. NH3 glycylanilide-p-sulphonamide, m. p. 259°.
(1), when heated with AcOH, Ac20, NaOAc, and
Zn dust, gives y-acetylmercaptoacetanilide, and with
Zn dust and 10% HC1 at 100° p-acetamidophenyl
disulphide. When (I) and (I1) aro heated at 150° for
3 hr., anilinetrisiflphonyl chloride is obtained, hydro-
lysis accompanying sulphonation. The SH group in
acetylniercaptoacet-p-toluidide (IV) [obtained by
reductive acetylation of acet-p-toluidide.sulphonyl
chloride (amide, m. p. 242°)] is in the o-position, since
this substance is also formed by reductive acetylation
of p-nitrotoluene-o-sulphonyl chloride.. Chloroacet-p-
toluidide (V), when heated with (1) at 60° for 2 hr.,
gives the o-sulphonyl chloride, m. p. 87° (amide, m. p.
231°), which on reductive acetylation yields (I1V).
(V), when heated with (11) and NaCl at 150° for 3 hr.,
gives the samep-toluidinedisulphonyl chloride (V1) as
p-toluidine or acet-p-toluidide; this chloride, on
reductive acetylation, gives A-acetylmercapto-l : 5-di-
methylbenzthiazole (V11), m. p. 86—87°, which, when
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warmed with Me2XS04 and subsequently with p-di-
methylaminobenzaldeltyde and a little piperidine,
gives 4 - acetijlmercapto - 1 - (p - dimethylaminostyryl) -
2:5- dimethylbenzthiazolium methosulphate (V111),
violet, m. p. 205—206°. The position of the second
SO03H group in (V) is confirmed by the transformation
of (V) into 4-chlorotoluene-2 :5-disulphonyl chloride.
(V) was also prepared from p-toluidinedisulphonyl
chloride by treatment first with Zn dust and 20% HCI,
and then with Ac20 or AcCl.

[With A. Nade1.] o-Toluidine, when heated with
(I1) and NaCl at 120—130° for 1 hr., gives the 3 : o-di-
sulphonyl chloride, m. p. 153° (anilide, m. p. 188°).

R. S. Cahn.

Preparation of p-chloroaniline. K. H. Hasan
(Proc. XV Indian Sci. Cong., 1928, 158).—Cliattaway
and Orton’s method is criticised.

Chemical Abstracts.

Lability of fluorine in 4-fluoro-3-nitroaniline.
A replacement of fluorine by the ethoxyl group
in acid solution. H. H. Hodgson and J. Nixon
(J.C.S., 1931, 2272—2274).—The mechanism of the
above replacement is discussed. Diazotisation of
4-fluoro-3-nitroaniline gives 2-nitrobenzene-4-diazo-
I-oxide, decomp. 178° (ibid., 1915, 109, 645),
brominated to Q-bromo-2-nitrobenzene-4:-diazo-l-oxide,
decomp. 185°, which gives 4-chloro-6-bromo- arid
4 :6-dibromo-2-nitrophenol (also obtained by the
action of CuS04 and KBr on 2-nitrobenzene-4-diazo-
1l-oxide) by the Sandmeyer reaction, 6-bromo-2-
nitrophenol when heated with KOH in EtOH, and
Q-bromo-4-iodo-2-nitrophenol, m. p. 85°, when heated
with K1 and a little CuS04. 4-Fluoro-3-nitroaniline
diazotised in EtOH and H2504gives o-nitrophenetole,
reduced to o-phenetidine hydrochloride, which is
oxidised by Caro’s acid to o-nitrosophenetole, m. p. 93°.

A. A. Levi.

Substituted quaternary azonium iodides. V.
Molecular state of phenyl-dimethyl-, -methyl-
ethyl-, -diethyl-, -methylbenzyl-, and -propyl-
benzyl-azonium iodides in solution. B. K. Singh
and M. R. Sud (Proc. XV Indian Sci. Cong., 1928,
14S).—For all except phenylethylazonium iodide the
degree of dissociation is greater in EtOH than in
H20. Thatin H20, but not in EtOH, increases with
increasing formula wt.; the degree of dissociation
increases with dilution in both solvents.

Chemical Abstracts.

Condensation of @naplitbylamine with oxalyl
derivatives. G. Gallas and G. Bermudez (Anal.
Fis. Quim., 1931, 29,464—469).—W hen (3-naphthyl-
amine is heated with (COEt)2at 150—200° or refluxed
with (COC1)2in CS2derivatives of j3-naphthyloxamic
acid are obtained. Aceto-S-naphthylamide and
(C0C1)2 with AIC13 in CS2 yield (?)2-acetamidoace-
naphthenequinone, m. p. 232° (base, m. p. 196°, yielding
quinoxaline, m. p. above 250°, with o-phenylenedi-
amine), and a substance, m. p. 181°.

R. K. Callow.

Diphenyl series. X. Bromination of 4-p-
toluenesulphonamidodipbenyl. F. Bernt (J.C.S.,
1931, 2338—2343; cf. A., 1930, 904).—Bromination
of 4-p-toluenesulphonamidodiphenyl in pyridine gives
3 :5-dibromo- (this vol., 629), and in CHC13 3 : 4'-di-
bromo-4-p-toluenesulphonamidodiphenyl, converted
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(@) by HNO3in AcOH into 3 :4'-dibromo-6-nitro-4-p-
toluenesulphonamidodiphenyl, m. p. 229°, hydrolysed
to the amino-compound, and (b) by Br in pyridine into
3:5:4"'- tribromo -4 - p - tolucnesulphonamidodiphenyl,
m. p. 218°, which gives with p-toluonesulphonyl chlor-
ide 3:5: 4'-tribromo-4-di-p -toluenesulphonmnidodi -
phenyl, m. p. 274°, also obtained from the tribromo-
aminodiphenyl and p-toluenesulphonyl chloride.
Bromination of 3-nitro-4-p-toluenesulphonamidodi-
phenyl in AcOH gives 5 : 4'-dibromo-3-nitro-4-amino-
diphenyl, and in pyridine gives 3-bromo-5-nitro-4-p-
toluenesulphonamidodiphenyl, m. p. 191°, also obtained
by nitration of 3-bromo-4-p-toluenesulphonamidodi-
phenyl, and hydrolysed to 3-bromo-5-nitro-4-amino-
diphenyl (A., 1928, 996). 4'-Nitro-4-aminodiphenyl
gives i'-riitroA-p-loluenesulphonamidodiphenyl, m. p.
144°, which with Br in pyridine gives 3 : 5-dibromo-
i'-nitro-i-p-toluenesulphonamidodiphenyl, m. p. 274°,
and in AcOH gives 3-bromo-4'-nitro-4-p-toluenesulphon-
amidodiphenyl, m. p. 144° converted by HNO3 in
AcOH into 3-bromo-5 : 4'-dinitro-4-p-toluenesulphon-
amidodiphenyl, m. p. 250°. 2-p-Toluenesulphonamido-
diphenyl with Br in pyridine gives 3 :5-dibromo-2-p-
toluenesulphonamidodiphenyl, m. p. 118°, hydrolysed
to 3 :5-dibromo-2-aminodiphenyl (A., 1927, 236).
4'- Bromo -4 -p -toluenesulphonamidodiphcnyl with
HNO3 in AcOH gives 4'-bromo-3 : 5-dinitro-4-p-tolu-
enesulphonamidodiphenyl, m. p. 233°. A. A. Levi.

Diazotisation of difficultly diazotisable amines.
S. Krishna and R. L. Bhatia (Proc. XV Indian Sci.
Cong., 1928, 152).—Pyridine isused as solvent.

Chemical Abstracts.

Organic sulphur-nitrogen linking. VI. E.
Riesz, R. Pollak, and R. Zifferer (Monatsh., 1931,
58, 147—169; cf. A., 1930, 1573).—The quinonoid
formula for the products of oxidation of arylthiol-
arylamines (i.e., substances of the type ArS-NHATr')
by Cr03is supported by tho fact that these products
are formed only when an oxidisable substituent is
present in the o- or p-position of tho Ar' nucleus. A
quinone has been obtained from a substance not con-
taining a NO2group; hence this group does not take
part in the reaction, and, consequently, the valency
ofthe Satom is unchanged. In attempts to elucidate
the mechanism of the oxidation in cases in which
unimol. quinonoid compounds are not formed, a
number of substances were prepared and oxidised.
If Ar'isreplaced by an aliphatic radical, no oxidation
takes place. If Ax-'is replaced by ClI2Ph (or a sub-
stitution product of this), oxidation gives the disulph-
ide (ArS’)2; this reaction doubtless occurs by way
of the arylidenethiolamines, ArS-N.'"CHAr', since sucli
compounds have been found also to oxidise to form
disulphides. No cases were found, when p-, or p-
and o-non-oxidisable constituents were present, in
which oxidation takes a simple course. Oxidation
by Pb02in Et20 or CeH fitakes place onty when 0r03
is also effective, and is considered to be due to produc-
tion of free radicals with subsequent linking of two
mols. in two points of each. Many types of product
are possible. Attempts to cause the free radicals to
react with diazomethane were unsuccessful. Two of
the possible bimol. types were synthesised, but found
to differ from the oxidation products.
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4-Ghl0i,0-2-jiitro-I'-chlorothiolbenzene 1) and
p-aminodiphenylamine in Et20 at 0° give N-4-chloro-
2-nitrophenyUhiol-W-phenyl-p-phenylenediamine, red-
dish-brown, in. p. 104°, which with Na2Cr20 7in AcOH
yields N-4-chloro-2-nilroplienylthiol -N'- phenylbenzo -
quinonedi-iminc, dark red, m. p. 140—150°. o-Amino-
diphenylamine and (1) afford similarly N-4-chloro-
2-nitrophehyUhiol-W-phenyl -o -plienylenediamine, red,
m. p. 122° and N -4 -chloro - 2-nitrophcnylthiol-N"-
phenyl-o-benzoquinonedi-inline, reddish-brown, m;p.
140—142°. p-Aminobenzyl alcohol and (lI) give
p-(4 - chloro - 2 - nitrophenylthiolamino)bcnzyl  alcohol,
reddish-yellow, m. p. 154°, which is decomposed by
oxidation. N-p-Tolylthiolaniline and 30% H202 in
hot AcOH vyield a bimol.,, brown substance,
<2GM24N 2B2> m- P- 187—190°. p-Chlorothioltoluene
and p-aminophenol in dry Et20 form 4-N-p-tolylthiol-
aminophenol, red, m. p. 6S° yielding on oxidation
N-p-tolylthiolbenzoquinoneimine, red, m. p. 104°.
Shaking (1) in Et20 with 40% ag. NH2Me gives
4-chloro-2-nitrophenylthiolnielhylamine, yellow, m. p.
74°, stable to H202 and Cr03, even on warming.
Ethylenediamine affords similarly di-(4-chloro-2-nitro-
phenylthioVjethylenediamine, yellow, m. p. 185—186°,
stable to Cr03 and H202. Nitrophenylthiol-glycine
and -dl-leucine esters, chloronitrophenylthiol-tfZ-
leucine ester, and chloronitrophenylthiol-leucylglycine
and its ester are also stable to H202and Na2Cr20 7 in
AcOH, even on warming. (I) and CH2PIli-NH2 in
Et20 yield 4-chloro-2-nitrophenylthiolbenzylamine,
yellow, m. p. 104°, which is unchanged by H202, but
on long heating with Cr03 in AcOH gives 4-chloro-
2-nitrophenyl disulphide (I11). Benzylidene-4-chloro-
2-nitrophenylthiolamine is stable to Cr03 in cold
AcOH, but when heated gives (Ill1). 4-Chloro-2-
nitroplienylthiolamine (IV) and p-dimethylamino-
benzaldehydc give the p-dimethylaminobenzylidene
derivative, red, m. p. 157°, similarly oxidised to the
disulphide. 5-Bromo-m-4-xylidine and (l) in Et20
give  5-bromo-N-4'-chloro-2'-niirophenyUhiol-va.-4-xyl-
idine, yellow, m. p. 157°; this is oxidised by warm
H202or Cr03in AcOH, but no products were isolated.
N -4' - Chloro -2"- nitroplienylthiolaminoacetophenone,
yellowish-orange, has m. p. 196°. (IV) and picryl
chloride in EtOIl (with or without NaOAc) give di-
(4-chloro-2-nitrophenylthiol)imide, yellow, m. p. 232°
(cf. A., 1918, i, 537).

The following substances were prepared for com-
parison with tho bimol. oxidation products of
4/-chloro-2'-nitrophenylthiolaniline and similar sub-
stances. NN'-Di-(4'-chloro - 2'- nitrophenylthiol) -o -
plienylenediamine and pyroeateehol, with or without
P20s, at 110° or 150° give a dark, insol. product with
too low a C content. 2 :2'-Dinitrodiphenyl disulph-
oxide and warm NH2Ph give a dark product, which
was different from the substance, C24H 180 4N 4S2, bluish-
violet, m. p. 190°, obtained by oxidation of p-nitro-
phenylthiolaniline with Cr03in AcOH.

o-Phenylenediamine, p-toluenesulphonyl chloride,
and NaOAc in boiling EtOH form p-toluenesidphonyl-
o-phenylenediamine, m. p. 114°, which with HNO02
affords 1-p-toluenesulphonylbenztriazole, m. p. 133°.

R. S. Cahn.
cycioHexanonephenylcyciohexylthiosemicarb -
azone. R. StollA and E. Hanusen (Ber., 1931, 64,
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[B\, 1979—1980; «cf. A., 1930, 1427).—The by-
product, m. p. 157°, obtained during the action of
s-dicycZohexylhydrazino on phenylthiocarbimido in
Et20 (loc. cit.) is probably c.yc\ohexanonephenylcyc\o-
hexylthiosemicarbazone, CfiH 10/!N-N(CeéH n)-CS'NHPh;
its production is ascribed to the partial oxidation
of the hydrazine to its peroxide during the change.
Its prep, from cycZohexylhydrazino, cycZohexanono,
and phenyltbiocarbimide is described. H. Wren.

Benzene- and naphthalene-azo-o-coumaric
acids. D. Ciiakuavarti (J. Indian Chem. Soc., 1931,
8, 391—396).—When a dil. alkaline solution of a
benzene- or naphthalene-azocoumarin is boiled with
a little HgO, the first-formed coumarinate undergoes
inversion to the coumarate (cf. A., 1930, 913); the
following o-coumaric acids are prepared : benzeneazo-
(1), decomp. 205°; o-, decomp. 223°, m-, decomp.
213°, and p- (Il), decomp. 236°, -nitrobenzeneazo-;
naphthalene-a- (I111), decomp. 198—200°, and -p-azo-,
decomp. 210°; benzeneazo-$ : 5-dimethyl-, decomp.
186°.  Diphenylbisazodicoumarin, not melted at
280° (from coumarin and tetrazotised benzidine in
alkali), is similarly converted into diphenylbisazodi-
o-coumaric acid (IV), decomp. 315°. Naphthalene-a-
and -$-azocoumarins have m. p. 217° and 271°, re-
spectively. (1), (11), (111), and (IV) are also prepared
from o-couraaric acid and the requisite Qliazonium
salt in alkali. Benzeneazocoumarin is reduced by
SnCIl2 and HCI to 6-aminocoumarin. With conc.
acids the azo-o-coumaric acids become more deeply
coloured, probably owing to the formation of a salt
of the quinonephenylhydrazone form.

Il. Burton.

New azo dyes. E.Jusa and E. Riesz (Monatsh.,
1931, 58,137—146).—Azo dyes, having also the pro-
perties of vat dyes, and isomerides of naphthol-AS
have been prepared.

[With L. Steiniiardt.] When 6-mercaptocarb-
ethoxy-p-naphthol is boiled with ag. KOH and
CH2C1-COoXK, fi-naphthol-G-thioglycollie acid, m. p.
156°, is obtained; this on prolonged treatment
with C1SO3H at room temp, gives a dark substance,
which, since it is sol.in H20 and is reduced by Na2520 4,
appears to contain SO3H groups and a thionaphthene
ring. This product dyes animal fibres dark brown
shades (fastto washing and boiling, but not to alkalis),
gives a ppt. -with metallic salts, and is oxidised by
K3Fe(CN)6 solution to a less sol. compound, which
dyes animal fibres bluish-green. Both dyeings give
light reddish-brown shades when coupled with
diazotised p-nitroaniline. p-Naphthol-3-carboxyl
chloride with 2-aminoanthraquinone in PhNO2 at
160° gives the 2-anthraquinonylamide, m. p. 275—
280°, which dyes cotton yellowish-brown and gives
fast red shades when treated with diazotised p-
nitroaniline.  Anthraquinone -2 -sulphonyl chloride
with 2-aminoanthraquinone yields a substance,
C28H 140 N2S, m. p. 335—338°, which dyes cotton
fast dark brown shades. Salicoyl-a- and -P-naphthyl-
amides (the a-compound has m. p. 187°, lit. 182—
183°), give azo dyes sensitive to alkali. 4-p-Nitro-
benzeneazosalicoyl-a.- and -(3-naphthylamides havem. p.
264—265° and 274—275°, respectively. The N-Bz
derivative of 3-amino-[3-naphthol, m. p. 231°, with
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diazotised y-nitroaniline gives a light red azo com-
pound fast to chlorine when coupled on the fibre.
3-Benzamido-p-naphthol has no affinity for cotton.
It. S. Cahn.
Action of diazonium salts, nitrous acid, and
hypochlorous acid on O-alkylhydroxylamines.
A. B. Boese, jun.', L. W. Jones, and It. T. Major
(J. Amer. Chem. Soc., 1931, 53, 3530—3541).—
Treatment of O-mcthylhydroxylamine with p-nitro-
benzenediazonium chloride (1) gives MeOH, HCI,
and p-nitrophenylazide. (I) converts OiY-dimetbyl-
liydroxylamine into N-p-niirobcnzeneazo-N-methoxi/-
methylamine, m. p. 66° hydrolysed by conc. HCI
at 70°to N2,p-nitrophenol, and OiV-dimethylhydroxyl-
ammonium chloride. N-p-Nitrobenzeneazo-N-ethoxy-
ethylamine, m. p. 38°, -methoxyisopropylamine, m. p.
67° (hydrolysed to O-methyl-N-isopropylhydroxyl-
ammonium chloride), and -benzyloxybenziylamine, m. p.
100°, are obtained from (1) and the requisite ON-
dialkylhydroxylamines. ZV-Methoxyamylamine and
HNO2give the N-m7roso-derivative, b. p. 83—S4°/15
mm., hydrolysed by conc. HCI to diethylcarbinol
(3 :5-dinitrobenzoate, m. p. 97°), CH20, and N2, and
reduced eatalytically (Adams) in AcOH to MeOH
and amylamine. The N-miroso-dcrivatives of N-
mcthoxymethylamine and Ar-ethoxyethylamine have
b. p. 59—60°/30 mm. and 56—57°/15 mm., respec-
tively; thpse behave similarly to the above NO-
derivative on hydrolysis and reduction. Catalytic
reduction (Adams) of these NO-derivatives in EtOH -
HC1 gives the original A7-alkoxyalkylamine hydro-
ohloride and NIL,CI. O-Methylhydroxylamino and
HNO, give MeOH and N ; the changes are:
NH20~Me+HNO2 — > HO-NINOMe — ;» MeOH+
N2. HOC1 converts A-ethoxyctliylamine and N-
mcthoxyamylaminc into O-ethylacetaldoxime and
O-methyldiethyl ketoxime, respectively. The p-nitro-
phenylhydrazone of COEt2has m. p. 144.°
H. Burton.
Catalytic reactions of cycfohexanol at active
charcoal. T. Bahr (Ber., 1931, 64, [B], 2258—
2265).— At 250—300° cycZohexanol is mainly dehydr-
ated by active C (Baeyer) in N, to cycZohexene;
some dehydrogenation to cycZohexanone and a little
to PhOH is observed so that the issuing gas contains
H2 cycZoHexane appears to be due to secondary
change, probably union of cycZohexane with nascent
H. Slight union of cycZohexene and mol. H, is
observed at C at 300°. At 350—400° tho dehydro-
genating effect of active C is more pronounced;
production of cycZohexene and cycZohexane is dimin-
ished, and the formation of cycZohexanone and PhOH
is increased, accompanied by that of a larger propor-
tion of products of higher b. p., including diphenylene
oxide and triphenylene. Ph20 and diphenylene
oxide are obtained from PhOH and active C at 300—
400°. The results with birch G are similar to those
with Baeyer C, but the latter has the greater catalytic
activity. CH,PIrOH and birch C at 300° afford
PhCHO, PliMe, and H20. H. Wren.

Hydrogenation of phenol. V.E. Tischtschenko
and M. A. Belopolski (J. Appl. Chem., Russia,
1930, 3, 1159—1173).—Liquid-phase hydrogenation
of PhOH to cycZohexanol is best effected at 155—160°/
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10—15 atm., a Ni catalyst obtained by igniting Ni
formate being used. Chemical Abstracts.

Lignin. IlIl. Sulphonation in the hydro-
aromatic series. Preparation of cycZohexanol-
2-sulphonic acid. H. Eriese (Ber.,, 1931, 64,
[B], 2103—210S).—cycZoHexene does not react with
112504 (mol. ratio 1:1) in cold AcOH but addition
of" Ac20 to the mixture causes the production of
cyclohexanol-2-sulphonic acid (Ba and Na salts).
It is stable towards boiling H20, hut converted by
25% H2504 at 150° into an oil of high b. p. derived
from primary cycZohexanol (under similar conditions,
anisole-o-sulphonic acid affords unchanged material,
PhOMe, and a little PhOH). The Na salt and KCN
yield a nitrile incompletely hydrolysed by 33% HCI
to iexahydrosalicylic acid, m. p. 109—111°. cyclo-
Hexene and H2S04 in AcOIl at 100° (in absence of
Ac20) yield cycZohexyl acetate, also derived from the
hydrocarbon and AcOH in absence of mineral acid
by heating under pressure. cycZoHcxene and H2504
react vigorously to from a dark resin, insol. in H20.
Sulphonation therefore occurs only in presence of all
three components. cycZoHexanol can be sulphonated
under similar conditions, but the reaction is com-
plicated by the formation of sulphoacetic acid;
since cycZohexene is found as a by-product, it is
probable that the primary change is dehydration
of the alcohol. cycZoHcxene oxide is converted by
Ac20-AcOH-H204 into the monoacetate of o
cycZohexanc-1:2-diol, b. p. 238—241°, hydrolysed to
cis-cycZohcxanediol, m. p. 102—104° ; sulphonation of
the glycol does not occur. H. Wren.

Steric transformation of alkoxides. W. Huciiel
and H. Naab (Ber., 1931, 64, [B], 2137-2141).—«'«-
Dccahydro -a-naphthol becomes isomerised when
heated in the form of its Na derivative in xylene to
ZroHS-decahydro-a-naphthol, m. p. 63°, the change
corresponding with the racémisation of Na amyloxide
by heat. The second Zra?iS-decahydro-a-naphthol,
m. p. 49°, is similarly isomerised to tho compound,
m. p. 63°, whereas the latter remains unchanged.
Isomérisation at the point of junction of the rings
does not occur when the alcoholic OH is in the im
position to the C atom 9. The Na derivatives of.
the ci's-decahydro-p-naphthols, m. p. 105° and 17°,
respectively, yield a mixture containing about 80%
of the Na derivative of cZs-decaliydro-p-naphthol,
m. p. 105° and about 20% of that of the substance
m. p. 17°; trans-decahydro-@naphtliol is not pro-
duced. In the trans-(3-series the Na compounds of
the isomeric decahydro-p-naphthols, m. p. 75° and
53°, respectively, yield almost exclusively that of the
naphthol, m. p. 75°; cZs-decahydro-p-naphthol is
not produced. In the a-series, the transformation
is invariably accompanied by the formation of trans-
a-ketodecahydronaphthalene in amount which varies,
since the ketone is further converted into acids and
auto-condensation products. In the (j-series the
secondary changes occur so much more rapidly that
the formation of ketone cannot be established; pre-
added ketone is destroyed in lesstime than is necessary
for the isomérisation. H. Wren.

Phenols of coaltar. O.Kruber and A. Schmitt
(Ber.,1931,64, [B], 2270—2277).—The initial material
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is the residue from the teohnical distillation of crude
cresols. Isolation of p-ethylphcnol is effected by
sulphonation at 100° of the fraction of b. p. 215—218°,
removal of xylenol, hydrolysis of the sulphonio acid,
and treatment of the phenols with NaOH and
CH2CbCO2H. The Nap-ethylphenoxyaoetate is cryst.
from H2 and decomposed with ag. NaOH at 275°/
120 atm. m-Ethylphenol is isolated after fractional
treatment with ag. NaOH of the product of b. p.
215—218°, through wi-ethylphenoxyacetic acid, m. p.
70—77°. Technical isolation of w-ethylphenol is
effected through the corresponding K sulphonatc.
p-Ethylphenol is obtained by sulphonation at 103°,
fission of the sulphonates with superheated steam,
and collection of the product volatile at 110—130°,
followed by re-sulphonation and purification of the
Na salt of the sulphonic acid.

The residue, b. p. 227—230°, from the xylenol
distillation contains 1:3:5- and 1:2: 4-xylenol, iso-
i/i-cuinenol [2:3: 5-trimethylphenol] and 3-methyl-5-
ethylphcnol. iso-q,-Cumcnol, m. p. 95—96°, b. p.
233°/760 mm., gives a dibromo-compound, m. p. 152°,
benzoate, m. p. 50°, phenylurethane, m. p. 174°, phen-
oxyacetate, C”HjiOg, m. p. 128°, and Me ether,
b. p. 214—216°/755 mm. 3-iJ/ethyl-5-ethylphenol has
m. p. 55°, b. p. 232-5—234-5°/760 mm. (benzoate, m. p.
40°; phenylurethane, m. p. 152°; phenoxyacetate,
m. p. 95°). The Me ether, b. p. 210°/762 mm., is
oxidised by KMn04 to 5-metJioxyisophthalic acid
(+H20), m. p. 270°, obtained also from 5-methoxy-m-
xylene. 2:3:5:6-Tctramethylphenol accompanies
indole in the fractions of b. p. above 240°. H.Wren.

Replacement of bromine in bromophenols by
the nitro-group. |. 2:4: 6-Tribromo-3-nitro-
and -3-chloro-phenol. Some cases of group
migration. H. H. Hodgson and E. W. Smith
(J.C.S,, 1931, 2268—2272; cf. this vol., 958).—
m-Nitrophenol by an improved process gives 3 :4-,
and 2 ;5-dinitrophenol, converted by Br respectively
into 2 :4-dibromo-3 : 6-dinitrophenol, m. p. 137°, and
2 : G-dibromo-3 : 4-dinitrophenol, m. p. 142° the
latter being also obtained by the action of HNOs on
2:4: 6-tribromo-3-nitrophenol. Action of HNO03 on
3-ehloro-2 : 4 : 6-tribromophenol, or of Br on 3- or
on 5-chloro-2-nitrophenol, gives Z-cliloro-4 : 6-dibromo-
2-nitrophcnol, m. p. 90°, converted by reduction and
diazotisationinto (a) 2 : 3-dichloro-4 :6-dibromophenol
(A., 1930, 1033), and (b) into 3-chloro-4 : 6-dibromo-
2-iodophenol, m. p. 105°, both also obtained by reduc-
tion, diazotisation, and bromination of 3-chloro-2-
nitroplicnol.  Similarly 5-chloro-2-nitrophenol yields
3 : G-dichloro-2 : 4-dibromo-, m. p. 98°, and 3-cldoro-
2 :4-dibromo-G-iodophenol, m. p. 93°. 3-Chloro-2 : 6-
dibromo-4-nitrophenol, when reduced to 3-chloro-2 : 6-
dibromo-4-aminophenol, m. p. 168°, and diazotised
gives 3-chloro-2 : 6-dibromo-4-iodophenol, m. p. 102°,
also obtained by reduction, diazotisation, and bromin-

ation of 3-cliloro-4-nitrophenol. A. A. Levi.
Antipyretic action of p-acetamidophenyl-
urethanes. R. E. B. Cox, C. R. Eckler, and

R.L.Shriner (J. Arncr. Chem. Soc., 1931, 53, 3498—
3501).—Tho following alkyl p-acetamidophenylcarb-
amates are prepared from the p-NO02derivatives (this
vol., 709) by catalytio reduction (Adams) in AcOH
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and subsequent acetylation: Me, m. p. 193°; Et,
m. p. 198°;, Pr, m. p. 175° Pr», m. p. 164°; Bu,
in. p. 170-5°; Buf, m. p. 165°; sec.-Bu, m. p. 177°;
soc.-amyl, m. p. 165°;, n-hexyl, m. p. 158°; n-heptyl,
m. p. 162°, and sec.-octyl, m. p. 197-5°. None of
these esters has an antipyretic action as great as that
of NHPhAc oraminopyrin, and none of them possesses
hypnotic activity. H. Burton.

Interaction of nitroaminophenols with sul-
phonyl chlorides. F. Berr (J.C.S., 1931, 2343—
2353; cf. this vol., 629).—Picramic acid with p-
toluenesulphonyl chloride (1 mol.) in pyridine gives
tho pyridine salt of 2 :4-dinitro-6-j3-toluenesulphon-
amidophenol, m. p. 203° (Ac derivative, m. p. 190°),
both hydrolysed to 2 :4-dinilro-G-p-toluenesulphon-
amidophenol, m. p. 191° (Ac acetate, m. p. 174°), also
obtained by nitration of 2-p-toluonesuiphonamido-
phenol. Picramic acid in pyridine with p-toluene-
sulphonyl chloride (2 mol.) gives anhydro-2 : 4-dinitro-
G-p-loluenesulphonamidophenylpyridinium  hydroxide,
m. p. 249° (decomp.), purified by decomp, of the
chloride, m. p. 174°, or nitrate, m. p. 161° (decomp.),
with boiling NaOAc. 2-p-Toluenesulphonamidophenyl
p-toluenesulphonate by mononitration gives the 5-
?u'iro-derivative (1), m. p. 159°, hydrolysed to 5-nitro-
2-aminophenol, or its p-toluenesulphonate, m. p. 188°
(Ac derivative, m. p. 189°, also obtained in small
yield by nitration of 2-acetamidophenyl p-toluene-
sulphonate, and hydrolysed by acid to the nitro-
aminophenyl p-toluenesulphonate, or by alkali to the
nitroaminophenol). The nitroaminophenol is recon-
verted into a mixture of the p-toluenesulphonate and
() by p-toluenesulphonyl chloride in pyridine.
2-p-Toluenesulphonamidophenyl p-toluenesulphonato
by more intense nitration gives the 3 : o-dinilro-deriv-
ative, m. p. 188°, hydrolysed to 3 :5-dinitro-2-amino-
phenol, xn.;p. 218° [p-toluenesulphonate (11), m. p.
186°; Ac p-toluenesulphonate (I11), m. p. 205°; Ac
acetate, m. p. 1SO0]. The Ac acetate gives 3 :5-di-
nitro-2-acelamidophenol, m. p. 171°, converted by
p-toluenesulphonyl chloride into (I11), or by R-naphth-
oyl chloride into 3 :5-dinitro-2-ft-naphthamidophenyl
$-naphlhoate, m. p. 185° hydrolysed to 3 :5-dinilro-
2-fi-naphthamidopkenol, m. p. 200°. 3-Nitro-2-amino-
phenol gives a p-toluencsulphonale (IV), m. p. 136°
[Ac derivative (V), m. p. 134°]. 3-Nitro-2-acetamido-
phenol gives (a) a p-toluenesulphonate, hydrolysed to
(1V), and further aeelylated to (V), and (b) a R-
naphthoate, m. p. 177°, which with warm NaOH gives
3-nitro-2-$-naphthamidophcnol, m. p. 140°. 4-Nitro-
2-aminophenol gives a p-toluemsulphonyl p-loluene-
sulphonaie, m. p. 132° nitrated to 3(1) :4-dinilro-
2 -p -loluenesulphonamidophenyl p -toluenesviphonale,
m. p. 154° (pyridine salt, m. p. 124°, hydrolysed to
the dinilro-2-aminophcnol, which gives a mono-p-
toluenesulphonyl derivative, m. p. 165°). 5-Nitro-2-
acetamidophenol gives a $-naphthoyl $-naphthoale,
m. p. 213°, hydrolysed to a mixture of the original,
and 0-nilro-2-B-naphlhamidophcnol, m. p. 282° (VI).
5-Nitro-2-acotamidophenol with R-naphthoyl chloride
gives a little (VI), and a {i-naphthoatc, m. p. 167°,
which is converted into (VI) by treatment with warm
NaOH. 2-p-Toluenesulphonamidophenyl acetate
gives a mixture of (a) the 5-wiZro-derivaiive, m. p.
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178c, hydrolysed to o-nitro-2-aminophenol, or to
[)-nHro-2-p-loluenesulphonamidophenol, in. p. 188° (j3
naphthoate, m. p. 188°, hydrolysed to the p-toluene-
sulphonyl derivative), which gives (I) with p-toluene-
sulphonyl chloride; and (b) the 3-niZro-derivative,
in. p. 122° hydrolysed to 3-nitro-2-aminophenol.
3-p-Toluenesulphonamidophenyl p-toluenesulphonate
is nitrated to the 4 :6-diniZro-derivative, m. p. 15S°,
hydrolysed to 4 : 6-dinitro-3-aminophenol, m. p. 227°,
and converted by pyridine and subsequent treatment
of the HCI solution of the product with boiling NaOAc
into anhydro-4:6- dinitro-3-p -toluenesulphonamido -
jdienylpyridinium hydroxide, m. p. 263°, also obtained
as follows. m-Chloroaniline and p-toluenesulphonyl
chloride give p-toluenesidphon-3-chloroanilide, m. p.
135° nitrated to a mixture of I-chloroA-nilro-5-p-
loluenesidphonamidobenzene, m. p. 135° (hydrolysed
to 5-chloro-2-nitroaniline, m. p. 124°), and 1-chloro-
2 mA-dinilro-o-p-toluenesulphonamidobenzene, m. p. 158°,
hydrolysed to 5-chloro-2 : 4-dinitroaniline, m. p. 174°,
and converted by pyridine and boiling NaOAc into
the above anhydro-compound. Lass energetic nitr-
ation of 3-p-toluenesulphonamidophenyl p-toluenesul-
phonate gives the 4-mZro-derivative, m. p. 114°
hydrolysed to 4-nitro-3-aminophenol. 4-Benzylidene-
aminophenol on nitration gives a small yield of 2 :4-
dinitro-4-aminophenol, which gives with p-toluene-.
sulphonyl chloride in pyridine, and treatment of the
product with HCI, 2 :G-dinitro-i-p-toluenesidphou-
amidophenylpyridinium chloride, m. p. 205°, converted
by hot NaOAc into anhydro-2 : o-dinitroA-p-toluene-
sidphonamidophenylpiyridinium hydroxide, m. p. 243°.

A. A. Levi.
Separation of cresols : properties of pure
m-cresol. G. Darzens (Compt. rend., 1931, 192,

1657—1659).—Separation of mixtures of m- and
p-cresol is effected by treatment of the mixture in an
org. solvent with anhydrous NaOAc witli vigorous
stirring, when only the m-cresol forms a compound.
The complex 2m-CrH4Me-OH,5NaOAc is collected
and decomposed by H20, and the m-cresol recovered.
p-Cresol is separated from the filtrate by treatment
with powdered oxalic acid. Further purification of
m-oresol is effected by fractional crystallisation of the
benzoate, followed by hydrolysis. Pure m-cresol has
m. p. 11-8° b. p. 200°/752 mm., 98°/17 mm. (benzo-
ate, m. p. 56°; acetate, m. p. 12°); Raschig nitration
index 184%. G. Discombe.

Addition of phenols to the ethylenic linking.
Il. Action of phenols on allyl alcohol, allyl
acetate, vinyl acetate, and allyl ethers. J. B.
Niedert, R. A. Smith,and M. E. McGreal (J. Amer.
Chem. Soc., 1931, 53, 3390—3396).—m-Cresol and
allyl alcohol in presence of conc. H2S04 (cf. this vol.,
346) give 4-isopropenyl-m-eresol, also formed simi-
larly from allyl acetate, Et allyl ether, and diallyl
ether, and when m-tolyl isopropenyl ether, b. p. 1S8—
189° (from K m-tolyloxide and jsopropenyl bromide), is
treated with H2504 in AcOH. o-isoPropenylphenol
is obtained similarly using PhOH and the above allyl
compounds, whilst PhOH and vinyl acetate give
o-vinylphenol. The reactions can be explained by the
mechanism previously suggested (loc. cit.).

H. Burton.
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Alkyl and arylsulphonyl derivatives of o-
aminophenols. L. C. Raiford and 0. Grosz (J.
Amer. Chem. Soc., 1931, 53, 3420—3426).—3-Bromo-
0-amino-p-cresol vyields the same N-carbethoxy-0 -
benzoyl derivative, m. p. 142°, no matter in which
order the groups are introduced. Diacylation gives
isomeric derivatives when 1 of the acyl groups is SO2R
and the other contains CO or GO2R, depending on the
order of introduction. No rearrangements occur
during hydrolysis of these isomerides. It is considered
that the repulsion energy of atomic kernels (Latimer,
A., 1930, 9) cannot be the sole factor in the migration
of acyl groups between N and O in o-aminophenols.

The following derivatives of 3-bromo-5-amino-p-
cresol are described : N-benzenesulphonyl, m. p. 157°;
N-3-naphthaZ.nesulphonyl, m. p. 174-5°; N-carb-
ethoxy-, m. p. 83°; N -carbomethoxy-, m. p. 112—112-5°;
onN-Bz2, M. p. 166°;, ON-dibenzemsulphonyl, in. p.
230°; N-Bz-O-benzenesulphonyl, m. p. 114°; O-Bz-N-
benzenesulphonyl, m. p. 172°; N-Ac-O-benzenesul-
phonyl, in. p. 116—116-5°; O-Ac-N-benzenesulphonyl,
m. p. 156—157°; N-carbethoxy-Q-benzenesulphonyl,
m. p. 115—115-5°; O-carbethoxy-N-benzenesulphonyl,
m. p. 144—145°; ON-di-fi-naphthalencsidphonyl, m. p.
141—142°;  N-benzenesulphonyl-O-~-naphthalenesul-
phonyl, m. p. 123°; 0O-benzenesulphonyl-N-fi-naphth-
alenesulphonyl, in. p. 126°; N-carbomethoxy-0-2-
chhro-G-nitrobenzenesulphonyl, m. p. 151°: ON-di-2-
chloro-5-nitrobenzenesidphonyl, m. p. 221°; ON-di-
bntanesulphonyl, m. p. 78-5°; ON-di-2-nitro-p-toluene-
sidphonyl, m. p. 175—176°;, ON-di-p-bromobenzene-
sulphonyl, m. p. 130—131°, and ON-di-3 : 4-dichloro-
benzenesulphonyl, m. p. 114°. Et o-hydroxyphenyl-
carbamate gives a benzenesulphonyl derivative, m. p.
78-5—79°, whilst o-benzenesulphonamidophenol and
CICO02t afford an oily product. H. Burton.

Stereochemical studies on hydronaphthalene
and derivatives. |. Catalytic reduction of S-
naphthol under high temperature and pressure.
Il. Catalytic oxidation-reduction ofhydronaphth-
alenes and sesquiterpenes. S. Kimura (Mem.
Coll. Sci. Kyoto, 1931, A, 14, 173—193; cf. A., 1928,
285). |. (j-Naphthol is reduced by H, in presence of
Ni at 130—150°/63 atm. to ac- (1) (59-3%) and ar-
tetrahydro-fl-naphthol (I1) (40-7%); the amount of
(I1) is thus increased at high pressure (cf. A., 1923,
i, 105). At 160°/73 atm ., the products are (1) (47-2%),
(1) (51-6%), and (j-decalol (111) (1-2%), whilst at
190°/57 atm., (1) (41-5%), (11) (43-2%), (111) (8-4%),
and hydronaphthalenes (6-9%), are formed. Reduc-
tion of (11) at 1S0°/58 atm. gives a mixture of liquid
(A) (containing 85% of cis and 15% of trans) and cis-
cis-, m. p. 105°, -decahydro-p-naphthols, whilst (1) is
reduced more difficultly at 200—270°/65 atm . to hydro-
naphthalenes (37%) and liquid decahydro-p-naphthol
(consisting of 24-2% of cis and 75-8% of trans). The
results suggest that the unsubstituted ring in (-
naphthol is the more activated under high pressure
and temp. When A is kept in presence of H2and Ni
at 240—260°/100 atm. a mixture of cis-lrans- and
?w«.s-tra«.s-decahydro-p-naphthols is obtained together
with a little decahydronaphthalene (cistrans).

1. When 1:2-dihydronaphthalene is passed over
palladised asbestos at 250—300° in C02, C10H 8 and
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1:2:3: 4-tetrahydronaphthalene (IV) are produced.
Similarly cis-1 :2:3:4:5:8:9:10-octahydro-
naphthalene at 200—220° affords (IV) and trans-
decahydronaphthalene (formed by rearrangement of
the cw-form at high temp.). These results indicate
thata hydronaphthalene containing one double linking
in each ring will yield CioH8and (IV), whilst (1V) and
decahydronaphthalene will he the products when both
double linkings are in one ring. The formation of
cadalene and decahydrocadalene from the sesquiter-
pene from Japanese cedar oil, and the conversion of
octa- into a mixture of tetra- and deca-hydrocadalenes
support the structures previously assigned (J. Chem.
Soc. Japan, 1930, 51, 518) to the sesquiterpene and
the octahydrocadalene. H. Burton.

Hydroxy- and amino-thiophenols. R. Pollak,
E. Riesz, and J. Riesz (Monatsh., 1931, 58, 129—
136).—Chloroacetyl-p-thiocresol [prepared from p-
thiocresol, agq. Na2C03, and CH2CI-COCI (1)], when
heated with cone. ag. NH3 at 50—55°, gives glycyl-
p-thiocresol, m. p. 117°, and, when heated with chlor-
anil on the water-hath, gives tetra-p-tolylthiolbenzo-
quinone, ra. p. 203°. 3 :5-Dimercapto-o-cresol, when

Mr O boiled with (I), gives 5-
t-, methyl-2-keto-7-{chloroacetyl-

fo 5 Y sQH2 mercaplo)benzthioxin (1),
CH2ChCO*Slh 8 s ,3GO m. p. 195° and with chlor-
n/ \/ anil yields 3-chloro-9-mer-
caplo-2 : 5-diketo-4-(3' -
methyl - 4' - hydroxy - 5' - mercaptophenyl) - 7 - methyl -
phenoxthin (111), decomp, above 250°. o-Aminophenol
and (1) give, when boiled, o-chloroacetamidophcnylchloro-
acetate, m. p. 120°. 2 : 4-Dinitrothiophenol (prepared
by reduction of the
disulphide with dex-
trose and NaOH) is
reduced by Zri dust
and HC1l in warm
AcOH to the di-
amino-compound,
which, when treated with chloranil in AcOH, yields
a substance, C42H 170 8N B3C16, giving a light yellow
vat and dyeing wool grey. Zinc p-toluidine-2 :5-
dimercaptide with chloranil in EtOH gives a substance,
C45H 270 8N ,SG reddish-violet. Of the two last-men-
tioned products the former is considered to consist
of thiazine and quinone rings joined by NH groups,
whilst in the latter the rings are joined by S and the

CO groups are replaced by OH. R. S. Cahn.

Bactericidal properties of monoethers of di-
bydric phenols. I. Monoethers of resorcinol.
E. Klarmann, L. W. Gatyas, and V. A. Shternov
(J. Amer. Chem. Soc., 1931, 53, 3397—3407).—The
following resorcinol mono-alkyl and -aralkyl ethers
are prepared from resorcinol and the appropriate
bromide in presence of either xylene or alcoholic KOH
(the figures in parentheses are the PhOH-coeff. deter-
mined by Reddish’s method with B. typhosus and
Staph, aureus, respectively): Me (1-3, 1-2); Et (3-6,
3-0); Pr (6-9, 5-4); Bu, b. p. 130°/5 mm. (20, 18);
n-amyl, b. p. 140°/5 mm. (38, 36); sec.-amyl, b. p.
138°/5 mm. (26, 31); n-hexyl, b. p. 145°/5 mm. (46,
125); cyclohexyl, b. p. 160°/6 mm. (18, 20): n-heptyl,
b. p. 160°/5 mm. (21, 330); n-octyl, b. p. 170°/5 mm.
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(2-3, 580); n-nonyl, b. p. 171°/4-5 mm. (3-4, 650);
benzyl, b. p. 200°/5 mm., m. p. 69-2° (21, 16); p-
chlorobcnzyl, b. p. 235°/13 mm., m. p. 76° (61, 38);
fi-phenylethyl, b. p. 202°/6 mm., m. p. 44° (35, 39);
y-phenylpropyl, b. p. 202°/5-5 mm. (34, 89). Resorcinol
Ph ether, b. p. 150°/4-5 mm. (40, 37), is obtained by
diazotisation of m-aminodiphenyl ether. The activity
of the «-alkyl ethers towards B. typhosus reaches a
max. at C6 and then decreases, but with S. aureus it
increases with length of the C chain. The sec.- have
smaller activities than the n-alkyl compounds (which
are similar to nuclear substituted resorcinols).
Il. Burton.

Preparation and bacteriological study of sym.
organic sulphides. F. Dunning, B. Dunning,
jun., and W. E. Drake (J. Amer. Chem. Soc., 1931,
53, 3466—3469).—Sulphides of the type of 4 :4'-di-
hydroxydiphenyl sulphide are prepared (the m. p. are
given in parentheses) from the following phenols and
SC12in CCl,j or EtaO ; resorcinol (165—167°); ra-cresol
(142-5°);  p-chlorophcnol (173°); p-bromophenol
(180°), and thymol (152-5—153-5°). The sulphides
(except that from resorcinol) are approx. 10 times as
toxic towards S. aureus as the phenols from which they
are derived. o-Substituted phenols and m- and p-
substituted phenols containing a »»-orienting sub-
stituent would not react with SC12. H. Burton.

Lignin. 1V. Reaction of phenolic derivatives
with acetic anhydride-acetic acid-sulphuric acid.
H. Friese (Ber., 1931, 64, [£], 2109—2112).—Mono-
and di-hydric phenols and their ethers, like PliOEt,
are quantitatively converted by AcOH-Ac20-H 2504
into the corresponding sulphonic acids. Sulphoacetic
acid is produced when more H2S04 is present than is
necessary for 1 mol. of substance. Phloroglucinol
yields triacetyltriketohexamethylene, m. p. 156°.
The presence of a CHO group alters the nature of the
reaction. Piperonal affords a bluish-violet condens-
ation product, free from S, divisible into different
fractions. Vanillin gives a brownish-red compound,
insol. in H20 and containing not more than traces of
S. Cinnamaldéhyde yields partly a resin free from S
and partly sulphonic acids of undetermined structure.
Furfuraldéhyde or its diacetatc affords black, brittle
products. ' H. Wren.

Composition of sitosterol. H. Sandqvist and
E. Bengtsson (Ber., 1931, 64, [2%, 2167—2171).—
Quantitative hydrolysis of the acetates of sitosterol and
dihydrositosterol from Swedish “ tallol ” leads to the
formulee C20H49-OAc and C2H51-OAc and hence to
the formule C2H49-QH and" C20H51-OH for the non-
acetylated products, in contrast to the generally
accepted compositions, C27H45*OH and C27H47-OH.
Experiments with cholesteryl acetate establish the
validity of the method provided that the requisite
time is allowed for complete acétylation and hydrolysis.
Since the C27 formula for sitosterol appears to be
based on analyses and determinations of mol. wt. and
also on analogy to cholesterol, a sterol from soya bean,
rich in y-sitosterol and free from stigmasteroi, and a

technical sterol have been similarly examined. Only
the dihydrositosterol (and cholesterol) appear
absolutely wuniform; of the others, only the

y-sitosterol from soya bean can have a formula
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simpler than C2 hut scarcely as low as C27. Natural
dihydrositosterol and sitosterol have the formula)
C20H520 and C2H 500, respectively. H. Wren.

Stereochemical structure. [IIl. Glycols de-
rived from d(—)-mandelic acid. R. Roger and
W. B. McKay (J.C.S., 1931, 2229—2238; cf. this vol.,
487).-—a(+)-Tolylhydrobenzoins differ little in sp.
rotation from (+)triphenylethylene glycol. Various
criteria indicate that the substances arc similar in
stereochemical structure, although the tolylhydro-
benzoins contain a new asymmetric C atom, which is
therefore considered to have a weak rotatory power.
r-Benzoin with Mg o-tolyl bromide gives a-r-o-, m. p.
154— 155°, and with Mg wi-tolyl bromide, a-r-rn-tolyl-
hydrobenzoin, m. p. 135—137°. d(—)-Benzoinwith the
appropriate Grignard reagent gives a-d(~)-o-, m. p.
113—115° (and r-benzoin), a-d(-}-)-m-, m. p. 106—
108°, and a-d(-\-\-Tp-tolylhydrobcnzoin, m. p. 120—
121°. Et r-mandelate similarly gives a-phcnyl-
$$-di-m-tolylethijlenc glycol, m. p. 132—134°, whilst
Et d(—)-mandelato gives d(-$ )-%-pheyiyl-~-di--p-lolyl-
ethylene glycol, m. p. 149— 150°. A. A. Levi.

Condensation of olefinic acids and benzene
rings. E. Eourneau and P. M. Barangbr (Bull.
Soc. chim., 1931 [iv], 49, 1101—1172).—With the
object of obtaining esters of therapeutic value in
treating leprosy, undecenoic and hydnocarpic acid
have been condensed with CG® G and some of its
derivatives in presence of AI1CI3. None of the
substances prepared had any therapeutic value. The
esters of olefinic acids afford higher yields than the
free acids and the yields increase with the distance
between the double linking and the CO2H group.
Derivatives of CBH6 containing p-directing substi-
tuents give better yields than CGH Gitself. The follow-
ing are described: co-phenylundecoic acid, b. p.
225°/16 mm. {amide, m. pi.'57°; Et ester, b. p. 170—
190°/14 mm.), depositing crystals, m. p. 19—20°, when
kept at —10° and o-\-phenylundccoic acid, b. p.
198°/15 mm. [amide, m. p. 79°; Et ester, b. p. 190—
207°/14 mm.); the esters are obtained in 50% vyield;
ethyl co-phenylnndecoate is also obtained from
ethyl to-bromoundecoate; p -mcthoxyphenylunde -
cenoic acid,b. p. 220°/0-9 mm. {Et ester, yield 85%
from anisole, b. p. 193°/I-7 mm.), converted by
HI {d 1-7) and AcOH into p-hydroxyphenylundecoic
acid, b. p. 220°/I-5 mm., a weak disinfectant; phenyl-
dihydrohydnocarpic acid, in. p. 43—44° {Et ester, b. p.
195°/1-5 mm.); p-methoxyphenyldihydrohydnocarpic
acid, b. p. 220°/'1-5 mm. {Et ester, yield S0% from
PhOEt, b. p. 220°/1-7 mm.).

The following dicarboxylic acids are obtained
similarly: p-mcthoxyplienylbutylmalonic acid, m. p.
144-5° (Et ester, b. p. 209°/20 mm., yield 30% from
Et allylmalonate), converted at 160—170° into
p-methoxyphenylvdleric acid, m. p. 65°; phenylene-
diundecoic acid (El,, ester, b. p. 245°/2 mm.); Et
4 - carboxymcthylphcMyhmdecoale, b. p. 220—230°/
2 mm. (yield 18% from phenylacetic acid and ethyl
undecenoate in CS2), the Th salt of which on distill-
ation at 300—500°/45 mm. affords the ketones,

CsHi<OR'22C O and CG« 7~ 2f>CO

carbazones, m. p. 226° and 205°, respectively).

(semi-
Stoll,
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by distillation of the Ce salt at 10 ram., has obtained
a ketone, Ci5H2®, b. p. 180—195°/9 mm. (scmi-
carbazone, m. p. 199—201°). Et undecenoate and
P-phenylpropionic acid in CS2 in presence of AIC13
similarity afford Et p-~-carboxyethylphcnylundecoale,
b. p. 270°/3 mm. Undecenyl acetate and CH2Ph-CN
in presence of AICI3 yield d-cyanomethylphenyl-
undecyl acetate, m. p. 72°, 4-cyanomethylphenyl-
undecoic acid, m. p. 123—124°, is similarly obtained
from undecenoic acid. Attempts to hydrolyse the
above nitriles failed. X-Ray examination indicates
that the mols. of the last acid are oriented parallel
to one another in reticular planes 10-82 A. apart, and
the mode of packing accounts for its resistance to
hydrolysis and cyclisation. R. Brightman.

Oxidation of organic compounds with per-
acetic and perbenzoic acids. B. A. Arbtjsov (J.
pr. Chem., 1931, [ii], 131, 357—372).—The view of
Boeseken and Schneider (this vol.,, 207) that the
mechanisms of oxidation of org. compounds by AcOH
and BzO2H are essentially different is criticised, and
it is suggested that the divergent results obtained
are a consequence of the conditions of reaction. The
cause of the formation of Ph102from Phi and Bz0O2H,
and of PhlI(OAc)2from Phi and AcO2H, lies in the
readier aoylation of PlilO by AcOH; alteration of
the reaction conditions, e.g., by use of 90% AcO2H
in conc. Et20 solution, or in absence of a solvent, or
in dil. ag. solution in presence of NaHCO03, gives rise
to Phl02with AcO2H also. Onthe other hand, oxid-
ation of Phiwith BzO2H in Et20 saturated with BzZOH
gives iodosobenzene dibenzoate, m. p. 159—160°, which
is also formed by action of BzOH on PhI(OAc)2in
Et20. (CH2Ph)ZS gives the sulphoxide with 1 mol.,
and the sulphone with two mols. of Ac02H, thus
behaving exactly as with BzO,H. Ph2Se, however,
resembles Phi and gives diphenyl selenoxide mono-
acetate, Ph2Se(OH)-OAc, m. p. 82—83° with excess
of AcOaH in much EtaO, but with 90% AcOaH in
conc. solution, or with BzO2H, Ph2Se02 is formed.
Oxidation of PPh3with AcO,H in Et20 gives POPh3
in 93-8% vyield. “ H.~A. Piggott.

Allylic rearrangement in reaction between
cinnamyl chloride and magnesium. H. Gilman
and S; A. Harris (J. Amer. Chem. Soc., 1931, 53,
3541—3546).—The Grignard reagent (A) from cinn-
amyl chloride roacts mainly as Mg a-phenylallyl
chloride, since treatment with CO02 gives a-phenyl-
A~-butenoic acid, m.p. 23-—24° (anilide, m. p. 97—98°,
obtained from A and phenylcarbimide). This acid
is converted by warming with acid or alkali into
methylatropic acid (cf. A., 1927, S75), and is reduced
catalytically (Adams) to a-plienylbutyric acid.
Methylatropic acid is also formed by hydrolysis of
the product from A and GICO0Xt. The formation of
A is presumed to involve transformation of cinnamyl
into a-phenylallyl radicals. H. Burton.

Erlenmeyer synthesis of amino-acids. J. Lamb
and W. Robson (Biochem. J., 1931, 25, 1231— 1236).
—Glacial AcOH is substituted for Ac2 in the reduc-
tion stage of the synthesis by HI and red P introduced
by Harington and McCartney (A., 1927, 961). A
drastic reduction of the amount of Ill leads to the
reduction of the unsaturatcd conipound without the
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loss of Bz radical from the NH2group ; the oxazolono
yields the benzamido-acid by this treatment. If HI
is present in sufficient quantity the reduction is also
accompanied by the removal of the Bz group, with
the consequent production of the a-amino-acid and
also of other groups if the reaction is prolonged.
Oxazolone can also be made to yield the a-NH2
acid in this way. Good yields have beon obtained
by this method in the prep, of the following com-
pounds: benzoylphenylalanine, phenylalanine, tyros-
ine, a-benzamido-p-methoxycinnamic acid, benzoyl-
p-methoxyphenylalanine. S. S. Zitva.

Conversion of ethyl i-a-chloroformoxyphenyl-
acetate into Icevorotatory and dextrorotatory
ethyl phenylchloroacetate. J. Kenyon, A. G.
Lipscombe, and H. Phillips (J.C.S., 1931, 2275—
22S2; cf. this vol., 480).—Pyridine is without influence
on the sign of rotation of the product of interaction of
Et Z-mandelate and PC15 or PC13. Et 1-mandelate
in quinoline with CO0C12 in PhMe gives Et l-a-chloro-
fornioxyplienylaceldte, (1), b. p. 72—74°/<0-1 mm.,
and a little 1-a-carbethoxybenzyl carbonate, b. p. 195—
200°/<0-1 mm., the corresponding cZZ-compound, b. p.
182—1S4°/<0T mm., being obtained by interaction
of Et <ZZ-mandelate and (). (I) corresponds in struc-
ture with the intermediate pyridine compound
assumed in the interaction of SOCI2and Et Z-mandelate
in pyridine (loc.cil.), and, with the products obtained
from it, has the expected sign of rotation. Et
Z-mandelate with AcCl, BzCl, or p-toluenesulphinyl
chloride gives Et 1-a-aceloxy-, b. p. 147°/13 mm.,
Et \-a-benzoyloxy-, b. p. 134—135°/<0T mm., and
Et\-v.-loluenesulphinoxy-plienylacelale, b. p. 136—139°/
<0-1 mm., respectively. The same substances are
obtained with some racemisation from the interaction
of (I) and the Na salts of the corresponding acids, some
unchanged ester and some di-p-tolyldisulphoxido
being also obtained with Na p-toluenesulphinate.
The toluenesulphinoxy-compound also arises from the
interaction of Et Z-mandelate and Et p-toluenesul-
phinate. With pyridine (I) gives Et iZ-phenylchloro-
acetate, whilst when heated alone it gives the Z-com-
pound. Et cZZ-phonylchloroacetate and Na p-toluenc-
sulphinate give dl-a-carbethoxybenzyl-p-tolylsulphone,
m. p. 112—113°, hydrolysed to dZ-a-carboxybenzyl-
p-tolylsulphone, m. p. 169—170° (decomp.), both
being converted into benzyl-p-totylsulphone. Et
rZ-phenylcliloroacetate gives similarly cZ+dZ-a-carb-
ethoxybenzyl-p-tolylsulphone, m.p .11 1—112°, Et
Z-mandelate gives a urethane, b. p. 165—166°/<0-I
mm. The corresponding cZZ-compound has m. p.
97° (cf. A., 1899, i, 52). A. A Levi.

Hydrogen sulphite compounds of naphthalene
derivatives. Abnormalreactionbetween sodium
hydrogen sulphite and 2 :3-hydroxynaphthoic
acid derivatives. R. Lantz and G. Mengasson
(Compt. rend., 1931,192, 1664—1666, and Bull. Soc.
chim., 1931, [iv], 49, 1172—11S0).—1-Nitroso-p-
naphthol-3-carboxylic acid and NaHSO03yield a com-
pound which on acidification yields 1-nitroso-P-
naphthol-4-sulphonic acid, eliminating the CO,H
group. In asimilarmanner,treatment of 1-bcnzeneazo-
fl-naphthol-3-carboxylic acid with NaHS03 causes
loss of the carboxyl group. A hydrogen sulphite
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compound of I-nitroso-p-naphthol 3-carboxylanilide
could not be obtained as described by Battegay and
others (A., 1924, i, 722) by the action of NaHS03 on
the Na compound in ag. solution, but by working in
EtOH a product was obtained apparently containing
1 mol. of NO-dorivative and 1 mol. of S02 On
acidification this gives tho original NO-derfvative
without loss of the CO'NHPh group.
G. Discombe.

Formation and transformation of cyclic acid
imides. W. Huckel and H. Murtter (Ber., 1931,
64, [jB], 1981—1990).—Contrary to Sircar (A., 1927,
756) the thermal decomp, of tho NH4 salts of cis- and
¢rans-hexahydrophthalie acid yields Willstatter’s cis-
liexahydrophthalimide, m. p. 137°, prepared by hydro-
genation of phthalimide or tetrahydrophthalimido.
Tho props, are unchanged by distillation. Hydrolysis
with cold alkali hydroxide gives homogeneous cis-
hexahydrophthalic acid, whereas the Zrons-acid is
fo