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Arc spectrum of ytterbium between 2200 and
5000 A. for 2 x 104, 2 X 105, 2 x 10:%,2 x 107,
and 2 % 10-8 g. J. M. "L6pEz DE AZCONA (Anal
Fis. Quim., 1940, 36, 72—75).—In mixtures of
Yb (SO4)3,8H,.O with HgaO Yb .can be identified by
the 3289-37 A. line at a concn. of 2 X 10-8 g. and by
2891-38 4. at 2 X 107 g. Analogous data on_ other
Yb lines are recorded for conens. of 2 X 10‘6 210,
and 2 X 10* g. : F R. G,

Spectrum of RW. Hydrae . Swings and: O.
STRUVE (Proc. Nat. Acad. Sci., 1940 26, 458—461).—
53 sharp, emission lines; belongmg mamly to H, HeT,
and O, 111 series, have been identified between 3266 and
6563 A. The variable consists of a late-type com-
ponent of spectral class M0 or late K with radial
velocity --15 km. per sec., and a highly excited com-
panion with radial vclom’oy -+14 km. per sec. giving
Balmer lines to H,, with a continuum to 3300 A. and
the "He and' O ‘lines. " Weak' O1r, SiT, and" Cair
lines and fairly strong He 11 and No 1t lines are also
observed A L readbudiedll

Impact broademng of  spectral lines. L.
SPITZER, jun. (Physical Rev., 1940, [ii], 58, 348—357 ;
cf. A, 1939 I, 501). ——-Mathema’mcal 1t is shown that
the combmed errors introduced into current impact
broadening theory by the assumption of the incorrect
adiabatic approximation and by neglect of the rotation
of the adiabatic electron states have fortuitously led
to approx, true results. . A correct treatment of these
effects is developed by tmkmg as electronic states the
elgenfunetlons in. a non-rotating, s;_tatlonary co-
ordmate system LT N. M. B.

‘; Zeoman: ‘effect in kry;pton and xenon. J. B.
GRFEN D. -W. \Bowmaw, and E. H. HURLBURT
(Physwal Rev., 1940, [u], 58, 381).—Discrepancies
and a,greeme'nts between expenmental and theoretical
g vals. resulting from measurements of the Zeeman
effect of ~150 lines in the spectrum of Kr1 and
&bout the same no. in Xe I are discussed.

Frish N. M. B.

What we have learned from scattered X-rays.
A. H.:Comprox (J. Franklin Inst., 1940, 230; 149—
157).—Franklin medallist’ s address on the hlstory and
significance of 20 years’ 1nvest1gat10ns of X-ray
scattering. e 503 W.R. A

Reduction  of breakdown potential at high
frequency. | H. BOCKER (Arch. Elektroteeh 1937,
31, 166—179; - \Chem. Zentr., 1937, 4606) —The
breakdown potentlal (B)in a gas dlscharge tube falls
as the frequency (v) of the a.c. increases above a crit.
val:i~Expressions derived for AZ in terms:iof v agree
with experimental data. AcJ. E.W:

T (A, I.)

IMultiple scattering of, fast electrons and «-
particles, and !‘ curvature '’ of cloud tracks due
to. scattering. E. J. WiLuiams (Physical Rev.,,
1940, [ii], 58, 292—306).—Mathematical. A revision
of the theory of multiple scattering (cf. A.; 1939, I,
291) indicates that observed discrepancies must be due
to experimental error or to a failure of the basic
collision theory., Previous theoretical results are
extended to a theory of the multiple scattering of a-
particles and recent views are examined (cf. Sheppard,
A.;11940, I, 185; Goudsmit, zbid., 89). N. M. B.

'Polarisation of electrons by double scattering.
C. B. 0. Mour and H. S.'W. MAsseY (Nature, 1940,
146, 264).—Polarisation effects arising from scattering
by the at. fields of JAu, Xe, and Kr, 1.e.,; screened
Coulomb . fields, have been 1nvest1gated for a ‘wide
range of electron energies (100—150,000 e.v.). In the
energy range covered by Mott’s calculations for the
unscreened field of the Au nucleus, introduction of
screening has no important influence, and the failure
to ‘obtain the predicted asymmetry remains un-
explained. - In scattering by Au, the effect of screen-
ing makes possible the existence of large polarisation
in small energy ranges at low energies.  The spherical
potential well also gives rise to polarisation effects,
which tend to occur in narrower énergy regions than -
for a Coulomb field. T ST

Electric quadrupole moment of the deuteron
A. NorpsIEck: (Physical Rev., 1940, [ii], 58, 310—
315).—Mathematical. . ‘The. gradient of “the electric
field at the nucleus in the H, mol. is calc. from a new
electronic -wave:-function-:which gives a,»sir'np}e but
accurateiformula for the' electron density. .. The cale.
field Uradlent with the mol. beam ‘measurements of
Kellog (cf: A, 1940,.I, 275), confirms (+29%) the val.
2:73 X 10-27 sq. .em. for the electric quadrupole
moment of the deuteron. N.M.B..

Scattering of thermal neutrons by crystals.
FoRAsgTTI (Physical Rev., 1940, [ii], 58, 321325
cf. Whitaker, A/, 1940, T, 186).——The offect of crystal
interference on ‘the scattering coeff. for: thermal
neutrons ‘was' investigated under various: conditions.
Calcite shows a large interference effect, the effective
mol. cross-section for scattering by’ a smgle crystal
being ‘~% that for a microcryst. aggregate.: A single
crystal becomes more transparent when.the velocity
of  the neutrons is decreased.. Measurements . for. Bi
and P,  where the difference is less pronounced,: are
given.. Mass scattering  coeffs, for Pb are: solid
0:0284-0:002, liquid.: 0:027-4-0:002; single : crystal
0:0213-4-0:001, ' microcryst. 0-:02754-0-001; and for
Bi:' single  erystal 0:0194-0-001, liquid  0-0244- -
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0-002, smgle crystal at 300° K. 0-:01844-0-0005, at
80°K 0:01714-0-0005. N. M. B

Photographic plate spectrum of d-d neutrons.
H. T. RicaarpsS and E. 'HupsperH (Physical Rev.,
1940, [ii], 58, 382; cf. A., 1940, I, 307).—Magnetically
analyscd 700-ky. deuterons fell on a heavy paraffin
target ~20 kv. thick for 1 p-amp. hr. An unalysw of
photographic plates 12 cm. from the target at 0° and
90° to the bombarding beam shows no evidence of a
short-range group of recoils. It is concluded that the
radiative capture cross-section is 30-01 of the
scattering cross-section for 2:5-Me.v. neutrons, and
that there is only a single group of neutrons, and 1o
Jow-energy group of neutrons, from the d-d reaction.

N. M. B.

Reactions of high-energy atoms produced by
slow-neutron capture. W. F. Lisy (J. Amer.
Chem. Soc., 1940, 62, 19304—1943).———Capture‘of slow
neutrons by most nuclei leads to emission of y-ray
quanta followed by’ p-radioactivity and recoil of ‘the
emitting nucleus. The radioactive ' fragment will
react: with surrounding mols. and non-radioactive
fragmcnts in either of two ways :/ (@) requiring, (b) not
requiring, a certain fraction of the recoil energy.
These are termed respectively activated and thermal
reactions. MnO,’ 1ons in solution yield Mn*O
(principally), Mn 0, ", Mn*Q™*, and Mn*""""" ions
all of which in neutral or acid solutions oxidise H,0
readily, and in alkaline solution combine with OH’ to
form MnO,’. . In solutions of low 2y the interchange
Mn*0," + MnO,’ = MnQ," -+ Mn*0,’ occurs. Data
for solid KMnO, “are also discussed. . MnO,’ and MnO,"”
readily 1nterchange an electron (probably 3d). PV
As™I and AsY mols. and ions, and Cl0,’, BrOy’, 10,’,
and ClO4 ions, have also been similarly investigated.
The recoils from PY mols. and ions appear; to eject
oxidised O, leavmg, about half the time, P™I and
retaining, ~509, activity. As™ and AsV expel —2
bivalent O, and the retention is 100%,. Halogenate
ions are reduced by ‘ejection of —1 or'at.' O, and they
also interchange with mol. halogen in acid solution,
the rates of interchange being Cl << Br'<'L The
Cl0," ion, however, does not rapidly interchange with
Cl,. Retention by org. halides''and the effect of
difution on retention by these compounds have also
been investigated. W.R. A.

' p-Radiation from 27Si and 3°P. W. H. BAREKAS,
E. C. Creutz, L. A. DELsAsso, R. B. Surroxn, and
M. G. WaiTE (Physical Rev., 1940, [ii], 58, 383).—
From the momentum spectra obtained in:-an alcohol-
air-filled cloud chamber the upper limits of the posi-
trons from 27Si; formed by the reaction 2?Al (p, n) 27Si,
and from 30P, formed by the reaction 3°Si (p, n) 20P,
were found to be 3:54--0-1 and 3:040-1 Me.v.,
respectively. The former wval. is slightly > the
3:4 Me.v. expected on'the basis of a nuclear vol. oc
the mass no. (cfi A., 1939, I, 592). dNI M. B.

Fission products and induced p-ray radio-
activity of uranium by fast neutrons. T. YASAEI
(Sci. Papers Inst. Phys. Chem. Res. Tokyo, 1940, 37,
457—472).—The fission products obtained from U
when U,0q 1s irradiated ' with fast neutrons are :
'“"‘Pd (26 mm 1578 hro) s R AG (75 days), HAg (35

hr.); 13Cd (56° hr ), 41Cd (8 hr.), %&Cd (50 min:); 'j3In*

(4+5 hr.), 1};1n (2 hr.). A method for their separation
is described. Irradiation by fast neutrons induces
B-activity in U. W. R. A.

Determination of the mean number of neutrons
set free in the splitting of a uranium nucleus.
H. Brapr (Helv. Phys. Acta, 1939, 12, 553—558).
—The mean no. of neutrons set free in U fission was
found; by the method of Fermi (Ric. Sci., 1936, 72,
13), to be 2:9,+4-0-5. 0.D.S.

Observation of showers and nuclear trans-
mutation with cosmic rays in an ionisation
chamber. H. Evrer (Naturwiss., 1940, 28, 141—
142).—To discover whether the smaller colhslons in
an uncovered chamber are nuclear transmutations the
effect  of pressure can be investigated. ~Another
method is to determine the frequency of simultaneous
ionisation collisions. in two. adjacent uncovered
chambers. The effect of nuclear transmutations is
to give rise to a sudden increase in the slope of the
collision distribution curve. G AT M

Absorption of cosmic rays in'thick layers. ' I.

Absorption experiments with iron. K. ALEX0-
PoULOS (Praktika, 1936, 11, 398—404; Chem. Zentr.,

\ 1937, 1, 4735).—Triple-coincidence counter measure-

ments are used to test Auger’s view that the mass
absorption coeff. (k) for hard cosmic radiation is
independent of the at. no. of the absorbmg element.
k for Fe is 0:9 X '10-° g-1'cm.? J. E.W.

Time-variations in cosmic-ray mtensxty at
high altitudes. W. P. Jesse (Physical Rey., 1940,
[ii], 58, 281—287 ; cf. A., 1940, I, 189) —Balloonﬂlght
observations over a year show marked intensity
changes, with a max. variation of ~149, for the peak
val. of the ionisation—pressure curve. After'correc-
tion for' the ‘ world-wide*” variations at ground
stations, the residual variations show a max."in the
early spring, falling to lower vals. in the summer, and
increasing in the autumn, with some indication of
relations to magnetic changes. N. M. B.

Fine structure in the directional mten51ty of
cosmic rays. D. CoorEr (Physical Rev., 1940, [ii],
58, 288—292; cf. A., 1939, I, 445) ——Usmg a tnple-
coincidence circuit of counters an investigation of fine
structure in the zenith-angle distribution of cosmic- -ray
intensity in the zenith-angle range 0—45° for various
directions shows' 1ntensxty patterns with small oscill-
ations. The prominences measured in ‘terms of the
largest positive deviations from the cos? 8 curve are
~2—3% of the intensity, and occur at ~7°,'20°, and
37°. The directional intensity' pattern shows an
approx symmetry about the zenith. Results tend to
confirm Schremp’s fine-structure predxctlons (cfi’A.,
1940, I, 188). N M.EB.

Absorption of heavy corpuscles. §. T_I';'EICA
(Bull. Soc. Roum. Phys., 1936, 37, No. 65, 3—13;
Chem. Zentr., 1937, i, 3763 ; cf. 7 Phymk 1936, 101,
378--397) —Thomas—Ferml statistics show that the
mean excitation energy’ of ‘an!atom. (at. no. Z), on
which its scattering power depends, is k¥Z.. The cale.
val. of k is 9-5 (4:409%), in ugreement with experiment.

AJVESW.

Statistical mechanics of co-operative phen-

omena. J. G. KirgwooD (J. Chem. Physics, 1940,
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8, 623—627).—Mathematical. Using local free ener-
gies, a direct method of successive approximation to

the configurational partition' - function has  been
developed. W.R. A

Spin-orbit coupling in °He. S. M. DANCOFF
(Physical Rev., 1940, [ii], 58, 326—331).—Mathe-
matical. . Experimental results on the splitting of the
ground state of 5He (cf. Staub, A., 1940, I, 307) are
compared with the structures expected on the basis of
Thomas relativistic spin-orbit coupling and of tensor
spin-orbit interaction of mesotron theory. The
former gives an unsatisfactory result, and the latter a
result of the same order of magnitude as the experi-
mental splitting and of the ““ normal *’ structure.

: { N. M. B.

Superconductivity. K. R. Dixir (Current Sci.,
1940, 9, 274—275).—If interaction. between lattice
and conductivity electrons becomes megligible at a
very low temp., superconductivity will ensue and the
conductivity - electrons  will precess in a magnetic
field, giving a diamagnetic susceptibility of ~1/4x.
Observed finite vals. of superconductivity may be due
to the small second-order interaction between nuclear
and electron spins: which is responsible for the hyper-
fine structure of spectral lines. L.J.J.

23105, 23338, and x 3375 bands of OD. . M.
IsuaqQ (Current Sci., 1940, 9, 275—276).—Rotational
_ consts. of OD are recorded and compared with those

of OH, The structure is characteristic of a 2% — 2II;, .
transition. il L JaJ;

Nuclear isotope shift in the spectra of HgH*
and HgD*". S. Mrozowskl (Physical Rev., 1940,
[ii], 58, 332—340; ‘cf. A., 1940, T, 138).—Lines in the
band spectra of HgH* and HgD™* excited in a hollow-
cathode tube and studied with Fabry-Perot etalons
show broadening with traces of structure due'to iso-
topic effect. ' There is no anomalous behaviour of
components belonging to the odd Hg isotopes due to
hyperfine splitting, but the half-widths differ widely
from those expected. From the measured half-widths
the 'shifts 'between consecutive even isotopes are
evaluated and compared with those calc. from isotope
effect. ' The differences represent the additional shifts
which must be explained as nuclear isotope shifts.
Consideration of the data on the nuclear isotope shifts
in HgH, HgH*, Hg 1, and Hg 11 leads to conclusions
on ‘the deformation of the electron clouds in Hg and
Hgt caused by the attachment of H, and a rough
calculation of the nuclear shifts in the mol. levels of
of HgH and HgH*. N: M. B:

Estimation of ground state dissociation ener-
gies of di-atoms of symmetrical molecular
groups. (O. H. D. Cuarx (Proc. Leeds Phil. Soc.,
Sci. Sect., 1940, 3, .597—602).—Two relationships,
formerly applied to: the fundamental vibration fre-
quencies of di-atoms of symmetrical mol. groups (e.g.,
LiLi, NaNa, etc.), have been considered with a view
to their application to the estimation of dissociation
energies  of idi-atoms: = The ' expressions are: (1)
log D'= p — n'log 2Z (D= dissociation energy; p, n
are group' consts. of the di-atoms, and Z is at. no.);
(2) @ = kbc™*(a, b, c are ground dissociation energies
of the di-atoms XY, XX, and YY). = Results obtained

from  both: relationships ‘agree 'satisfactorily ‘with
experiment, and with those obtained formerly by the
use of an independent empirical equation. A. J. M.

Spectrum of P, molecule. G. HERZBERG, L,
HrrzBERG, and G. G. MiLNE (Canad. J. Res., 1940,
18, A, 139—143).—Five bands of the ultra-violet
system of P, with low »’ and »" vals., have been
analysed and the following vals. determined . with
a greateraccuracy than previously possible : rotational
consts. B.” and o/, .0:3031 and 0-:00138 cm.?!;
moment of inertia, I,”, 92:36 X 10-1 g.-cm.?; inter-
nuclear distance, r.”’, 1:895 X 108 em. - D, F. R.

Absorption spectra of indium chloride, indium
bromide, indium iodide, and gallium chloride in
the Schumann region. M. WeHRLI and W. WENK
(Helv. Phys. Acta, 1939, 12, 559—560).—Between
1580" and 5000 A. InCl,, InBr,, InI,, and GaClg show
four regions of continuous absorption the positions of
which ‘shift towards' the red on passing from InCl,
through InBr, to Inl,.  InCl and InBr decompose
photochemically in this region to an excited halogen
atom and an excited, 25, In atom which emits the
lines at 4511 and 4102 A. QDS

Ultra-violet absorption of cobalt salts and
some light filters for the ultra-violet region.
H. L. J. BAckSTROM (Arkiv Kemi, Min., Geol., 1940,
13, A, No. 24, 16 pp.).—Aq. solutions of pure CoSO4
and of NiSO, haye a high degree of transparency for
ultra-violet. The transparency is considerably de-
creased by impurities. Mixed conc. aq. solutions of
the two salts may be used as filters for. the ultra-violet,
transmitting Ax 220—340 my.. more or less completely,
and absorbing longer 2. By combining these filters
with supplementary ones it is possible to isolate
definite 2x. A method for preparing the pure salts
from the commercial products is described.

A.J. M.

Investigation of hydrogen bonds by inira-red
absorption spectra., G. B. B. M. SUTHERLAND
(Trans. Faraday Soc., 1940, 36, 889—897).—The
interpretation and the theoretical basis of modific-
ations in the vibration frequency of X-H bonds caused
by various types of association are discussed. -
: : 35 AUy

Infra-red absorption of the hydroxyl group in
relation to inter- and intra-molecular hydrogen
bonds. J.J.Foxand A. E. MarTIN (Trans. Faraday
Soc., 1940, 36, 897—911).—In dil. CCl; solution the
O-H band of CH,Ph:OH has components at 2-750 and
2-765 .., probably denoting two slightly different mol.
species of the monomeride.  The extinction coeff.
remains const. over the range 0:0005—0-03 mol. per 1.
At 0:067 and 0:170 mol. per L. equilibrium  subsists
between monomeric and dimeric (2:8651.) mols.; and
at: higher conens. further 'polymerisation ocecurs;
probably with the formation of a tetrameride. = The
position (~3 ..) and intensity' of the absorption due
to the polymerides are very similar for the more conc.
solution and the pure liquid. A sharp band at

2776 w. is attributed to a slight modification of the

free OH present in the dimeride.. An attemptis made
to clarify the expression ‘‘ energy of the H bond.”
‘ bl 10t o1 F L. U.
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Spectra and molecular vibrations of glyoxal.
H. W. TromesoN (Trans.. Faraday Soc., 11940, 36,
988—999).—The ultra-violet and infra- red (1—15 . )
absorption spectra’ of (CHO), vapour have been
measured. Analysis of the dates does nob permit-an
unambiguous decision between the ' possible’ mol.
structures, but does not exclude the planar ‘trans
structure for which some evidénce exists (cf. Lu Valle
and Schomaker, A., 1940, I, 101). The fluorescence
spectrum. excited by %4047 ‘and 4358 A. has been
measured and correlated w1th the absorption spectrum.

AL B

Infra-red absorption studles of some hydro-
carbons. F. T. Warr and G. W. McMILLAN - (J.
Amer. Chem. Soc., 1940, 62, 2225—2227).—The infra-
red absorption spectra, of C sHe. Phy, CioH oy anthrs
acene, phenanthrene, indene, hydrindene, tetrahydro-
naphthalene 9:10-dihydro- and cis-as-octahydro-
phenanthrene in CCl hayve been investigated from
3:2 to 3:5.n.. The * alomatlc part of the mol. gives
rise to bands at 3:2—3-3 p., whilst the ¢ aliphatic”’
gives bands in the region 3:45 u. Hooke’s law force
consts. for the dlﬁ'erent kinds of C—H bonds have been
evaluated. W. R. A

Infra-red absorptions of organic hydroxyl
compounds in the solid state in the 3 . region.
M, M. Davigs (J. Chem. Physics, 1940, 8, 577—587).—
The absorption of thin films of various org. solids in
the region 2:6 to 3-5 1. has been investigated. Cetyl
alcohol shows CH absorption at 3: 435 w, but the
associational band is shifted by ~0-1 . to longer A2,
indicating increased association of OH groups.
Lauric acid and o-hydroxyhexadecoic acid also give
absorption curyes indicative of enhanced association.
The OH band of solid CPhy*OH (I) has a doublet
structure near 2-90 p. with a frequency difference of
42 cm.”! between the two components, whereas in
solution it is single and not so broad. The occurrence
of a doublet OH peak is also established. in solid
mandelic (II) and «-hydroxymyristic (III) acids and
Ay is ~ that found for (I). The absorptions of CCl,
solutions of (II) and (I1I) have also been 1nvest1gated
in “the same region. OH-CHPh:CO,Et has been
studied as a solid, as a liquid, and in CCl, solution ;
there is a gradual transition from dil. solution to solid.
Other compounds  studied are: Et B- hydroxy-g-
phenyl B-diphenylylpropionate (solid and in CCl,),
cis- and trans-Me 9 : 10-dihydroxystearates (solid and
in CCl,), and solid pyrocatechol resorcinol, quinol;, and
qumhydrone Those mols. which show a narrow
double’o structure near 2-90 - p.- possess relatively
“ free ” OH groups resulting from steric protection or
from weak intramol. binding, W.R.A.

Rottlerin.. VI. Spectrographic'study of rott-
lerin and its derivatives. R. A. MorToN and Z.
SAWIRES (J.C.S:; 1940, 10562—1064).—The absorption
spectra of rottlerm worottlerm and many derivatives
have been measured they are mainly determined by
those of methylphloracetophenone If the Ac group
is replaced by CHPh:CH:CO, a new factor enters into
the spectra and there is a Jess: important effect when
chromen structures occur. There is qualitatively a
predominant additive effect in the spectra, but con-
stitutive effects are more significant for intensities of

absorption. = A large no. of relatively simple substances
have been examined, and the data used in an extended
correlation between structure and:absorption.. The
Me ethers give rise to interesting anomalies having
rather wide implications. FE.R. S

Ultra-violet absorption spectra of nitrogenous
heterocyclic' compounds. II. Effect of py and
irradiation on the spectrum of barbituric acid.
J. R. LoorBourow and (Mrss) M. M. Stmsox’ (J.C.S,,
1940, 1275—1277).—The triketonic form of ba,rblturxc
acid (I), CO<§§ 88>CH2, can give three mono-
enolic ‘forms, five di-enolic 'forms, ‘and the tri-enolic
form OH: C<§ 828% >CH, which would predomin-
ate in alkaline solution. The spectrum should; there-
fore, show distinct .changes with py on account of
NH:CO: =—='"N:C(OH)" tautomerism and the changes
which' are observed' can 'be accounted for “on this
theory. * Ultra-violet irradiation of /(I) in unbuffered

solution at py 4:6 gave marked progresswe decrease in
extmctlon W. R Al

Change of ultra-vmlet transparency of: glass
with temperature.—See B.; 1940, 736. <

Crystallo-chemical studies in spinel lummo-
phors ; system magnesium orthotitanate-man-
ganese. E. Trepe and E. Vizraix (Ber., 1940, 73,
[B], 274—279).—Phosphors prepared by hea’cing
2MgO -+ TiO, with traces of Fe, Mn, Cu, Cr; Ag; Ni,
Co, Re, Bi, Au, Zn, Nb, In; W, or. U for 20 min. at
1200° have been exammed Onl :those containing
Mn show luminescence in ultra- v101et light, although
the Cr; phosphors luminesce, in cathode rays.  Emis-
sion from the Mn phosphors is confined to a narrow
band of i the spectrum with a max. at ~6550 4.
(exciting light 3100—4000 4.). The optimum [Mn]
is 0:6 mg, per g., of Mg,TiO,. Luminescence occurs
only with Mg,TiO, as base, as preps., from MgO. +
2Ti0, and MgO + TiO, give no effect with Mn. KCl
is effectively used as a mineraliser in the heating
process  (1100°), . The luminescence 'is improved by
slow cooling and by heating the phosphors in O,, but
destroyed by heating in N,. = Relatively large amounts
of Fe, Ni, and Cu also inhibit. luminescence, and
pressure has a slight inhibiting. effect.. Excitation
occurs at. —190° to 30°, but at >100° the intensity.is
diminished. The spmel structure of the phosphors i
confirmed by X-ray powder diagrams: A.J.E. W..

Raman and infra-red spectra of «-quartz.
B.D. SAxsENA (Proc. Indian Acad. Sci; 1940;42,°A,
93-—-139).—From known' crystal data for a-qualtz
and the character table for the relevant pomt group,
the symmetry modes of vibration of atoms in'the unit
cell, selection rules; polarisation and intensity of lines;
and their appearance in Raman and infra-red absorp-
tion'spectra are deduced. Experimental results, using
polarised ' and unpolarised | excitation ‘at different
crystal orientations,  are given and: compared with
recorded data and theoretical predictions. The sp!
heat of x-quartz has been cal¢: from 23° to 808° k.
from the spectroscopic: analysis: and is in: complete
agreement with experimental data.: . =7:.W. R.A
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Raman spectrum of aluminium bromide. E. J.
RosensauM (J. Chem. Physics, 1940, 8, 643).—The
Raman spectrum of liquid Al,Brg at 100° consists of
5 strong and 4 weak lines. Possible. models are
discussed but no definite conclusions can be drawn
from the data. W. R. A.

Ionisation and dissociation of water vapour
and ammonia by electron impact. M. M. MANN,
A. HustruLip, and J. T. TaTe (Physical Rev., 1940,
[ii], 58, 340—347).—From a mass-spectrometric study,
data for the ions, intensities, appearance potentials,
and processes are reported and discussed. The ionis-
ation potential of H,0 is 13:04-0-2 v., and of NHj
10:56-4-0:1 v. Ions observed in. H,O wvapour are
H,0+ OH*;, 0f, HY, Hy*t, H;0*, 07, and H7.- Ions
observed in NH, are' NHy¥, NH,*, NH?*. N*, Ht*,
NH,**, NH,~; and H=. N. M. B.

Energy states of valency electrons in some
metals. I. 4,.Nature of the electrode potential
of zinc and hydrogen and the mechanism: of
catalytic action of metal surface (revisions).
M. Sar6 (Sci. Rep. Toéhoku, 1940, 29, 87—112).—Vals,
of the normal electrode: potentials. of the (0001),
(1010), (1120), (1011), and (1121) surfaces of the Zn
crystal in H,SO, and ZnS0O, solutions are corr. (cf.
A., 1937, 1,414). An explanation of the photoelectric
properties ‘of H, ‘adsorbed on Mg (Cashman and
Huxford, A., 1936, 3).is given. 0.D. S.

Conductivity of insulators and its interpre-
tation. A. HrepeL (J. Chem. Physics, 1940, 8, 6056—
610; cf. A., 1939, I, 127).—The theory of the ele-
mentary processes involved in cryst. conductance is
discussed with special reference to NaCl. Various
models are considered and an attempt is made to
characterise the ““ " absorption band of the alkali
halides. BaW . REAT

Zwitterion structures in organic molecules.
(Miss) A. WerzmaNN (Trans. Faraday Soc., 1940, 36,
978—982; cf. A., 1940, I, 148).—The following dipole
moments are recorded : thioxanthone 5:4 »., xanth-
ione 5+4 D., thioxanthione 5-2 p., N-methylacridone
3:5 »., N-methylthioacridone 5-2 D., ;

4 : 4'-“NMe, C,H;:CH.CH:C;H,;"NO, 8:3 D,

4 : 4""NMe,CeH,"N:N-CH,-NO, 8-1 p.,

4: 4-0Me:CH:CH:CH:C¢H*NO, 7:8 D,
4 :4'-0Me:CH,"N:N-C¢H,-NO, 6-5D. These vals. are
all > would be expected, and indicate resonance be-
tween the respective classical and zwitterion structures:
In the heterocyclic compounds substitution of S for O
increases the tendency to zwitterion formation.

= ) : B, L1

Dipole moments of amine oxides. E. P. Lix-
TON (J. Amer. Chem. Soc., 1940, 62, 1945—1948).—
The following vals. of the dipole moments in C H; and
dioxan, respectively, are given for oxides of : NMe,
5:02, 5:04; NPhMe, 4-79, 4-85; C;H N 4-24, 4:32 .
The large vals. indicate the presence of a *N-O-
semipolar bond to which a bond moment of 4:38 is
attributed. Pyridine oxide resonates among several
structures. ; et W.-R.A.

Polarisabilities of bonds. I.. K. G. DENBIGH
(Trans. Faraday Soc., 1940, 36, 936—948).—The mol.
refraction of a large no. of org. compounds is shown to

i (A7)

be equal to the sum of the individual bond refractions,
independently of the atoms present. Vals. for com-
monly occurring bonds are tabulated. Compounds
with conjugated double bonds give abnormally high
vals., the order of the single linking between double
bonds being ~1-3. . The mean polarisability of a bond
can be resolved in directions along and at right angles
to the bond; the longitudinal polarisability (b;) is
closely related to, the length (r) and order (») of the
bond. In diat. hydrides b; is oc 73, whilst in bonds
not involving H b, X 10% = ~ n%*% + 6:0 (r in A.).
. F. L. U:
Structure and properties of glasses containing
boron. M. L. Huccixns (J. Amer. Chem. Soc., 1940,
62, 2248).—The vol., 7, and 'dispersion of those
amounts of a Si0O, glass which contain 1 g.-atom of O
are additive functions of the ratio of the no. of atoms
of ‘“ metallic ”’ elements to the no. of ‘atoms of O:
Equations are given, but these do not hold for glasses
containing B. W: RIA.

Magneto-optic rotation: carbon disulphide
and benzene solutions. C. E. WAriNG, H. HymAN,
and S. STEINGISER (J. Amer. Chem. Soc., 1940, 62,
2028—2031).—A magneto-optic rotation method is
described and used for determining the Verdet consts.
of various solutions of CgH, AcOH, PrfCO,H,
BufCO,H, and BufOH in CS,. The possibility of
determining intermol. structure from the Verdet const.
is discussed. : W. RUA

Determination of the proton-attracting pro-
perties of liquids. L. P. Hammerr (J. Chem.
Physics, 1940, 8, 644).—The vals. for the ionisation
const. of weak bases, deduced by Gordy and Stanford
(A.; 1940, I, 193) from the shift'in the OD vibrational
frequency of MeOD due to H bonding, are in good
agreement with those obtained by Hammett et al. (A.,

1936, 9) by entirely different methods. W. R.A:

Calculation of the CIC linking strength and
of certain resonance energies. D. WRINCH
(Science, 1940, 92, 79).—The C.C linking strengths in
O,H, and allene are <94-29 and 92-57 kg.-cal. per
g.-mol., respectively. This' modification in the C:C
linking strength implies increased resonance energies
for CgH,, C,oHg; ete. ; these are cale, =S

Properties of monoethanolamine and its
aqueous solutions. R. E. REITMEIBR, V. SIVERTZ,
and H. V. TarTAR (J. Amer. Chem. Soc., 1940, 62,
1943—1944).—The following data for NH,:[CH,],:OH
are recorded : m.p. 10:5%; b.p. 171:140:1°; p and y
(from 25° to 80%); n3 1:4539; parachor. v for ag.
solutions (0-:001—0-10000 ».) are given. W. R. A. -

Quantum theory of X-ray reflexion and scat-
tering. I. Geometric relations. (Sig) 'C. V.
Ramax and N. S. N. NatH (Proc. Indian Acad. Sci:,
1940, 12; A, 83—92).—From equations for the con-
servation of mass and momentum, the geometrical
relations of lattice vibrations produced when X-rays
fall on a crystal are deduced for the two cases in which
the vibrations are (i) in the acoustic, (ii) in the optical,
range of frequency. - W. R-A

X-Ray examination of polyisobutylene: C. S.
FuLuer, C. J. FroscH; and N. R. PAPE (J. Amer.
Chem: Soc., 1940, 62, 1905—1913).—Fibre patterns
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of polyisobutylene (I) give a fibre period of 18:63-
0:05 A., in agreement with the val. of Brill and'Halle
(B., 1938, 413). 8 usobutylene units are contained in
the repeating distance along the' chain, supporting
other evidence for a 1 : 3 arrangement of the Me group
pairsisand a: helical configuration. Crystals of (I)
appear’ to have an orthorhombic cell ‘with a 6-94,
b 11-96, and ‘¢ 18:634-0-05 A. (fibre axis). = The effect
of stretchmg on the X-ray pattern of high-mol. (I) i8
similar 'to that for natural rubber.’ W.R. A

Structure of crystalline aliphatic compounds.
X-Ray study of dicetyl ether. R.KoarHAAS (Ber.,
1940, 73, [B], 189—"00) —Dicetyl ether (I) of high
purity, m.p. 55°, crystallises in rhombic plates;
generally << 0-01 mm. thick, with angles of 73:56° and
106:44+4-0-15°. Rotating- crystal photographs give a
unit cell (4 mols.; d 0-9784-0-009) with @ 5-571, b
7-452 A. (4:0:2%), ¢ sin {3 /8 19 A. (40:4%), B 63-07°
(4-0-59%,); space-group, P2,/a (C3). A close simi-,
larity to cetyl palmitate (cf. & 1938 I, 390), for which
the same space-group is now plefencd is indicated,
and confirmed by Schiebold—Sauter photographs.
The puckered chains of the (I) mol. are collinear, and
lie in a plane inclined at 20-92° to the b-axis. The
chains are (0-874 A. in breadth, and lie <4-03 A, apart;
the ends of successive chains are 3:22 A. apart. The
distance between the C atoms is 1:539 A., and the
valency angle 110-82°. These results are in good
agreement with data for n-paraffins, showing that O
and CH, are approx. equiv. structurally. ~Miiller’s
rule (A., 1929, 869) is not verified in this and in other
similar cases. A J. E.W.

Lattice summations for hexagonal @ close-
packed crystals. B. G. Kaxe and M. GOEPPERT~
MAvYER (J. Chem. Physics, 1940, 8, 642).—Summations
have been made over a—y planes ofa hexagonal close-
packed crystal with ideal axial ratio (1:633) for the
inverse 6th, 8th, 10th, and 12th power of the distance
between the particles.. The lattice sums have approx.
the same val. as for the face-centred cubic crystal. A

direct comparison of the two types of crystal has been
made. W.R. A

Crystal structure of rhombohedral acetamide.
F. Sextr and D. HARKER (J. Amer. Chem. Soc., 1940,
62, 2008—2019).—NH,Ac has space group 03—R3c,
ap 11-:44-40:03, ¢, 13:494-0-03'A. referred to the
smallest hexagonal unit cell of 18 mols. of NH,Ac.
The complete structure has been determined and it is
concluded that (i) the length of the N-H-O bridge is
2:86-+0-05 A., (ii) the mol. is planar, (iii) the mol.
exists in the keto-form, and (iv) the N-H bonds lie
in the plane of the mol.  Lengths of bonds and vals. of
bond angles are given. W. R.A.

Hydrogen bridge models for globular pro-
teins. M. L. Hucains (J. Chem. Physics, 1940, 8,
598—600).—Two hypothetical types of structure,
obtained by folding from basic patterns' containing
extended zig-zag polypeptide chains joined together
by H bonds, are described. The idealised, undistorted
288-residue open-ended octahedral model has suitable
horizontal dimensions for air-dried insulin but its
vertical dimensions are rather too large. Structures

of this general' nature ‘are claimed to have many
b,dvantages over the cyclol models of Wrinch.
W. R.A.
Hydrogen bond in protein structure VWi I
AsTBURY (Trans. Faraday Soc., 1940, 36, 871—880).—
The nature of the inter- and intra-mol. linkings in
proteins is discussed. Available evidence is in-
sufficient to decide for or against the presence of H
bridges. F. L. U.

Formation of intermolecular hydrogen bonds.
X-Ray evidence. J.M.RoBERTSON (Trans. Faraday
Soc:, 1940, 36, 913—921).—Factors favouring the
formation of H bonds are discussed and illustrated by
reference to the cryst. structure of ice, phenols,
carboxylic acids, H,C;0,,2H,0, and dlketoplperazme
as determined by X-ray methods. FIL. U.

Diffraction of X-rays by liquid argon. A.
ErsexsteiN and N. S. GinericH (Physical Rey.; 1940,
[ii], 58, 307—309).—Microphotometer records ‘of the
X-ray diffraction pattern of liquid A obtained with
crystal-reflected Mo Ko radiation show peaks at
sin 0/x = 0:154 (very strong), 0-280 (medium), and
0-415 (weak). A Fourier analy31s of the diffraction
pattern givesan at. distribution curve showing approx.
7 atoms at 3:90 A. and 5 atoms at ~5:05 A. A third
broad peak occurs at over 7 A.  :Results indicate that
the distribution of atoms in liquid A does not follow
closely that in cryst. A, since in the crystal there are
12 nearest neighbours. N. M. B.

Stable relative orientation of groups connected
by a carbon-carbon single linking. V. ScHO-
MAKER and D. P. STEVENSON (J: Chem. Physics, 1940,
8, 637—638).—Polemical against Langseth et al. (A.,
1940, I, 282) particularly with regard to the structures
proposed by these authors for liquid cyclohexane,
(CHCL,),, and ethylene deuterobromide. W. R.A.

Molecular structures of dimethylchloroamine
and methyldichloroamine. D. P. STEVENSON and
V. ScHOMAKER ' (J. Amer. Chem. Soc., 1940, 62,
1913-—1916).—Electron diffraction data on NMeoCl
and NMeCl, indicate that the N—Cl distances are 0:08
and 0-05 A. >1-69 A., the sum of the covalent radii.
This supports previous evidence on the bond
lengths between highly electro-negative ' atoms.
Vals. of bond distances and bond angles ‘are given.

W.R.A.

Radial distribution method in electron dif-
fraction. J. WALTER and J. Y. BracH (J. Chem.
Physics, 1940, 8, 601-—604).—Theoretical. A new
radial distribution function method for interpreting
electron diffraction photographs of gas mols. is
discussed and' tested for a diat. mol.; a linear and a

non-linear triat. mol., and CCl,. W.R. A.
Secondary . electron emission. (A) Temper-
ature effects. D. E. WoOLDRIDGE. (B) Order

and disorder effects. D. E. WoOOLDRIDGE and
C. D. HaArT™MAN (Physical Rev., 1940, [ii], 58, 316—
321, 381; cf. A., 1939, I, 590).—(a) Measurements of
temp. effects on the emission of secondary electrons
from Fe, Ni, Co, and Mo show abrupt changes of
]—"% accompanying - the ‘«a—y ‘transition® of Fe,

~A0-49, for the hexagonal to face-centred cubic trans-
formation of Co, and <0:3%, for the magnetic trans-
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formation of ‘Ni. The temp. coeff. of secondary
emission for: Ni, Co, and Mo is < the vol. coeff. of
expansion  of the metal. Results support the view
that the secondary electrons are scattered or * ab-
sorbed *> by an excitation process sumlar to that by
which they are produced.

(B) The curve plotted froman 1nvest1ga,t10n of CuzAu
over the order—disorder temp. range is inconclusive,
and indicates that the secondary emission in the two
states differs by +1 or 29%,. N. M. B.

Longitudinal “magneto-resistance effect on
single crystals of iron. Longitudinal magneto-
resistance effect at low temperatures of single
crystals of iron. Y. SHIRARAWA (Sci. Rep. T6hoku,
1940, 29, 132—151, 152—161).—I. The: intensity of
magnetisation and the change in electrical resistance
of single crystals of Fe of known orientation have been
measured in longitudinal magnetic fields up to 1400
oersteds. The magneto-resistance effect increases
linearly with field until it reaches saturation sharply
at a certain field strength. The effect is strongly
anisotropic. The saturation vals. for the [100], [110],
and [111] axes are 0-:004, 0-36, and 0-489,, respectively.

IT. The magneto -resistance curves of single-crystal
Fe at 0%, —95°, —195° in fields up to 1400. oersteds
are similar to each other and to those obtained atiroom
temp. AR/R increases with decreasing temp.

0. D. S.

Light figures in single crystals of nickel and
copper. M. Yamamoro (Sci. Rep. Tohoku, 1940,
29, 113—131).—Single crystals of Cu and Ni have
been prepared by slow solidification. Tight figures
produced by reflexion of a marrow pencil of light from
surfaces otched with various acid and salt solutions
have been investigated and correlated with the crystal
structure of the surfaces. 0. D. S.

Elasticity of crystals. F. BiroE and D. BAN-
CrOFT (J. Chem. Physics, 1940, 8, 641-—642).—The
rigidity of polycryst. Al (m.p. 663°) between 0° and
650° has been measured by a dynamical method.
The ratios of resonant frequencies at even temp. to
the frequency at 0° and the corresponding ratios of
rigidity are tabulated. No conclusive evidence has
been obtained on whether rigidity vanishes at the
m.p. or retains a finite small val. W RA.

Internal iriction of single metal crystals.
T. A. ReAD (Physical Rev., 1940, [ii], 58, 371—380).—
The internal friction of cryst. Cu, Sn, Pb, and Zn has
been measured by the composite piezoelectric oscillator
method. It is found that the decrement of an
unannealed crystal may be as large as that of the
polycryst. material, but is reduced by annealing to
a val, of ~10-4—10-5 , and that both Young’s modulus
and the decrement vary with the vibrational strain
amplitude at strain amplitudes as low as 10-6. For
Zn crystals the dependence of the elastic modulus and
internal friction on previous history of the specimen,
vibration | frequency and amplitude, and on the
orientation of the vibration axis to the crystal slip
planes has been investigated; the results suggest that
the mechanism involved-is a propagated ‘* disloca-
tion ”” of the sort proposed to account for macro-
scopic plastic flow. N. M. B:

{Titanium. XV. Polymorphous structures of
txtamum dioxide. 'A. V. Pamrirov. and E. G.
IvaNTsCHEVA (J. Gen. Chem. Russ., 1940, 10, 154—
157).—The existence of TiO, having a brookite
structure is not confirmed. R. T.

Dielectric strength of liquid and solid benzene.
W. Binre (Arch. Elektrotech., 1937, 31, 141—165;
Chem. Zentr., 1937, i, 4627—4628).——The effect of
wave-form, impurities (particularly H,O and air), and
temp. on the dielectric strength (X) of liquid CgHg is
examined The max. observed val. of X is 1870 ky.
per cm.; with undried C;Hg not de-aérated, X =
1330 kv. per cm. (4=10%,) at atm. pressure and room
temp., with a 0-7-mm. gap. The results are in general
agreement with Koppelmann’s theory (A., 1936,
665).  For solid C4Hg X is only ~150 kv. per cm.,
and depends largely on crystal size.  A.J. E. W.

Elasto-resistance change' of nickel, iron, and
some nickel-iron alloys. N. YAMANAKA (Sci. Rep.
Téhoku, 1940, 29, 36—68).—The change in electrical
resistance of Ni, Fe, and nine Ni-Fe alloys (from
15 to 90%, Ni) produced by tension up to the elastic
limit in the presence of magnetic field up to 439
oersteds has been measured. The resistance change
of magnetic origin increases or decreases with tension
according as the magnetic elongation is positive or
negative. For small tensions the resistance change is
in accordance with the domain theory of ferro-
magnetism. 0.D. 8.

Superconductors. (A)  Phenomenological
theory. (B) Complete data and boundary con-
ditions. E. Coox (Physical Rev., 1940, [ii], 58,
357—361, 361—364).—Mathematical. = (A) Arigorous
theory leading to results identical with those of
London is developed.

(8) A set of data and boundary conditions, mathe-
matically complete and physically significant, for the
London theory is derived. N. M. B.

Diamagnetism and the hydrogen bond. W. R.
Axaus and W. K. Hmn (Trans. Faraday Soc., 1940,
36, 923—927).—The diamagnetic susceptibility of
BzOH, o-, m-, and p-OH:C;H,*CO,H, and p-
OH:C,H-NO, dissolved in liquids of different proton-
attracting powers was measured. Preliminary re-
sults indicate that the y for H-bonded structures
involving ring formation is < that cale. by an additive
law, and diminishes with increasing solute concn.
The reverse is true when the H- bonding occurs
between solute and solvent. F L. U. _

Specific  heats of copper nitride, niobium
nitride, and sodium azide, and the atomic heat
of nitrogen. §S. SatoH and T. SocABE (Bull. Inst.
Phys. Chem. Res. Japan, 1940, 19, 943—950).—From
measurements of the sp. heat of Cu .N (0—99- 6°),
NbN (0—99-6° and 0—300°), and NaN (0—99:6°)
vals. of the at. heat of N have been deduced a5 3- 04,
4-44, and 4-10, respectively, in good agreement with
previous vals. (e.g., A., 1940, I, 201). W. R.A.

Gaseous heat capacities. II, III. G. B.
Kistiakowsky and W. W. Rice (J. Chem. Physics,
1940, 8, 616—618, 618—622; cf. A., 1939, I, 362).—
IL. An extension of previous work to allene, CH:CMe,
cyclopropane, propylene, and C;Hg:
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ITI. The heat capacities of Me,O, (CH,),0, (CMe: )2,
cis- and trans-AP-butene are discussed. W R AL

Heat capacity and entropy, heats of fusion and
vaporisation, and the vapour pressure of n-
butane. J.\G.AsroN and G. H. MESSERLY (J. Amer.
Chemit=Soc., 1940, 62, 1917—1923).—C,, vals.- for
n-C,Hyg have - been determined -from  12-73° -to
272:66° k. The: v.p. is given by log,,p (mm.) =
—9359:000/7 = 16:49230 logy, T 0-011118697" -
48:64763. The following consts. have been 'deter-
mined ; transition temp., —165:60°; m.p. —138-29°;
b.p. —0:50° (272:66--0-03° K.); heat of transition
494-04-1, of fusion 1113:7-41,tand 'of vaporisation
5351415 g.-cal. per mol.; " Syr5.60x (ideal gas at
1 atm:) = 72:054£0-2;" Soggqex. (ideal gas’ at -1
atm.) = 74-0; Spogqe-x. (liquid) = 55:2" gi-cal.: per
degree per mol. Using a val. .of 3300 g.-cal. per mol.
for Me' group potential, the experimental val: of S,
and the C-chain vibration frequency of Kohlrausch-and
Koppe (A., 1934, 942), the restricting potential or
torsional frequency associated with the restricted
rotation of the two Et about the middle C-C linking
has been evaluated as ~30,000 g:-cal. per mol.: Vals.
of thermodynamic functions:are derived for temp.
between 272-7° and 1300° K W. R. A,

- Heat capacity and entropy, heats of fusion and
vaporisation, and the vapour pressure of iso-
butane. J. G. AsToN, R. M. KENNEDY, and S. C.
SCHUMANN (J. Amer. Chem. Soc., 1940, 62, 2059—
2063).—C,, vals. for is0-C,;H,, have been  determined
from 12:53° to 261-44°%. 'The v. p. is given by
log,o p (mm:) = —1716 — 687 /1" — 6-:38879 log, 1" -
0-00241327" - 24-260325. The following consts. have
been determined : m.p. —159:42° (118:74-4-0-5° K.);
b.p. —11-72° (261-44-+0-02°K.); heat of fusion
1085-44-0-5 and of vaporisation 5089:6--8 g.-cal. per
mol.  From thermal data, Sygg ek (ideal gas at
1 atm.) =70-43-4-0-15, S.,gs g6k (saturated liquid) =
52:09+4-0-10 g:-cal. per degree per mol. . These vals.
are > that deduced from spectroscopic and mol. data
by, at'the b.p., 5:08 entropy units, which is assumed to
represent the potential restricting internal rotation of
the Me groups (3870 g.-cal.). W, R:A.

- Thermodynamic properties of methyl cyanide
and methyl isocyanide. R. H. EwrLr and J. F.
BourLAND (J. Chem. Physics, 1940, 8, 635—636).—
By combining the electron diffraction data of Brock.
way, (A., 1937, I, 119) and the mol. spectroscopic data
of Bad er and Bauer (A., 1937, I, 165) vals. of
—(G° U‘J )/ (HY— U“)/T S, and 03 for the ideal
gas state of MeON and MeNC have been cale, from
273° to T73° K W. R:A.

Thermodynarnics of irreversible - processes.
I.. Simple fluid. C. EcxArT (Physical Rev., 1940,
[i1], 58, 267—269; cf. infra).—Mathematical. The
rate of increase of entropy of a simple heat-con-
ducting viscous fluid is investigated in detail. It
is shown that if Kelvin’s hypothesis on abs. temp.
is adopted and the usual law of viscosity assumed the
requirements of the second la,w are satisfied. :

- N. M. B.

X-Ray mvest1gat1on of the phase transitions

of sodium palmitate. F, G. CHESLEY® (J. :Chem.

Physics, 1940 8 643) —Investxgatlon of phase
transitions’ of Na_ palmitate by a temp.-controlled
X-ray powder method has revealed the existence of
seven phases and six transitions between room temp.
and 290° (isotropic liquid). The transition temp. are
in good agreement with those found dilatometrically
by Vold and Vold (cf. B:,:1939, 743) and, in addition,
a new transition temp. at 67° isrecorded. ' W. R. A.

Transformations of carbamide of a higher
order. V. A. Soxorov (J. Gen. Chem. Russ., 1940,
10, 165—171).—The coeff. of expansion of CO(NH )2
is anomalously high at. —2°% and at 33° mdlcatmg
transformations of a higher order at these temp.

Joule-Thomson effect in mixtures of helium
and argon. J. R. RoEBUCK and H. OSTERBERG (J.
Chem. Physics, 1940, 8, 627—635).—The Joule-
Thomson effect has: been measured in four mixtures
of He and A and, from isenthalpic curves; the Joule—
Thomson. coeff.” has been calc. for various temp.,
pressures, and composition. W.R.A.

" Thermodynamics of irreversible processes.
II. Fluid mixtures. C. EckArT (Physical Rev.,
1940 [1i], 58, 269—275; cf. supra).—Mathematical.
ossibility of constructing a systematic theory of
1rre otsible processes is surveyed in general terms
and for a mixture of ideal gases. N. M. B.

Partial pressure of hydrogen chloride from its
solutions in monohalogenobenzenes at 25°.  S. J.
O’BrieNy and J. B. ByrNE (J. Amer. Chem. Soc.;
1940, 62, 2063—2065).—Measurements of the partial
v.p. of HCl from its solutions in PhF, PhCl, PhBr, and
PhI over the conen. ranges 0-02—0-12, 0:008—0-103,
0:013—0-069, and 0:006—0-04»1., respectively, show
that Henry’s law is obeyed but that there is positive
devmtxon from Raoult’s law. W. R. A.

Vapour pressure of glycerm solutions at 20°.
D. W. Grover and: J. M. Nicor (J.S.C.I., 1940, 59,
175—177).—The. v.p. of glycerin (I) solutions from
259, t0.929, by wt. are measured by determining the
dew point. of air maintained in equilibrium with the
solutions: ' By means of Diihring’s rule it is proved
that the relative v.p. of (I) solutions is substantially
independent of temp. over the range 0—70°, a fact
which enables the figures of various workers to be
compared. The relative v.p. obtained at 20> are in
good agreement with the majority of the published
data;, but not with one table in:the International
Critical Tables, which must therefore be considered to
be in error.

Vapour pressure of glyceri.n. (o) E.C. CRAVEN.
(8) D. W. GroveERr (Chem. and Ind., 1940, 690).—
(A) The assumption made by Grover and Nicol
(preceding abstract), that the dew point method gives
only the partial pressure of H,0, is criticised.

(B) Reasons are given for the belief that i in practice
the dew deposit from glycerin solutions consists of
H,0 only, at least for conens. }90% o BEIEU

Trimethylcarbinol as a ;cryoscopic. solvent.
F. H. Germax. (J.. Amer. Chem.:Soc., 1940, 62,
2179—2180).—The. cryoscopic. const, of BwOH has
been determined from f.p. measurements on 30 sub-
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‘stances and is'8:37. Unless precautions are taken in
the prep. and preservation of Bu”OH results are
vitiated by association effects. W. R.A.

Theory of diffusion, viscosity, and electrolytic
conduction.  S. KaANER0 (Bull. Chem. Soc. Japan,
1940, 15, 276—280).—By combining Horiuti’s theory
.of reaction velocity with Einstein’s theory of diffusion,
certain relationships between x, 7, and K (diffusion
-coeff.) are obtained. F.J.G.

' Carbamide. I. . Hygroscopicity of soluble
‘substances. Vapour pressures of saturated salt
'solutions. W. SArAI (J. Soc. Chem. Ind. Japan,
1940, 43, 104—1068).—Solids become hygroscopic
when the humidity is > that over their saturated
solution at the given abs. temp. 7. The v.p. of
saturated solutions is expressed by log p = —D/T +
Elog T' + FT —+ v, where D, K, I, and 7 are consts.
‘The “crit. humidity: = above “which solids' become
hygroscopic'is = = 100p/p,, where p, is the v.p. of
‘the pure solvent at temp. 7'. ' Calc: vals. of = agree
with ‘experimental ‘for NaCl, K,S0,, and KNO,, at
291—295° K. A B e R

Silicate glasses. M. L. Hugcins (J. Chem.
Physics, 1940, 8, 641).—Vols. (7,), n, and dispersions
‘of well-annealed silicate glasses are simple additive
functions of the compositions, when calc. for the
quantity of glass containing one g.-atom of O and
when the compositions are expressed as the no. of
-atoms (XV,,) of the ““ metallic *’ elements per O. The
plot of V., against Ng for Na,0-Si0, glasses is
given and the different slopes are discussed.

Susceptibility of mixed crystals to chemical
attack. R. ScHENCEK -(Festschr. Tech. Hochschule
Breslau, 1910—1935, 432—435; Chem. Zentr., 1937,
i, 4191).—By utilising the fact that CuO or Cu,0
evolves O, when heated with Au, Pt, or Pd (M), with
formation of Cu-M mixed crystals, the equilibrium
-relationships in the system Au-Cu-O are examined.
‘The distribution coeffs. of Cu between Au, Pt, and Pd
are deduced from the [Cu] in the Cu-M alloys. The
forces which tend to alloy the Cu with M are suffi-
ciently strong to exceed the chemical affinity of Cu
and O.  The reactivity of the Cu- towards external
influences is reduced by lattice forces, and may be
completely suppressed even by free diffusion into the
M lattice. A J.E. W,

Factors affecting the formation of 3/2 electron
-compounds in alloys of copper, silver, and gold.
‘W. Hume-RotaERY, P. W. REYNOLDS, and G. V.
RAYNOR - (J. Inst. Metals, 1940, 66, 191—207).—In
many alloys of Cu, Ag, and Au with elements of the
B-sub-groups of the periodic system the phase next
‘to the o solid solution has a composition near to that
required by an electron conen. of ~1-5, 7.e.; is a 3/2
-electron compound.  'The structures of these phases
are (a) body-centred cubic disordered @ or ordered @/,
(b) close-packed hexagonal ¥ or ', or (c) of the p-Mn
type (w). The phases are formed only when the
difference between the at. diameters of solvent and
‘solute; 7.e., the ““ size factor,”’ is favourable. * From a
detailed examination of the various equilibrium dia-
grams it appears that increasing valency favours: the

1 ((;DI&: structure at the expense of the p or 8’ structures,
‘increasing temp. and size factor favour the @ structure,

and increasing size factor moves the composition in

‘the.direction of lower electron concn: and narrows the
-range of composition of the phasesin terms of electron

concn. Au alloys have the greatest and Cu the smallest
tendency to form ordered: p’ structures. As the

.solvent and ' solute metals differ to an increasing

extent in' their -electrochemical properties :another
factor. (electrochemical factor) comes into: play; in

.alloys with the more electropositive metals Cu, Ag,

and Au are the electronegative members of the alloys
and the electrochemical factors are in the order
Au > Ag > Au, whereas in alloys with the electro-
negative elements these factors are iin' the reverse
order and the Cu; Ag, and Au are the electropositive
members of 'the alloys. 'With incréasing - electro-
chemical factor the tendency to form p’ structures
with long-range order increases, and may be such that

the B’ solidus and liquidus curves rise to a max.,

e.g., in Au—Mg alloys. The shape of the Cu-Be

‘equilibrium diagram is explained on the basis of the

effect of the development of long-range order. Kre-
quently when the 9, of solute is high the diagrams
begin to acquire the characteristics. expected in
ordered structures although X-rays show that long-
range order does not exist; it is suggested that a
short-range order may be present and it is,shown that
this would account for the shapes of parts of the
diagrams and for the limiting compositions to which

ssome of the phase boundaries approach. ~ A. R. P.

Constitution and structure of alloys of inter-
mediate composition in the systems copper-
indium, copper-aluminium, copper-german-
ium, silver-aluminium, and silver-germanium.
W. HoME-ROoTHERY, (. V. RAYNOR, P. W. REYNOLDS,
and H: K. PACKER (J. Inst. Metals, 1940, 66, 209—
239; cf. preceding abstract).—In the Cu—In system
the « + liquid == B peritectic temp. is 710°, the
liquid == B -+ y eutectic temp. 676°, and the g —
@ - 8 eutectoid temp. 574°; Cu dissolves 10-9 at.-%,
of In at 574° and the eutectoid composition is In
20-15 at.-%. In the Cu-Al system the B —= « 43
eutectoid is at Al 24 at.-%, 560—565°; under equili-
brium conditions there is no evidence of the existence
of any modification of the 8 phase, those modifications
previously reported being metastable intermediate
forms. -In the Cu—Ge system the peritectic horizontal,
« + liquid = ¢, is at 822-5° and starts at Ge ~12
at.-%, ; the lower peritectic horizontal, ¢ 4 liquid —= 1,
is at 743° and starts at Ge 18-3 at.-9,, whilst the
€ + y/¢ + e horizontal is at 540° and starts at
Ge 18:2-at.-%: ' In the Ag—Al system the o - p === ¢
transformation occurs at 610°; the 8 —= B - ¢ trans-
formation at a min. of 604-5° with Al 24-5 at:-9%,, and
the « <4~ { —= p transformation ‘at 448°, Al 20-65—
23:8 ati-%. The range of composition of . broadens
considerably with fall in temp. and the areas of the
o -+ and p € phase fields also extend rapidly.
No evidence was found of the existence of a 3/2
electron compound in the Ag—Ge system ; the eutectic
temp. in this system is placed.at 651°. - A. R. P.

' Temperature-dependenct of Young's modulus
of p-brass single crystals. J. S. RINEHART



408

BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS—A., I

v (a-c)

(Physical Rev., 1940, [ii], 58, 365—3717 cf. Sicgel’ A, '/ Heats of adsorption of gases on iron synthetic

1940, T, 250).—Young’s modulus, Z, of 7 single crystals
of B-brass was measured by the composite piezo-
electric oscillator method as a function of temp. for
25—505° in order to study order-disorder phenomena.
1/E. is linearly related to the orientation function at
all temp. The max. and min. vals of '1/E;, and
1/E1y, are 3-881 and 0:475 X 10-12 at room temp.
and 4:970 and 0583 X 10-12 sq. cm. per dyne at the
crit. temp. 468°. The elastic anisotropy Fqy/Eiie;
is 8-2 at room temp., decreasing to a min. 7-2 at 3002,
and increasing to 8:6 at the crit. temp. Plots of 1/
for the directions [100], [110], and [111] show that the
-effect of disorder is felt mainly in the first two direc-
tions, whilst  inthe third the elasticity shows an
approx. linear increase with rising temp. Before
-disorder sets in, the elasticity in the [100] direction
decreases with rising temp., contrary to the usual
behaviour of elastic materials. N. M. B.

Measurement of gyromagnetic effect of man-
ganese-antimony and iron-selenium alloys. T,
GAravics (Helv. Phys. Acta, 1939, 12, 581—608).—
The gyromagnetic effect. of Mn-Sb (Mn 4869, Sb
50:0%,, Fe 1:49,) and Fe-Se alloys in powder form has
been investigated by the resonance method of
Coeterier (ibid., 1932, 3, 217). For the Mn—Sb alloy
the Landé splitting factor ¢ = 2 within experimental
error. Vals. of g for the Fe-Se alloy are uncertain
owing to the high permanent moment of the substance
and vary between 0-35 and 0-88. 0. D. S.

Order-disorder transformations in ternary
alloys. T. HiroNE and S. MATuDA (Bull. Inst.
Phys. Chem. Res. Japan, 1940, 19, 931—942).—The
Williams statistical theory of order—disorder trans-
formations in binary alloys is extended to ternary
alloys, and vals. of sp. heat, entropy, and free energy
of an alloy of the Cu,MnAl type have been cale.

W:R. A

Critical solution temperatures and aniline
points of some butane hydrocarbons. C.G.Lupz-
MAN (Ind. Eng. Chem. [Anal.], 1940, 12, 446—448).—
Apparatus is described and procedure detailed for
determining the miscibility temp. for mixtures of
volatile hydrocarbons with  NH,Ph. The NH,Ph
points of n- and is0-C;H,, and 7s0-C;H, are 83-1°,
107:6°, and 14-9°, respectively, and the crit. solution
temp. 84-1°, 109-0°, and 15-8°. J. D R.

Effect of certain factors on the relation between
chemical composition and solubility (m.p.).
V. P. ScHISCHOKIN (Ann. Sect. Anal. Phys.-Chim.,
1940, 12, 213—227).—A review. R..T.

Aqueous solubilities of aliphatic ketones.
P. M. Ginnings, D. PLONEK, and E. CARTER (J. Amer.
Chem. Soc., 1940, 62, 1923—1924).—The aq. solu-
bilities of 12 aliphatic ketones have been measured at
20°, 25° and 30° The smaller is mol. size, the
greater is solubility. .. Among isomerides, the most
compact is the most sol. and movement of the CO
group towards the centre of the chain reduces the
solubility. W. R:A:

Lecture demonstration of mixed solvent action.
H. XK. Sex'and S. R.!Parir (Current Sci.; 1940, 9,
333-—334).—Experiments are described.  J. L. D.

ation of Fe oxide.

ammonia catalysts at low temperatures. R.A.
BeesE and N. P. Stevens (J. Amer. Chem. Soc,,
1940, 62, 2134—2140).—The differential heats of
adsorption of several gases have been measured
between 0° and —183° using a doubly-promoted Fe
(1-69% X,0, 1:3% ALO;) and a pure Fe catalyst.
Chemisorbed gas has been determined and attempts
have been made to- differentiate between van der
Waals adsorption and chemisorption. Measurements
indicate that adsorption of N, and Arat —183° is
entirely van der Waals; H, at —183° and CO at
—183°, —78° and 0° partly chemisorption; CO, ab
—178° is chemisorbed on the promoted but van der
Waals on the pure Fe catalyst. O, measurements at

—183° indicate complex adsorption with possible form-
W. R.A.

Sorption of gases and vapours by titania gel.
VII. Sorption and desorption. equilibria of
organic vapours and a critical condition for
capillary condensation phenomena. I. Hicuri
(Bull. Inst. Phys. Chem. Res. Japan, 1940, 17, 951—
975; cf. A., 1939, I, 561)—Sorption and desorption
isotherms at 0°, 10°, 20°, and 30° have been obtained
for ivapours of MeOH, EtOH, PrOH, PrfOH, PhCl,
PhMe, n-CgHy,, n-C;H,s COMe,, and EtOAc by
Ti0, gel. The isotherms consist of two parts; in
the lower relative pressure range the curve represents
adsorption of vapour on the gel surface, whilst at
higher relative pressures capillary condensation of
adsorbates in the pores of the gel occurs.

: W.R. Al

Sorptive and catalytic properties of active
manganese dioxide, with reference to vapours
and gases. III. Formation at active mangan-
ese dioxide of oxides of nitrogen. E.V.ALEXEEV-
skr and V. B. Arnmsgovskr (J. Gen. Chem. Russ.,
1940, 10, 137—145; cf. A., 1938, I, 88).—Evolution
of oxides of N observed when air, O,, or other gas is
passed over active MnO, is aseribed to desorption of
N,O,, adsorbed from the air during prep. of the
MnO,. Adsorbed oxides of N may be completely
eliminated by heating the MnO, at 300°. R.T.

Application of Polanyi theory to bound water.
I. Calculation of adsorption potential from
vapour pressure of bound water. R. E. NEU-
MANN and O. V. NEumaNN. II. Effect of nature
of dissolved substances on water bound irom
solutions.  O. V. NEUMANN and R. E. NEUMANN
(Kolloid. Shurn., 1938, 4, 3—11, 13—18).—I. The
apparent adsorption of H,0 from 0-02—0-3M. solutions
of EtOH by cotton wadding has been measured at
0—>53°, and the results are examined in terms of the
atm. theory of adsorption.  The amount () of H,O
bound from a solution of given concn. falls linearly
with rise of temp., except for the more cone. solutions.
The vals. of the adsorption potential, ¢, calc. from
the v.p. of the solution, plotted against @ all fall on
the same curve, irrespective of the temp.

II. At low concns. the amounts of H,0 fixed from
solutions of BufOH, glucose, and sucrose of the same
concn. are not equal, but with increasing concn. they
approach and ultimately coincide. It is deduced that
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at the higher concns. the more loosely held H,0: (I)
has been removed by osmotic forces, and only oriented
H,0 mols. remain; (I) may be supposed to dissolve
some solute. The e—x curve is not influenced by the
temp., but varies with the solute. b Ri. C.

Adsorption of malachite-green by clays and
allied minerals, V. L. Bosazza (Nature, 1940, 146,
334)—Kaolinite (I), anauxite, montmorillonite, pyro-
phyllite, tale, and beidellite are stained different
shades of green or blue by the dye. . The amounts of
dye absorbed and the degrees of fastness differ with
the different minerals. Washing with H,0, acid, or
alkali fails to remove the adsorbed dye from (I).

L. S.

Adsorption of fluorides by enamel, dentine,
bone, and hydroxyapatite.—See A., 1940, ITI, 755.

Ageing and coprecipitation. XXXII. Ad-
sorptive properties and the determination of the
specific surface of lead chromate. I. M. KoLT-
HOFF and F. T. EGGERTSEN (J. Amer. Chem. Soc.,
1940, 62, 21256—2131; cf. A., 1940, I, 108).—The
determination of the sp. surface of fresh and aged
gpts. of PbCrO, by means of wool-violet (I) and

'h-B is described. With (I) equiv. amounts of dye
and Pb are removed from the solution, and on the
saturated surface one (I)ion is adsorbed per 2 mdls. of
PbCrO,. Pb(OAc), is adsorbed unimolecularly from
a dil. solution in 959, EtOH on the surface of PbCrO,.
Radioactive methods give new procedures for the
determination of surface area. W.RUA:

(A) Application of surface tension to physico-
chemical analysis of rational systems. N. A.
TriroNov and G. K. ALEXANDROV. (B) Surface
tension isotherm of binary liquid systems.
N. A. TriroNov. (C) Surface tension of the
rational systems aniline-allylthiocarbimide and
acetic anhydride-water, in connexion with their
other properties. N. A. TriroNov and A. T.
CHALEZOVA. (D) Surface tension of irrational
binary liquid systems. N. A. TriroNov and R. V.
MERrTZLIN (Ann. Sect. Anal. Phys.-Chim., 1940, 12
85—101, 103—121, 123—137, 139—155).—(a) Theo-
retical. Possible types of surface tension (c)—composi-
tion curves of rational binary systems are discussed.

(B) The literature is reviewed, and the forms of
c—composition diagrams of systems of the type A |
B > AB, where AB is an undissociated or slightly
dissociated compound, are discussed.

(c) The c—composition curves of the system NH,Ph-
CHMe:CH-NCS at 100° and 125° consist of two
ascending branches intersecting at 50 mol.-%,, corre-
sponding with NHPh-CS-NH:CH:CHMe. The corre-
sponding diagram for Ac,0-H,0 (25°, 50°, and 75°)
consists of two descending branches, intersecting at
a min. at 50 mol.-%, corresponding with formation
of AcOH. of i

(D) Possible forms of o—composition curves of
systems of the type A 4+ B-> AB, where AB is a
highly dissociated compound, are discussed, and are
illustrated by the systems EtOAc—SnCl; (20°, 40°,
60°), PhOH—piperidine (25°, 50°) and -NH,Ph (25°,
50°, 75°, 100°), C;H N-AcOH (0°, 25°, 50°, 75°), and
chloral-H,0 (50°, 75°). 1RE AL,

»Measurement of linear tension at the boundary
liquid-liquid-air. R.S. BraprEy (Trans. Faraday
Soc:, 1940, 36, 999—1003).—An equation is derived
giving a relation between the linear tension f at a
liquid-liquid—air boundary and the diameter, thick-
ness at centre, and diameter corresponding with max.
thickness, of lenses of one liquid floating on another.
The equation is applied to calculate f from measure-
ments of the dimensions. of lenses of oleic acid on aq.
solutions at various py vals., and of lenses formed
from conjugate solutions' of PhOH and H,0. Sub-
stantially the same vals. of f are obtained by measur-
ing the period of oscillation of a deformed lens. The
equation can also be used to calculate the spreading
pressure of the lighter liquid, and the interfacial
tension of the liquid phases if their surface tensions
are known. . 130 BR,

Capillary behaviour in porous solids. M. C.
LEVERETT (Amer. Inst. Min. Met. Eng., 1940, Tech.
Paper 1223, 17 pp.; Petrol. Tech., 3, No. 3).—The
equilibrium distribution of two immiscible fluids of
different densities in a porous solid is discussed theo-
retically on the basis of the formation of inter-fluid
interfaces the curvature of which depends on the size
of the inter-grain spaces and the proportions of the
fluids present. An apparatus for determining the
capillary equilibrium of fluids in unconsolidated sand
is described. It is shown that the extent of the two-
fluid interfacial area can be deduced thermodynamic-
ally from the curvature—saturation relation. The
theory is applied to the flow of mixtures of two or
three immiscible fluids (e.g., air, oil, and H,0) in
porous sand. The existence of a boundary eftect at
the outflow face of the sand column, retarding the
egress of oil and H,0, is emphasised. J. W: S,

Monolayers of esters and chlorinated deriv-
atives possibly useful as lubricating addition
agents. G. L. Crark and J. V. ROBINSON (J. Amer.
Chem. Soc., 1940, 62, 1948—1951).—The areas per
mol. at zero compression and the collapse pressures
have been determined for monolayers (on H,0) of
Me stearate (I), «-chloro- and dichloro-stearate, oleate,
ricinoleate, and chlororicinoleate, ethylene glycol
distearate (II) and ricinoleate, and (CgH,Me);POy, and
(on’ Cl,-H,0) of Me oleate and ricinoleate. Kilms
were built up by the Blodgett—Langmuir method.
(I) and (II) give solid condensed films, whilst the
others form liquid films. An improved film balance
is described. W. R. A.

Molecular interactions at oil-water interfaces.
III. Interfacial tension measurements. A. E.
ArexANDER and J. H. ScHULMAN (Trans. Faraday
Soc:, 1940, 36, 960—964; cf. A., 1940, I, 320).—The
lowering of v between aq. Na dodecyl sulphate and
C¢Hg solutions of oil-sol. emulsifiers is in the order
cholesterol = octadecyl alcohol = elaidyl alcohol >
oleyl alcohol > cholesteryl myristate; agreeing with
the order of stability of the corresponding oil-in-H,0
emulsions. Addition of Na,SO, or of (NaPOy); to
aq. Cy,Hgs'NH, HCIL in contact with CgHg causes a
rapid rise in v followed by a fall to < the initial val.,
while the originally liquid interfacial film becomes ,
solid. ; i F. LU/

/
v
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Study of amorphous films by electron diffrac-
tion: S. YamacucHr (Nature, 1940, 146, 333).
Hygroscopic substances such as ZnCl, give electron
diffraction haloes as well as rings in'a high vac.” In
the ZnCl,-H,0 films that can ‘be produced ‘on a
cleaned Pt 'wire, the rings are due to crystals of
ZnCly; and the haloes to ‘a saturated ‘solution of
ZnCl;. 1 S =%

Gelation phenomena in wheat-flour films.
J. D. HamuroN (Canad. J. Res., 1940, 18, B, 194—
202).—The behaviour of wheat-flour protein mono-
layers on H,O, produced by spreading from foam, has
been investigated, and empirical equations are derived
to represent the force-area rélationships. The results
indicate that the protein forms a gel when the film
area is decreased, and that degelation occurs when
the area is increased again. It is suggested that, at
the point' of gelation, thé protein micelles form a
close-packed film; the residues being outside the sur-
face in such a manner that the binding force between
the film micelles and the aq. substrate is normal to
the surface. Further compression of the film is sup-
posed to cause the film, together with a layer of
substrate, to: curl into logarithmic spirals, which
constitute the gel structure. ] JuW. S

Evaporation of water through multimolecular
films. A.R.Docxrixg, E. HEYMANN, L. F. KERLEY,
and K. N. MorTENSEN (Nature, 1940, 146, 265).—
Evaporation through layers of paraffin oil 0:5—5 p.
thick, obtained by means of spreading agents, has
been investigated. Films 1—2 p. thick which reduce
evaporation by 50—609; are easily obtained. The
best films are obtained from dil. (1 : 50) solutions of
boiled linseed oil, stand oil, terebinth oil, or high-
boiling' fractions  of eucalyptus oil in white paraffin
oil. High reductions (~999,) are obtained with thin
films (0-5—1:0 p.) of certain high-boiling fractions of
the neutral oil of vertical-retort tar. Reduction of
evaporation in a wind is > in still air, if the continuity
of the film is not seriously affected by the wind.

b {SE A,
- Foaming.—See B., 1940, 711, 712.

Stability of emulsions. II. Emulsions stabil-
ised by hydrophilic colloids. A. King and L. N.
MUukHERIEE (J.S.C.I., 1940, 59, 185—191; cf. A,
1939, I, 468).—Emulsions of olive oil and kerosene
stabilised by (1) agar, (2) gelatin, (3) gums acacia and
tragacanth, (4) egg yolk, (5) lecithin, (6) Irish moss,
and (7) saponin were examined by the size-frequency
technique when freshly prepared and after various
times. All these emulsions except (5) deteriorated by
gradual increase of droplet size without oil separation.
The coarser emulsions were very stable. HCl and
CaCl, broke or inverted (4) and (7) and coarsened the
other systems.. Heating coarsened all systems, the
effect corresponding with viscosity change.

Emulsifying power of some natural emul-
sifiers. N. F. JERMOLENEKO and V. J. GUTERMAN
(Kolloid. Shurn., 1938, 4, 85—91).—The emulsifying
power of bile, as evaluated by drop-no. measurements,
is the greater the greater is the difference in polarity
between the two phases to be emulsified, and is con-
siderable even in the system CgHz—H,0. With both

by diffusion measurements.

-bile and ‘egg-yolk the emulsifying power arises from
-the presence of highly surface-active substances and

the power of forming a tough interfacial film. o

Determination of dimensions of colloid parti-
cles. S.E. CmariN (Kolloid. Shurn., 1938, &, 77—
83).—A simple comparative nephelometric. method
for determining degree of dispersity: is described.
For technical sols which are not deeply coloured the
spectrophotometer may be used. . The size of the
colloid particles in starch syrup has been deteﬁmgled

Systems of four components. II. Stability
of ferric hydroxide hydrosols. I. MARKEVITSCH
and M. Ceoropova (Kolloid. Shurn., 1938, 4, 63—
66).—The presence of various org. acids in’the prep.
of Fe(OH), sols reduces.their sensitivity to EtOH.
In presence of tartaric acid yellow forms of Fe(OH)s
appear which adsorb H,C,0, more readily than does
brown Fe(OH),, and, unlike the latter, can, after
drying, be partly peptised by H,O0. R. C.

Constitution of colloidal silica. P. C. CARMAN
(Trans. Faraday Soc., 1940, 35, 964—973).—Assuming
that in SiO, the surface Si ions tend to complete the
—Si=(z tetrahedra that are the characteristic struc-
tural units of both Si0, and silicates, it follows that a
singlelayer of H,0 mols. will be bound so strongly at a
Si0, surface as to give, in effect, surface OH groups
with a weak tendency to dissociate and form H ions.
Further, since OH does not form part of the internal
structure, hydration of Si0O,, unlike that of, e.g., CaO,
is confined to the surface; transition from massive
Si0, to a mol. of Si(OH), is therefore continuous and
the-degree of hydration depends entirely on the degree
of subdivision.  The coarsening of Si0, sols with time,
their behaviour towards electrolytes, the formation
and irreversible shrinkage of SiO, gels, and the con-
stitution of Na silicates are explained on the same basic
assumption. - 105167100

Dielectric study of synthetic highly polymer-
ised compounds in organic liquids. I—III.
Dielectric study of benzene solutions of mono-
and poly-chloroprene, mono- and poly-vinyl
acetate, and mono- and poly-styrene. S. LEE (J.
Soc. Chem. Ind. Japan, 1940, 43, 190—1918).—A
summary of work previously noted (A., 1939, I, 469).

F. L. U.

Binding of water by stearanilide. B. A. Toms
(Nature, 1940, 146, 266).—Fractional pptn. by H,0O
of a 0-19% solution of stearanilide in EtOH and
measurements of 1 of the filtered solutions give results
that support the view (A., 1940, I, 360) that *“ bound ”’
H,0 in the hydrated anilides'of stearic and palmitic
acids is held by a micellar structure. TS

Influence of starch cations on certain proper-
ties of the starch. J. DEDEER, B. JELINEEX, and L.
Kyurcrckys (Ann. Ferm:, 1936, 2, 79—85; Chem.
Zentr., 1937, i, 4644)—Changes of n with temp. are
identical for starches treated with NaCl and CaCl,,
but different  for HCl-treated specimens; = rises
rapidly and then falls as the temp. increases. The
swelling properties differ in each case. S '

A ' AJ.E.W.
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Reactions relating to carbohydrates and poly-
saccharides. LXII. Relation between concen-
tration and viscosity of polyoxyethylene glycols.
LXIII. Surface tensions of aqueous: solutions
of polyoxyethylene glycols. E. L. LoverL and H.
HigserT (J. Amer. Chem. Soc., 1940, 62, 2140—
2143, 2144—2148).—LXII. 7 of 42- and 90-membered
oxyethylene glycols 'and the'42-membered dichloride
in dioxan, and of the 186-membered glycol in CCl,,
have been measured at 20° and over the concn. ranges
1—4-59, and 2—109,, respectively. For dil. solutions
(<5%) a linear relationship exists between 1 and
concn. (¢), and the Arrhenius equation, logn = Kc
holds at all concns. Vals: of sp. n are additive and
the polyoxyethylene chain appears to be highly
convoluted in solution.

LXTIIT. y of aq. solutions of single polymeric oxy-
ethylene glycols (3, 6, 18, 42, 90, and 186 repeating
units respectively; cf. A., 1939, II, 402) have been
measured at various concns. and mol. areas are calc.
from Gibbs’ adsorption isotherm. ' 'Lowering of y for
the 18,42, 90, 186 members is a linear function of log c.

e : s “W. RIA:

Behaviour of cellulose in alkaline solutions.—

See B., 1940, 728. :

- Dissolution of cellulose esters. IV. Relation
of interaction between individual particles of
solute to integral heat of dissolution of cellulose
esters. Z. RocoviN and V. IvaxNova (Kolloid.
Shurn., 1938, 4, 19—30).—The integral heat of dis-
solution, ¢, of cellulose acetate or nitrate in COMe,
increases with the concn., supposedly owing to
diminishing dissociation of the micelles. For a given
concn. of a given ester ¢ is the smaller the larger is the
particle size. The formation of dil. solutions of esters
is accompanied by the absorption of an amount of
heat which is the greater the higher is the degree of
dissociation of the chains in the solution, and the
longer are the chains. The dilution of swollen gels
causes no material heat effect. R. C.

Variations of viscosity of sols of lyophilic
colloids. IV. Cellulose-cuprammonium  sols.
F. M. SceEMJARIN and M. E. KurErMAN (Kolloid.
Shurn., 1938, 4, 31—34).—The effect on 7 of various
salts at concens. up to those required to produce visible
coagulation has been measured. In general, n passes
through a series of max. and min. with increasing salt
concen. R. C.

Apparent molecular shape and mol. wt. of
proteins, from viscosity and diffusion measure-
ments. H. NEuraTH and G. R. CooPER (J. Amer.
Chem. Soc., 1940, 62, 2248—2249).—The apparent
mol. shapes (axial ratios for prolate and oblate
ellipsoids) and mol. wt. have been deduced from 7
and diffusion measurements for cryst. lactoglobulin,
cryst. carbohydrate-free serum-albumin, -serum-
glycoid, cryst. pepsin, and three euglobin-free horse
pseudoglobulin fractions pptd. at pg 5:2 by 1:36, 1-6,
and 2-1nm-(NH,),80,. W. R. A,

. “Freezing of inorganic hydrogels. S. Uxo (J.
Soc. Chem. Ind. Japan, 1940, 43, 197—1988).—A no.
of gelatinous ppts.,  including’ metal hydroxides,
carbonates; and sulphides, are converted into a com-

-pagtiform which readily settles and.is easily filtered,
by freezing in contact with the mother-liquor or H,0.
s BRI i E. L. U.
Ageing of sols and gels. IV. Syneresis'in
mercury acetamide gels. E. M. Przis (Kolloid.
Shurn., 1938, 4, 55—62).—The kinetics of syneresis
in presence of KNO, are those of a unimol. hetero-
geneous reaction; ; the . effect of temp. has been
examined. ’ =R.C:

Hik 58
. Controlled flocculation. D. L. Trruearp (Froc.
Physical ‘Soc., 1940, 52, 828).—Thin films: of pastes
consisting of fins solid particles dispersed in'a viscous
liquid show marked changes in dispersion under slow
shear, the particles becoming packed in long eylindrical
flocculates so fine and regularly spaced as to give
bright diffraction spectra. N. M. B.

Kinetics of polymerisation and coagulation.
A. V. Dumanskr and J: D: Fripmax (Kolloid. Shurn.,
1938, 4, 67—76)—The processes of polymerisation
and coagulation are analogous, the process of coagul-
ation visualised by Smoluchowski’s theory being
identical with that of a chain reaction with branching
chains. From this similarity the equation log, M =
log, M + ax has been deduced for a polymerisation
process, where M is the initial mol. wt., M that after
time =, and « a function of the temp. and 1. Experi-
ments on the polymerisation of CgHy solutions of
butadiene in presence of Na have given results for 3/
agreeing with those obtained from » by Staudinger’s
method. It seems probable that the slowing down of
polymerisation reactions in solution is largely due to
solvation. The time-distribution curves for various
polymerides in the above reaction have been obtained.

R. C.
. Electrolyte coagulation process. Influence of
dilution of sol on adsorption of precipitating
ions. H. B. Wriser and W. O. MitLiGAN (J. Amer.
Chem. Soc., 1940, 62, 1924—1930),—The effect of
conen. of sol on the pptn. val. of electrolytes for
relatively pure sols of Cu,Fe(CN)g, Fe,05, and As,Sg,
and of the adsorption of pptg. ions at their respective
pptn. vals., has been studied. With each sol marked
variations from the rule of Burton and Bishop were
observed. For a given sol the proportionate increase
in stability towards pptg. electrolytes on dilution is,
for electrolytes with univalent pptg. ions, generally >
for those with multivalent pptg. ions, and increases
with the purity of the sol. The Ostwald rule does not
apply. : W. R.AL

Irregular series of colloidal solutions by elec-
trolytes. II. Mastic sol. N. SATA and S. Ito
(Bull. Chem. Soc. Japan, 1940, 15, 271—275).—
Irregularities in the curves of stability of mastic sol
against concn. of FeCl, aré removed when the sol is
purified by prolonged dialysis, and are not restored
by subsequent addition of electrolytes. On the other
hand addition of EtOH, MeOH, or COMe, restores the
irregularity. ~Accordingly the irregularities are con-
nected with the presence, in the colloid particles, of
traces of EtOH arising from the mode of p?‘P:I o

Periodic phenomena in the evaporation of
solutions. (. F. Syurm (Proc. Leeds Phil. Soc.,
Sei. Sect., 1940, 3, 603—608).—In the vac. evapor-
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ation of very dil. solutions of certain salts the solute
is deposited on the walls of the containing vessel in the
form of very fine rings parallel to the surface of the
liquid: ~'The distance between the rings increases with
the rate of evaporation. The mechanism of the
production of the rings is considered, and a possible
explanation given. A J. M.

Ionisation in non-aqueous solvents. III. Form-
ation of sulphides in methyl and in ethyl alcohol.
W. L. GervaN and 'T. W. Braxpox (J.C.S.; 1940,
1329—1333; ‘cf. A., 1938, I, 458).—Investigation of
the reactions between Na,S and AgN0Og, Cdl,, CuCl,,
HgCl,, CoCl,, and NiCl, in anhyd. MeOH and EtOH
shows that complete double decomp. takes place with
the first three salts. With the last three salts double
decomp. is incomplete, the ppts. being of the type
(RCL,y),, (RS),. C.R. H.

Temperature variation of ionisation constants
of weak electrolytes. H. S. HArNED and R. A.
RoBinsoN (Trans. Faraday Soc., 1940, 36, 973—978).
—Out of 5 equations representing the temp. variation
of ionisation const. (K) of weak electrolytes which
have been compared with experimental data one,
—RT log, K = A — CT + DT?, is selected on the
grounds_of ease of computation and of ability to
represent the data within the limits of experimental
error. The best data on K for H,0 are surveyed
critically. 105 B3 N0%

Dissociation of calcium and magnesium phos-
phates. I. GREENWALD, J. REpisH, and A. C.
Kiprick (J. Biol. Chem., 1940, 135, 65—76).—The
titration of H,PO, with NaOH in the presence of KCI,
NaCl, MgCl,, and CaCl, has been studied potentio-
metrically. No difference in behaviour is observed
until 1 equiv. of NaOH is added, but thereafter solu-
tions containing MgCl, or CaCl, are more acid than
those containing KCI or NaCl, this being attributed
to the formation of MgHPO, and CaHPO,, which are
slightly dissociated.” The dissociation const. (K) of
MgHPO, is given by — log;, K =2-50 — 2:154/u,
where p. is the ionic strength, whilst that for CaHPO,
is slightly higher. JoW. S.

Conductance, dissociation constant, and heat
of dissociation of triethylamine in water. J. E.
ABLARD, D. S. McKINNEY, and J. C. WARNER (J.
Amer. Chem. Soc., 1940, 62, 2181—2183).—Vals. of
A and K have been determined for aq. NEt, of various
concns. at 25° 40°, and 50°. The mean heat of
dissociation is 1280 g.-cal. per mol. W.R.A.

Thermodynamic properties of solutions of
amino-acids and related substances. VI.
Activities of some peptides in aqueous solution
at 25°. E. R. B. Smira and P. K. Smira (J. Biol.
Chem., 1940, 135, 273—279).—The v.p. of aq. solu-
tions of glycylglycine, triglycine, alanylglycine, glycyl-
alanine, and alanylalanine have been determined at
25° by Robinson and Sinclair’s isopiestic method (A.;
1934, 1173), and the osmotic and activity coeffs. of the
peptides are cale. It is shown that, as with the
«-NH,-acids (A., 1939, I, 144), the mol. change in the
activity coeff. —(log y)/C -varies linearly with the
change in the dielectric const, of the solution €;/e.

: i W. S.

Solubility of arsenious oxide in dilute solutions
of hydrochloric acid and sodium  hydroxide.
Character of the ions of tervalent arsenic. Evi-
dence for polymerisation of arsenious acid.' A.B.
GARrETT, O. Hormus, and A. LAuBE (J. Amer. Chem.
Soc., 1940, 62, 2024—2028).—Measurements of the
solubility of As,0, at 25° in aq. NaOH (0:16—6m.)
indicate the formation of AsO,’, HAs,0,, and
H,As;04" ions. ' The ionisation const. of H;AsO, is
2-4 x 10-10. The system As,0,—HCI has also been
investigated (HC1 0:04—8-1n.). Min. solubility occurs
in 3—4m-HCl; AsOCl appears to be the principal
mol. present at concn. of HCl of 3—6:53. Assuming
As,0, as solid phase the hydrolysis const. of AsCl, has
been cale. W. R, A.

Curve representing yield of undissociated
compound in binary systems. V. J. AxNosov
(Ann. Sect. Anal. Phys.-Chim., 1940, 12, 15—17).—
Theoretical. R

Phase  equilibria in hydrocarbon systems.
Methane-n-butane system in the two-phase
region. B. H.SAgE, B. L. Hicks, and W. N. LACEY
(Ind. Eng. Chem., 1940, 32, 1085—1092).—The com-
positions and the sp. vols. of the coexisting phases of
the system CH,;—n-C,H,, have been determined at
70—250° and at various pressures covering the full
two-phase region. Gas-liquid equilibrium consts. and
the fugacities of the components are derived. :

; ' J. W. S.

Organic molecular compounds. III. Mole-
cular compound formation of aromatic hydro-
carbons with nitro-compounds and with anti-
mony trihalides. C. SmxNomiva (Bull. Chem. Soc.
Japan, 1940, 15, 2569—270).—M.p. data are given for
binary systems consisting of pyrene (4) or fluor-
anthene (B) with s-C,H,(NO,); (€), picramide (D),
trinitrocresol (£),1 : 2 : 4 6-CsH,Me(NO,), (F), picryl
chloride (&), 2:4-(NO,),CeHgOH (H), 1:2:4-
CeH:Me(NO,), (K), 2:4:6-(NO,);,CH,"OMe (L), p-
CeH4(NO,), (M), or m-CaH(NO,), (), and of 4, B,
acenaphthene (P), anthracene (¢)), phenanthrene (R),
or fluorene (S) with 1 :2 : 4 : 6-C;H,(NO,), (7). The
following compounds are recorded : AC, m.p. 245-5%;
BC; m.p.205:0°; 4D, m.p. 236:0°; BD, m.p. 191-5%;
AE, m.p.163-0°; BE, m.p. 144:0°; AF, m.p. 164:5%;
BF, m.p. 133:0°; 4G, m.p. 154-0°; BG, m.p. 120:0°;
AH, m.p. 146-3°; BH, m.p. 92:0°; AK, m.p: 92:5°;
BK, m.p. 75:5°; AL, m.p. 104-5°; BL, m.p. 75:0°%;
AM; AN, m.p. 92-7°; AN, m.p. 89:3°; BN, m.p.
7725 AT, mp. 168:5%; BT, mip. 134:0%; P7, m.p.
QOGSO P 71203 e e Iesem =] 26 REER R ik
ST, m.p’ 1 130-02;> = 30,2C:HMe., *"m.p. “121-0%;
C4 :4'-(CsHMe),, m.p. 91:0°; picric acid-stilbene,
1:1, m.p. 93:0°; C,2NHPh,, m.p. 100:0°. These are
tabulated and compared with known analogous
compounds, and with mol. compounds between
aromatic hydrocarbons and SbCl,; or SbBr,.

F. J. G.

Systems magnesium chromate-water and
ammonium chromate-water from 0° to 75°.
A. E. Hux, G. C. Sots, and J. E. Riccr (J. Amer.
Chem. Soc.; 1940, 62; 2131—2134).—The aq. solu-
bilities of MgCrO, and (NH;),CtO, have been deter-
mined from 0° to 75°. The saturating phases of the
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MgCr0,~H,0 system are MgCrO4,7H,0 and e
MgCr0,,56H,0, 'the  transition temp. for the two
hydrates in contact ‘with solution being 17:2° at
35:156% MgCrO,. From the loss in wt. of
MgCrO4,5H,0 at different temp. the following trans-
itions have been recorded : 5H,0 —= 2H,0 (50—60°);
2H,0 = H,0 (100—110°); H,0 = anhyd. (160—
1:702) i W. R:A.
© Geometrical transformations of components
of binary and ternary systems, involving form-
ation of compounds. V. P. SCHISCHOKIN (Ann.
Sect. ' Anal.. Phys.-Chim., 1940, 12, 5—10).—Geo-
metrical methods of ‘representating transformations
are explained. R.T.
Two-phase equilibrium in binary and ternary
systems. II. System methane-ethylene. III.
System methane-ethane-ethylene. M. GUTER,
D. M. NEwirt, and M. RunsEMANN (Proc. Roy. Soc.,
1940, A, 176, 140—152).—The liquid-vapour. equili-
bria of the systems were determined over a wide range
of pressure at temp. between 0° and —104°.
GabDa P
Physico-chemical analysis of the mutual
system 2NaCl 4 MgS0O,; —= Na,SO, | MgCl,, as
applied to salt lakes. I. Annual cycles of Lake
Elton. I. B. FeiceLsoN and A. G. BERGMAN(Ann.
Sect. Anal. Phys.-Chim., 1940, 12, 157-—188).—Phase
diagrams are given for the system at 5° intervals from
—20° to 35°. « The results are applied to the con-
ditions prevailing in Lake Elton (cf. A., 1940, I, 421).
R,

20° isotherm of the ternary system : man-
ganous nitrate-nitric acid—water. W. W. Ewing
and C. F. Grick (J. Amer. Chem. Soc., 1940, 62,
2174—2176).—The system Mn(NO;),~HNO,—H,O has
been investigated at 20°. The following hydrates
exist in stable equilibrium with HNO; at 20°: 6, 4,
2, 1-5, 1, 0-5H,0.  No evidence of the tri- or hemi-
pentahydrate was obtained. W. R. A:

Equilibrium of system NH,-P,0.-SO,-H,O.

I. Ternary systems (NH,),SO,~H.PO,~H,O and °

(NH,),SO,~(NH,),H,SO,PO,~H,0. II. Ternary
system (NH,),SO,-NH H,PO,-H,0. III.. Tern-
ary  system NHH,PO,-H,PO,~H,O and the
quaternary system NH;H,PO,—(NH,),H,SO,PO,—
‘H,PO,-H,0. S. Uxo (J. Soc. Chem. Ind. Japan,
1940, 43, 168—1698, 1698, 170B).—I. Data for the
former system at 25° and 70° indicate the formation
of (NH,),H;S0,PO,. Data for the latter system at
0°, 25°, 40°,70°%, and 100° are recorded.

IT. Data for this system at 0°, 25°, 40°, 70°, and
100° do not indicate double salt formation.

IIT. Data for these two systems at 25° and 70° are
recorded. Data for the system (NH,),H,SO,PO,—
H;PO,~H,0 at 25° and 70° have been calc. from data
in part I. - C. R. H.

Double decomposition in absence of a solvent.
XLVII. Fusion diagrams of ternary systems of
fluorides, chlorides, and sulphates of potassium
and sodium. S. Muxrmov. XLVIII. Mutual
irreversible system of mitrates and sulphates of
potassium - and  thallium.  XLIX. Ternary
system : sodium, potassium, and thallium
nitrates. P, K. LeEMAN. L. Complex mutual

‘system :

potassium and thallium nitrates,
chlorides, and sulphates. A. P. ROSTKOVSKI
(Ann. Sect. ‘Anal. Phys.-Chim., 1940, 12, 19—38,
39—50, 51—56, 57—63).—XLVIIL. Fusion diagrams
are given for the binary systems KF-K,SO, and
—K(Cl, KCI-K,;S0,, NaCl-Na,S0, and —Nal, and
NaF-Na,S0,, and the ternary systems KF-KCl-
K,S0, and NaF-NaCl-Na,SO,. The only com-
pounds noted are of the type MF,MZS,O4 (M. = Na, K).

XLVIII. Fusion diagrams are given for the system
9KNO; + TS0, == 2TINO; + K,S0,, involving the
binary systoms . TINOLTLS0, ‘and" ~KNO,,  and
K,80,-T1,S0, and ~-KNO,.

XLIX. The fusion diagram of the system NaNO;—
KNO,-TINO, suggests solid solution, but not com-
pound, formation; the ternary eutectic is at 138°
(NaNO, 25, KNO, 24, and TINO, 51 mol.-%).

L. Two sections of the prism representing the
system KCI-KNO,-K,S0,~TICI-TINO,-TL,SO, have
been studied.” Solid solutions, but not compounds,
are formed. 4 Riel.

Equilibria in liquid iron with carbon and

silicon.—See B., 1940, 740.

Energies of isomerisation of hexanes. F¥. D.
Rossixt and E. J. R. Prosex (J. Amer. Chem, Soc.,
1940, 62, 2250—2251).—The heats of combustion of
the five isomeric hexanes have been determined and,
from the data, the energies of isomerisation at 0° and
25° for both liquid and gaseous states have been calc.
in terms of the relative energy content referred to
n-CgH,, as zero. There is a marked difference be-
tween B- (I) and y-methylpentane (II); the difference
between n-CyH,, and By-dimethylbutane is approx.
the sum of the differences between n-CgH;, and (I)
and n-CgH,, and (II); the difference between n-
CeH,, and pB-dimethylbutane is approx. the same as
that between n-C;H,, and CMe,. Some thermo-
dynamic vals. are calc. W.R.A.

~ Ionic entropies and free energies and entropies
of solvation in water-methanol solutions. W. M.
LativeR and C. M. Spansky (J. Amer. Chem. Soc.,
1940, 62, 2019—2023).—Ionic entropies, free energies
and entropies of solvation have been calc. for the pairs
of ions Na' -+ Cl, K& -+ Cl, and 'K* -+ Br’in ' H,0-
MeOH mixtures and vals. are discussed with reference
to the nature of the solvation process.  Free energies
of solvation decrease in the range from pure H,0O to
pure MeOH in approx. agreement with the change in
dielectric const. Although energies of solvation in
MeOH are < in H,0, entropies in MeOH are > in
H,0. Tentative explanations are advanced.
W.R. A.

Electrolytic solutions. - XXII.. Conductance
of ethylene dichloride solutions of quaternary
ammonium salts having large negative ions.
D. L. Fowrer and C. A. Kravus (J. Amer. Chem.
Soc., 1940, 62, 2237—2240).—A of NBu?,-OH,BPh,,
NBu?,F,BPh,, NMe,sOH,BPh;, EtOH, -
NMe,-OH,BPh,,H,0, and NMe,F,BPh; at' 25:00° in
(CH,Cl), have been measured and are discussed. The
complex fluoride is more stable than the correspond-
ing hydroxide. = Dissociation consts. of ion—ion pairs
are computed. W. R.A.



414

BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACIS.—A., 1. vIx(d;e), VI (a)

. Mechanism of hydrogen electrode process',;‘,;'_;x}l:
FRUMRIN (Sci. Papers Inst. Phys..Chem. Res. Tokyo,
1940, 37, 473—477)—A reply to Horiuti et al. (A,

1938, I, 2555 1939, I, 340). W. R.A.

Mixed potentials at the dropping mercury
electrdde. I. M. Korraorr and C. S. MizLER (J.
Amer. Chem. Soc., 1940, 62, 2171—2174).—The sig-
nificance of * mixed potentials ” at the dropping Hg
electrode | is explained and illustrated by suitable
-examples and its importance in polarographic studies
is discussed. 'The principle of a new type of ampero-
Tmetric titration in which the titrating media do not
react chemically is described. = Current—voltage curves
for air-saturated solutions of 0-1x-NaOH with air-free
Na,S in the same medium, mixtures of O, and KCN
in dil. NaOH, an air-free mixture of benzoquinone
and HCN, and TICl and KCN in NaOH are given
and briefly discussed. W.R. A.

. Electrochemical-acoustic phenomena. III.
‘Possible causes of reception of sound by polarised
electrodes. IV. Reception of sound by semi-
permeable membranes. L. V. Nigitix (J. Gen.
Chem. Russ., 1940, 10, 97—101, 102—111; cf. A.,
1936, 938; 1937, I, 141).—III. Possible explanations
of the electro-acoustic effect are discussed.

IV. Currents are generated in collodion diaphragms
between electrodes when notes of certain frequencies
.are sounded.  The range of frequencies to which the
membranes are sensitive extends with rising c.d., this
applying to both the upper and the lower limit in the
case of the cell Cu|0:1N-CuS0,}{0-1x-CuSO,|Cu, and
to the upper limit only in the case of Pt]0-001x-KCI::
0-001x-KCI|Pt. Raising the concn. of the electrolyte
raises both the upper and the lower limits of c.d. at
which reception of sound is possible. The results
support the view that sound-receptivity is a function
_ of a semipermeable membrane forming on polarised
electrodes: =R

Preferential and initial ionic recombination in
gases. N. E. BRADBURY (J. Appl. Physics, 1940,
11, 267—273).—Mathematical. A theory for the pro-
cesses involved in preferential and initial ionic and
electronic recombination is developed. JoW: S.

Role of free radicals in mechanisms of gaseous
-explosions. A. R. UBBELOHDE (Chem. and Ind.,
1940, 657—659).—Previously suggested mechanisms
for the combustion of hydrocarbons are discussed in
the light of experimental knowledge of free radicals.
The dissipation of energy from' reacting mols. by
third-body collisions, and localisation of radicals in
““ reaction cells,”’ are also discussed briefly. :

A J.E.W.

Explosive reactions of gases. I. Thermal
‘explosion of oxy-hydrogen gas at low pressures.
S. HorisA and R. Goro (Proc. Imp. Acad. Tokyo,
1940, 16, 218—222).—Experiments in which' the gas
(Hy: Oy =2:1) contained in a spherical glass vessel
_ is heated internally with a ‘Pt strip or externally
indicate that the low-pressure explosion 'is not a
‘homogeneous process in the gas phase. - H;O vapour
retards the explosive reaction, the retardation taking
place on the surface of the containing vessel: '

D:EoRire

.Effect of surface on cool flames in the oxidation
of propane. R. A. DAY, jun., and R. N. PEASE (J.
Amer. Chem: Soc., 1940, 62, 2234—2237).—The cool-
flame region in 1:1 CyHg-0, mixtures has been
investigated. The  surface effects resulting ' from
treatment of the reaction tube with KCl, HF; and
HNO, are negligible. Possible mechanisms-are: dis-
cussed. W. R.(AWT

‘Homogeneous first-order gas reactions. XI.
Decomposition of benzylidene diacetate, o-chloro-
benzylidene diacetate, and benzylidene ' di-
butyrate. N. A.D.PARLEE, J.C. ARNELL, and C. C.
CorriN (Canad. J. Res., 1940, 18, B, 223—230; cf.
A, 1939, I, 375).—Benzylidene and o-chlorobenzyl-
idene diacetate and benzylidene dibutyrate decompose
unimolecularly about six times as rapidly as ethylidene
diacetate, at rates given by the equation previously
found for crotonylidene and furfurylidene diacetates,
vizipkyi=1:3 X i1011e-33.000RT " i The esters with: this
identical reaction velocity all have a double bond at
the same distance from the breaking point of the mol.

: D. F.R.

T Effect of substitution on thermal decomposi-
tion of gaseous benzaldehyde. R. E. Symirm
(Trans. Faraday Soc., 1940, 36, 983—987; cfi A}
1940, 1;:259).—Substitution in the p-position. of Me
or of Cl produces’ only slight change in the rates of
the two reactions in the thermal decomp. of PhCHO.
The effect of NO, cannot be inferred since the mechan-
ism of decomp. of m-NO, C¢H,:CHO resembles that
of PhNO, rather than that of PhCHO. Data for the
decomp. of PhNO, vapour at 500° are recorded.
; : F. L. U.

Rate of exchange of elementary radiosulphur
with sulphur monochloride. R. A. CoorLEY and
D. M. Yost (J. Amer. Chem. Soc., 1940, 62, 2474—
2477).—At room temp. the rate of exchange of S*
between Sg and S,Cl, is slow but at 1002 proceeds at
a measurable rate oc [Sg].  The rate-determining step
is the slow reversible dissociation Sg == Sg - S, and
the exchange is effected by the rapid reversible
reaction S, + S,Cl; == 28,Cl,. W:R. A:

Condensations of carbonyl compounds. Kin-
etic study of the reaction of acetophenone with
benzaldehyde. (Miss) E. Coomss and D. P.
Evans (J.C.S.; 1940, 1295—1300).—The velocity of
the condensation of PACHO to COPhMe can be repre-
sented by » = k[PhCHO][COPhMe][OEt]. »-Sub-
stitution of OMe and Cl respectively increases and
decreases v as a result of a respective decrease and
increase in the energy of activation (#). p-Substitu-
tion of OMe and Cl into COPhMe respectively de-
creases and increases v, not as a result of changes in
I, but as a result of a respective decrease and increase
in the val. of PZ in the term PZ.eZRZ = Of two
reaction mechanisms discussed, the more probable
one involves a reaction ‘between PhCHO and OEt’
followed by a reaction between the resulting complex
ion and a suitably oriented: COPhMe mol. e

; i R. H:

» Kinetics of the degradation of polyesters by
alcohols. P.J. Frory (J. Amer. Chem. Soc., 1940,
62, 2255—2261).—A method for studying the kinetics
of polymeride degradation of polyesters from measure-
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ments of 1, based on the postulate that ester groups
of polymeride mols. are attacked at random, E

been devised. For the degradations of decamethylene
adipate polyestcrs by decamethylene glycol and by
lauryl alcohol the rate of reaction oc the concn. of
acid catalyst, and the rate coeffs. decrease slightly
with increasing conen. of OH groups. W. RizA:

Rate and mechanism in the reactions of benzyl
chloride with water, hydroxyl ion, and acetate
ion.” G. W. Beste and L. P. HAMMETT (J. Amer.

Chem. Soc., 1940, 62, 2481—2487).—The rates of

first-order solvolytic reaction of CH,PhCl and of its
second-order reactions with- OH” and OAc’ jons in
dioxan—H,0 (60-72 : 39-28) at 50° have been measured.
Pronounced salt and medium effects with relatively
small changes in the nature of the medium were
found, the sp. rates varying with initial ‘concn. of
reactants. ‘Both Cl” and OAc’ ions retard the solvo-
lytic reaction, the mechanism of which is discussed.
W. R A.

Kmet1cs of saponification of ethyl esters of
several phenyl-substituted acids. H. S. LEVEN-
sox and H. A. Syrte (J. Amer. Chem. Soc., 1940, 62,
2324—2327).—The kinetics of saponification in 85%,
aq. EtOH for Et phenylacetate, g-phenylpropionate,

y-phenylbutyrate, - 8-phenylvalerate, hydratropate,
phenylethyl- diphenyl-, and cyclohexyl- aceta,te at
25°, 35°, 45°, and 55° have been investigated. The
negatlve inductive effect of Ph is indicated and the
steric influence of a-substituted Ph on the rate and
activation energy affects the reaction kinetics to a
greater extent than polarisation effects due to Ph.

W. R. A.

Electrostatic influence of substituents on re-
action rates. IIL. F. H. WEsrHEIMER (J. Amer.
Chem. Soc., 1940, 62, 1892—1895; cf. A., 1940, I,
222).—The Kirkwood—Westheimer electrostatic equa-
tions have been applied successfully to the calculation
of the effect of p-substituents on the rate of saponi-
fication of phenylacetic,. -phenylpropionic, benzoic,
and cinnamic esters, to the rate of alkaline hydrolysis
of benzamides; and to reaction rate of CHPh,Cl with
Nal. An approx, expression has 'been derived for
dipole—dipole interaction, and accounts satisfactorily
for substituent effects on alkylation rate of NMe3 by
substituted Me benzoates. W.R. A

Mechanism of Wurtz reaction. R.B. RICHARDS
(Trans. Faraday Soc., 1940, 36, 956—960).—The rate
of reaction of Na with EtT in CgH,, at the b.p. o
[EtI], with a const. excess of Na. Increase in the
surface area of the Na with const. initial [EtI] causes
a reduction in the yield of C;H,, and an increase in
that of C,Hjg, the yield of C,H, (i)emg little affected.
Under similar conditions Etl reacts ~T times as fast
as Prfl. Tt is inferred that an initial reaction of
1 mol. of EtI with Na gives rise to Ef, which then
reacts with Etl to give C,H,,, or with another Eb to
give Co,Hg + C,H,.  Side reactions of Et with C,H,
and with C I—I14 probably occur, since small amounts
of resinous hydrocarbons are formed. K. L. U:

Kinetics of' decomposition. of benzenediazon-
ium chloride in water. E. A. MorLWYN-HUGHES
and P.. JouNsoN (Trans. Faraday Soec:;: 1940, 36, 948—
956).—The rate of decomp. of purified PhN,Cl in aq:

solution at 288° and-333° k. conforms to a simple
unimol. law, the temp.-variation of the velocity coeff.
being ‘given by log, k'= C'+ (J/R)log, T' — B[RT,
where J is —36 g.- -cal. per mol.. PhCl was not formed
during the experiments. The rate of decomp. is
increased by large concns.'of HCL or of PhOH.~ :
. PohxDr
Kinetics of oxidation of orgamc compounds by
potassium  permanganate. ~ ILz: 2 :6-Dinitro-
phenol. E. A. AuexANDER and F. C. ToMPKINS
(J. S. African Chem. Inst.; 1940, 23, 33—40).—
Apparatus for measuring the amount of gas evolved
during a chemical reaction is described, and used to
investigate the oxidation of 2 : 6- dmltrophenol (I) by
KMnO,. = Addition of F’ decreases the rate of oxid-
ation, and shows that MnO," plays no part in it.
Addition of MnSO, shows ‘that Mn**" s’ the most
important factor, and max. acceleration in the rate
is obtained ‘when Mn™* : MnO,’ is 0:5. There is then
no induction period, and the reactlon is bimol. = Below
a certain py the ‘addition of MnO,, pptd. from Mn"
and MnO,’, produces an acceleration oc [H']> X
[MnO, in solutlon] (I) forms a complex with Mni,
but complex formation plays little part in the oxid-
ation. A yellow intermediate oxidation product,
m.p. 91°, has been isolated. Previous conclusions
concemmcr the mechanism of the oxidation (A., 1939,
I, 570) are supported by the new mea.surementg o
L
_ Rate of nitration of benzene.—See B., 1940, 724.

Carbamide. III. Hygroscopicity of carb-
amide and inorganic salts. W. Sarar (J. Soc.
Chem. Ind. Japan, 1940, 43, 190B; cf. A., 1940, I,
354).—The rate of absorption of H,0 from the: atm.
by CO(NH,), or by any H,0-sol. solid oc the surface
area and the difference between the partial pressure
of H,O vapour in the atm. and the v.p. of a saturated
solutlon of the solid.  Under certain conditions, how-
ever, solids may ‘be non-hygroscopic even when this
difference has a small positive val. F. L. U.

Physico-chemical conditions of dissolution of

‘gold and its alloys in solutions of cyanides. I.

I. N. PrAgsiy and S. K. SCHABARIN (Ann. Sect. Anal.
Phys.-Chim.; 1940, 12, 65—84).—The curve connect-
ing velocxty of dxssolutxon v, of Auior 9:1 Au-Ag
with [KCN] is made up of an ascendmg, a houLontal
and ‘a descending branch; these correspond, respec-
tively, with conditions of ‘excess of 0, over  KCN,
equ&hty of [02] with [KCN], and excess of KCN over
Max: v 'is . obtained with:- 0:2—0-3% KCN.
V\%hen the metal is rotated the val. of v rises; with
increasing velocity. of rotation, to a max. dcpendmg
on the nature of the metal (Au-Ag > Au-Cu > Au)
and on the [KCN].. Addition of H,0, niay cause
increase in v, by effecting depolarlsatlon or may
diminish v as a result of formation of an oxide film on
the metal. SR

 Catalytic effect of osmium compounds on the-
reduction of perchloric acid by hydrobronuc
acid. ‘W. R. CrowsrL, D. M. Yosrt, 'and J. D.
RoBERTS (J. Amer. Chem. Soc.; 1940, 62, 2176—
2178).—The reaction between HCIO; ‘and HBr is
catalysed by Os'Y. compounds.  Using K,0sBrg, rate
experiments show: that the rate oc [Os“’], [ClO4];.
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[H]; and, in the later stages, cc [Br’]. =~ A mechanism
is advanced, the rate-determining step being OsBug 4=
H' 4 Cl0," > 0sBrgOH' - Cl04'. W.R.A
'‘Comparison of esterification and ester inter-
change kinetics. P.J.FrLory (J. Amer. Chem. Soc.,
1940, 62, 2261—2264).—Rate coeffs. and activation
energiés for the acid-catalysed. polyesterification of
adipic acid by .decamethylene glycol (I) and the
alcoholysis of decamethylene adipate polyester by (I)
are given. For carboxylic acids as catalysts at 109°
the rate coeffs. are approx. equal, whilst for p-
CeH MeSO,H. as catalyst at 109° the rate coeff. for
polyesterification is ~11 times the rate coeff. for
alcoholysis, the activation energies being 12, 150,
and 11,150 g.-cal., respectively. W. R.A.

Base-catalysed prototropy of substituted acet-
ones. R. P. Beru and O. M. LipweLn (Proc. Roy.
Soc., 1940, A, 176, 88—113).—The halogenation
velocity at 25° was measured for COMe,, (CH,Ac),;
COMe:CH,Cl, COMe-CH,Br, COMe:CHCI,, and CH,Ac,
The catalysts studied were the anions of CH,Cl:CO,H,
OH-CH,-CO,H, AcOH, and Bu”CO,H. The: consts.
of the Bronsted equation' are evaluated, and the
exponent is found to decrease as the reactivity of the
ketone increases. The catalytic coeffs. of the H,0O
mol. are deduced; the OH’ ion is much less effective
as a catalyst than theory predicts. G::DR:

Potential energy curves in proton transier re-
actions. R. P. BeErrL and O. M. LipwerL (Proc.
Roy. Soc., 1940, A, 176, 114—121).—The potential
energy curves involved in:proton transfer reactions
are discussed with special reference to the base-
catalysed prototropy of ketones. The assumption of
covalent binding fails to account for the relations
observed between basic strength and catalytic power.
Approx: calculations show that the ionic: state is of
~ importance and the energy curves deduced give a
more satisfactory picture of the experimental facts
(cf. preceding abstract). GaD:Rs

Acid catalysis in non-aqueous solvents. IX.
Mutarotation of o«-nitrocamphor in chloro-
benzene solution.  R. P. BELL and J. A. SHERRED
(J.C.S., 1940, 1202—1205).—The catalytic activity of
five org. acids in the mutarotation of x-nitrocamphor
in PhCl measured at 25° shows that the reaction is of
the first order and that there is an approx. linear
relation between log catalytic const. and log dissoci-
ation const. in H,0. Discussion of the mutarotation
mechanism suggests that it is analogous to the
inversion of menthone and to the mutarotation of
a-chloro- and o«-bromo-camphor, .., the inter-
conversion of two stereoisomerides rather than of a
normal nitro- and an aci-nitro-form. C. R. H.

Oxidation of ascorbic acid by ogygen with
cupric ion as catalyst. A. O. DERxEr and R. G.
DickiNsoN (J. Amer. Chem. Soc., 1940, 62, 2165—
2171).—The oxidation of ascorbic acid (I) by O, in
presence of Cu™ ions cc [(I)], [Cu’’], and inversely
oc [H'J2. ‘The ascorbate ion appears to be initially
oxidised. by Cu™ ions to a semiquinone-like ion which is
immediately oxidised by O, to dehydroascorbic acid.
The [Cu’"]'is maintained const. by the oxidation of Cu’
ions by O,.  The sp. reaction rate increases during the

reaction owing to the accumulation of H,0, formed
when Cu” ions are oxidised by O,. = Addition of Fe™*
ions accelerates the reaction markedly. = W. R. A.

Activation of phosphatases.—See A., 1940, I1I,
767. i &

Heteropoly-acids as catalysts for vapour-phase
partial oxidation of naphthalene. M. M. MaRIsIC
(J. Amer. Chem. Soc., 1940, 62, 2312—2317).—The
use of heteropoly-acid catalysts for the partial oxid-
ation of C,,Hg to (:CH:C0),0 and 0-CgH,(CO),0 has
been investigated at a no. of temp. between 300° and
520°, using different mol. ratios of C,,Hj to air; space
velocities, and times of contact. The efficiencies of
V,0; and phosphomolybdic acid are approx. equal
but < that of a catalyst prepared from NH, phospho-
vanadotungstate. MoO, was promoted by P, Sn, and
Si but “ poisoned ”’ by As, Ni, and Cr, all of which
promote the oxidation. of the primary reaction
products. W. R.A.

Catalytic reactions. A. J. CurriEr (J. Chem.
Educ., 1940, 17, 262—267).—Autocatalytic reactions,
especially the drying: of linseed oil in presence of
metallic salts of org. acids, are discussed.: S

1B S b

Catalytic hydrogenation with deuterium. D.
RITTENBERG, S. RATNER, and H. D. HOBERMAN (J.
Amer.: Chem. Soc., 1940, 62, 2249—2250).—When
maleic acid is catalytically hydrogenated by shaking
with active Pd or Pt in H,0 with D, gas the succinate
ion (I) formed has a D content 3—5 times that of the
liquid phase. Conversely, when the system contains
D,0 and H, gas (I) has practically no D. The
reaction is faster than that between H, and H,0 but
the mechanism is unknown. Reduction of «-keto:
glutaric acid (i) with H, in an ammoniacal solution
of 67% D,0 with Pd gave a glutamic acid;
C:Hgg63D00370,N,  yielding,” on degradation with
chloramine-7', a  Ba~ succinate, C,;HaqgDg03604B2;
and (ii) with D, in ordinary H,O gave a glutamic
acid, ‘C;H;.5D;.300,N, and the corresponding Ba
succinate, C:Hz,s.,Dl.wO‘,Ba,. From these data it is
calc. that the «- and B-H atoms contained 26 and 56
at.-%, D respectively.  The significance of the results’is
discussed. IWRER A

Catalytic formation of potassium nitrite from
potassium nitrate in liquid ammonia. K. W.
BerasTrOM (J. Amer. Chem. Soc., 1940, 62, 2381—
2384).—KNH, reduces KNO, in liquid NH; to KNO,
thus: 3KNH, + 3KNO, = 3KOH + 3KNO, + N,
-+ NHj, particularly in the presence of Fe,03, Coy0s,
NiO, and CuO. Mn,0;, is less effective, and Cr,0s,
Al, 05, Zn0O, and Fe wire are poor catalysts. Since
KOH catalyses the reduction slightly the above equa-
tion appears to be autocatalytic. The catalysts react
with KNH, to give KOH and K ammonometallates,
e.g., CuNK,,NH,. In liquid NH; there is a slow
reaction between KNH, and KNO,, giving KOH and
N,, in the presence of Co,0, and Fe,0,.  KNj is not
formed in reactions catalysed at room temp. but is
formed at higher temp. when the catalyst is absent.

e : WL RLAL

Catalytic dehydrogenation of representative

hydrocarbons. A. G. OBLAD, R. F. MARSCHNER;
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and L. HEARD (J. Amer. Chem: Soc., 1940, 62, 2066—
2069) —Representative hydrocarbons of all classes
have been dehydrogenated over Cr oxide catalysts
under identical high-rate, high-temp. conditions.
cycloHexanes are converted into aromatio hydro-
carbons and practically no residual products are
formed. Paraffins are much less rapidly converted
than cyclohexanes and C is deposited and catalyst
activity steadily decreases. Olefines are more readily
converted than paraffing, but the decrease in activity
and deposition of C are more pronounced.  cyclo-
Pentanes dehydrogenate slowly and large amounts of
C are deposited. . Simple methylated aromatic hydro-
carbons are unaffected, but alkylated aromatic hydro-
carbons are slowly dehydrogenated to products which
readily poison the catalyst. W. R. A.

Oxidation of sulphur dioxide at an activated
vanadium catalyst. Stability of various vanad-
ium catalysts.—See B., 1940, 736.

Catalytic activity. of phthalocyanines in aut-
oxidation of linseed oil and methyl linoleate.—
See B., 1940, 745. -

Electrochemical oxidation of cobalt. E. S:
Mirzerovskr and B, E. OrmoNT (J. Gen. Chem.
Russ., 1940, 10, 161—164).—The oxide obtained by
anodic oxidation of Co (c.d. 100—1500 amp. per sq.
dm., at 33—150°) is a mixture of Co,04 and Co0O,.

i ' R.T.

Variables in silver-plating solutions.—See B.,
1940, 742. -

Electrolytic production of manganese.—See
B., 1940, 743.

Chemical action of electric discharges. XIX.
Production of hydrocyanic acid and ammonia by
the action of the high- and low-irequency electric
arc on mixtures of nitrogen, carbon monoxide,
and hydrogen at ordinary and low pressure. E.
Briner and H. Hoerer (Helv. Chim. Acta, 1940, 23,
826—831; cf. A., 1938, I, 150).—The energy yields
of the production of HCN under the above conditions
or between electrodes covered with C are < those
obtained with hydrocarbon (I) mixtures. ' C or hydro-
carbon radicals formed by the action of the arc on (I)
are very suitable for the production of HCN. The
formation of HCN and NH, is greatly favoured by
the association of high frequency of arc and low
pressure of gas. H. W.

Electrochemistry of gases. K. G.EMELEUS and
J. W. Beck (Proc. Roy. Irish Acad., 1940, 46, 49—
63).—The formation of wall deposits on passage of a
discharge through C¢Hjg, C;oHjg, and thiophen vapours
in the presence of He, ang tﬁlrough CyH,, has been
investigated. Observed regularities in the position
of the deposits are discussed theoretically. No in-
formation as to the charged or neutral nature of the
particles forming the deposit could be obtained by
means of Langmuir probes. On passage of a dis-
charge through a mixture of N, and H, in a tube
cooled in liquid air, condensation occurred when the
negative glow was close to the wall. On evaporation
the condensed film gave rise to some permanent gas
as well as to NHj. 0. D. 8.

m'Theory of photographic latent image form-
ation. J.H. WEsB (J. Appl. Physics, 1940, 11, 18—
34).—Theories of the mechanism of the production of
the photographic latent image are summarised and
discussed. = : i Jo WS

Relation of light intensity to lateral growth on
a photographic plate. H. S. CoLeEMAN and H. L.
YEAGLEY (J. Amer. Chem. Soc., 1940, 62, 2246—
2247).—The dependence of diameter:of photographic
images of stars (artificial and natural) on: several
parameters has been investigated. A certain dis-
crepancy. in reciprocity with respect to the relation
between diameter, time, and intensity was noticed.
Time and temp. of development, time and intensity
of exposure, and plate characteristics are varied
independently. S W. R.A,

Mercury-photosensitised reactions of propane.
E. W. R. Steacite and D. J. DEwar (J. Chem.
Physics, 1940, 8, 571-—576).—The Hg-photosensitised
decomp. of C;H alone and in presence of H, has been
investigated at temp. between 24° and 323°. The
products of reaction are almost entirely H, and
hexanes (Prf, and PrePrf). At 25° the quantum
yield of H, is 0-15 and this val. increases at higher
temp. The following mechanism is  postulated
Hg (°Py) + C3Hg > Hg (15y) + Pr + H; "Hg (3P;) +-
H, —> Hg (1S;) + 2H; H ++ C;Hg > Pr 4 H,; Pr >
CeHyy; 2H > Hy; Pr + C.Hg—> C.H,, + H.

. i W. R, At

Photochemical studies. XXXI. Systematic
study of the near ultra-violet photochemical
decomposition of acetone. D.S. HErRr and W. A.
Noyrs, jun. XXXII. Photochemical reaction
between nitrous oxide and hydrogen. J. W.
Zasor and W. A. Noves, jun. (J. Amer. Chem. Soc.,
1940, 62, 2052—2059, 1975—1981).—XXXT. Using
both 3130 and 2537 A. the primary process of decomp.
in COMe, seems to be COMe, - hv = Ac -+ Me and
it is followed by (a) the spontaneous dissociation of
some Ac radicals to give Me - CO, particularly at

lower temp., (b) the decomp. of Ac radicals, par-

ticularly at high temp., to Me - CO, (c) diffusion of
Ac radicals to the walls and dimerisation to Ac,,
(d) a homogeneous gas-phase reaction between Me
and Ac radicals giving COMe,, and (e) diffusion of Me
radicals to the wall with production of C,Hgz. Quan-
tum yields of CO and C,H; formation and of COMe,
disappearance have been determined for different
temp., pressure, and intensities. The above mechan-
ism accounts for the variation of quantum yield with
A. The most probable val. for the activation energy
of the dissociation of Acinto CO and Me is 18 kg.-cal.

XXXII. In the photochemical reaction between
N,0 and H,, H,0 and NH, are both formed, thus
suggesting that probably two primary reactions take
place : N,O + hv = N, + O and N,0O + hv =NO -
N. The quantum yield of H,O increases as the
pressure of H, is increased and approaches 1 at room
temp. NO is not produced when sufficient H, is
present; addition of NO prevents formation of NHgy
but first lowers'and then increases the quantum yield
of H,0. The mechanism is very complex and a
scheme which accounts qualitatively for the data is
advanced. Temp. has a. profound effect on the
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reaction, which ‘appears to change its character as
temp. rises. W. R.AL

Response of photographm materials to atomic
particles:; T. R. Winkins (J. Appl. Physics, 1940,
a4, 35——45) —The effects of «-particles, protons, and
deuterons on photographic emulsions and the applic-
ations of these eﬁ'ects are described and discussed.

: J. W. S.

Thermal daﬁusmn separatmn of radioactive
and ordinary hydrogen isotopes. G. T. SEABORG,
A. C. Wanr, and J. W. KexxeDY (J. Chem. Physics,
1940, 8, 639—640).—Using a Clusius—Dickel column
the isotopic separation of D and H from 3H* and D,
has been investigated with respect to mol. fraction
and temp. The separatlon factor is independent of
mol. fraction, and increases with rising temp. The
effect of using columns in series is also discussed.

: ’ : ' W:RA.

Para-ortho composition of hydrogen gas pro-
duced from hydrogen atoms. II. N.SAsAxrIand
0. MasucHI (Proc. Imp. Acad. Tokyo, 1940, 16;
223994 ;ir.of i A 1936 573).—H, formed in the
reaction H + HI = H, + I at —120° has the normal
ortho-para composmon : D.E. R.

Examination and standardisation of magnes-
ium trisilicate. H. SURFLEET and G. V. PORTER
(Quart. J. Pharm., 1940, 13, 109—121).—X-Ray
examination of preps. is recommended; the diagram
of a true, synthetic Mg trisilicate is identical with
that of naturally occurring sepiolite. Methods for
determining the MgO : SiO, ratio (correct vals. for
which are 1 :2:21—2-28) are described. . Genuine
samples of Mg trisilicate have an antacid val. of
300 ml. of 0-055-HCI (with a lag val. of ~509%;) and
an adsorption val. of 4240 mg. of methylene-blue

per g. (ignited wt.). RO H
Sulphites of aluminium and iron at 30°. W. F.
BarTz (J. Amer. Chem. Soc., 1940, 62, 2240—2241).—
Equal wts. of dry Al(OH); and H,O ‘were agitated
at 30°. Measured amounts of SO, were injected and
the pressures measured up to 300 mm. At 300 mm.
SO, was withdrawn in measured amounts and the
pressures measured. One basic Al sulphite is formed,
ALO ,~802,6H O, colourless, stable in dry air, stablo
at <10 but decomp at 105° , slowly sol. in H,0.
If air is not rigorously excluded SO, is oxidised. By
similar methods ¥e0,50,,6H,0 was prepared; it is
stable in dry air, readily oxidised, and decomposes
in moist air. W. RDAL

Indium. I. Indium oxalate and oxalatoind-
ates. T. MoeLLER (J. Amer. Chem. Soc., 1940, 62,
2444—2446) —H,C,0;  ppts. | Iny,(Cy0,)3,10H,0 * (I)
from hot aq. Iny(SO,);.. When aq. M,C,0, solutions
(M =Na, K, NH,) are used the dioxalatoindates
V&Iﬂ(CnO4)o,3H20 KIn(CqO4)n,4HoO and
NH,In(Cy04)5,2H,0 are pptd. The dioxalatoindate
ion is assumed to be [In(C,0,),(HO),]’, capable of
existing as cis- and trans-isomerides with the cis-form
theoretically resolvable into two enantiomorphs.: It is
suggested 'that (I): may also: be a dioxalatoindate
In[In(Cy0,)5(H50),]5,14H,0, . which on  drying gives
In[In(C,0,)s(H,0);]5,2H,0. = Attempts to prepare K

trioxalatoindate gave only an indefinite material of
approx. composition K,C, 04,2K3[In( C504)s]; 71:1{{0
Reduction of mtrosylsulphunc acid by sulphur
monoxide. C. J. WILKINS (J.C.S:; 1940, 1157—
1159).—The liberation of N, in this reaction is not due
to reduction of NO or to the intermediate formation
of NoH,; or NH,OH. NO, is not irreversibly reduced
by SO. Na,S,0, and 1\8,28406 do not reduce ,
NO SO,:0OH below ‘NO. 'H,S and ‘Na,S,0; only
shghtly reduce NO-SO, OH, traces of NH, being
formed. C. R. H.

" Fluorination of thiophosphoryl trichloride.
Thiophosphoryl chlorofluorides. H. S. Boorr
and (Miss) M. C. Cassipy (J. Amer. Chem. Soc.,
1940, 62, 2369—2372).—Stepwise fluorination of
PSCI by SbF., in presence-of SbCly (cf. A.; 1939, I,
622) yxelded PSCLEF, b.p. 6474052, PSCZI",, b.p.
6-3--0-5°, and PSF;, b.p. —52:34-0:05, all colourless
and reachly hydrolysed in moist air. Solid PSCl,
exists in two forms, o, m.p. —40:8° B, m.p. —36-2°,
and the a-form changes to the g-form on warming.
PSCIF, in certain cones. in air ‘is sponta.ncously
explosive. W. R.

: Phys1cochemma1 propertles of ammonium
sulphophosphate, (NH,),H,SO,PO,. 8. Uxo (J.
Soc. 'Chim. "’ Ind. Japan, 1940, 43 1978)—NH,
sulphophosphate, prepared from' (NH )2SO,l and H PO4,
forms colourless monoclinic crystals, ¢ 1-780. Em-
pirical formule are given for the v.p. of saturated
solutions at 15—40°, and for the solubility in H,0
at 0—100°. . (Cf. A. A1940 I, 413.) el be Al

Sodium chlorite. Properties and reactions.—
See B., 1940, 735. :

Friction as an indicator in titration.: R. E. D.
Crark (J.S.C.I., 1940, 59, 216—217).—Alkalis' (using
at least one protem surface) in acid-alkali titrations
and soap or Na alginate in determinations of the
hardness of water show their presence when in excess
by a sudden increase in the lubricating properties of
the  solution. By means of a simple apparatus
employing a synchronous motor and a rotating wheel,
around which a piece of thread is passed, end-points
in these titrations are rendered directly visible by the
movement of a pointer.

- Fischer volumetric determination of water.—
See B., 1940, 744.

Determination of total water-soluble chlorides
in petroleum.—See B.; 1940, 718.

Fluorescence analysis. IV. o«-Naphthaflavone
as a fluorescence indicator in iodometry and
bromometry. H. Gord' (Sci. Rep. Téhoku, 1940,
29, 1—8; cf. A., 1940, I, 370).—The appearance,
on removal of free I or Br, of a blue, ultra-violet-
excited fluorescence of a-naphthaflavone can be used
to determine the end-point of titrations with I or
Br. Performance is satisfactory for I-Na,S,0, and
ASZO3—KBrO3 titrations in presence of coloured ions,

, Cre+t. - The effect of the addition. of protective
colloxd has been studied. 0. D. S

- Influence of protectlve colloids on the trans-
ition point of adsorption indicators. I. ' Iodides



X, XTI

GENERAL)}PHYSICAL, 'AND INORGANIC CHEMISTRY.

419

and chlorides. A. Sanrtos Ruiz and R. PoRTILLO
(Anal. Fis. Quim., 1940} 36, 91—94 ; | of.- Fajans and
Hassel, A., 1924, ii, 60).—The nature of the colour
change and the titre at which it occurs are recorded
when 0:18-KCl or -KI is‘titrated with 0-1N-AgNO,
in: presence of :0:5%, uranin or eosin' together with
0:5%, albumin, sol. starch, agar fish glue, gum arabic,
grenetin, -dextrin, casein, Na oleate, saponin, gum
tragacanth, carragheen; Na protalbate, or tannin.
Determination of fluorides in natural waters.
R. L. Forp (J. S. African Chem. Inst., 1940, 23, 47—
51).—Direct’ titration “with Th(NO,), (Zr-alizarin-S
indicator) in’ the manner described gives results"of
sufficient accuracy with most types of natural waters.
The Willard~Winter "distillation” method is  un-
necessarily long and complicated for routine de-
terminations. o S ISR
Analysis of oxygen-rich gas mixtures by
Haldane's method. H. BECKER-FREYSENG and
H. G. Cuamany (Klin. Woch., 1939, 18, 1274—1275).
—A modification of Haldane’s! apparatus permits the
analysis of gas mixtures of wvery high O, 'and CO,
contents; i aaiic il TR M: K-
Voltammetric determination of oxygen. 1. M.
Korraorr and H. A!' LATTINEN (Science, 1940, 92,
152—154).—Current-voltage curves ‘obtained at
25-00° with'a Pt-wire micro-electrode in' various air-
saturated ' buffer solutions (pyx 3—12) show' that the
diffusion’current oc [O,], but changes ~49, per degree
with temp. The diffusion coeff. cale. for O, is 2:38 X'
10-% sq. cm, per sec..at 25°, Substitution of a rotating
electrode for. the stationary wire eliminates the
interval before a. steady current is reached, and
increases, the magnitude of the measured currents.
Hence it can be used for determining traces of O.,.
The diffusionccurrent is ‘a function: of ‘the:time . of
bubbling N, ‘through the' solution. ‘The O, content
of unpurified: tank: ‘N, 1is: 0:15%;; and that' of N,
purified: over heated  Cu, 0:02%.  No' trace of O,
could be detected 10 min. after!0-1 g. of Na,SO; was
added to:100 ml. of 0-1N-KCI. ‘ il Sy

- Determination of total sulphur in coal and
che.—See B.,'194Q,' Ak : SRl

. Determination of nitrates in waters and
sewage.—See B., 1940, 766. : :

‘Analysis of mixtures of helium, oxygen, and
nitrogen ' by determining: velocity ' of sound.
W. B. Dusnix, W. M. BooraBy, H. O. BrownN,
and M. M. D: Witniams' (Proc. Staff Mayo Clin.,
1940, 15, 412—416; cf. A.; 1940, I, 134).

Potentiometric analysis of galvanic silver
baths.—See B., 1940, 742. , ‘ !

- Electrolytic determination of zinc by use of a
buffer solution. S. YATacAwA (J. Soc. Chem. Ind.
Japan, 1940, 43, 173B).—1-25 g. of borax-and 6 g!
of HCO,Na are added to a solution’ containing +1 g:
of! Zn 'as" ZnSO;. An amount of HCO,H (909%;)
whichis 0:7 c.c; > that necessary to redissolve. the
ppt. isadded.. The solution is diluted to 160 ¢c.c.
(px 4:3)!'and electrolysed: for 6 'hri at room ‘temp.
with' a' Cu-plated cylindrical Pt cathode and a spiral

Pt anode. A current of 0-2'amp. is used. ' Rotation
of the anode is unnecessary. aosisCoHRIFHEH

Rapid determination of the metal content of
cadmium[-plating] baths.—See B., 1940, 742.

Volumetric determination of lead in screw-
brass and similar alloys.—See B., 1940, 741.

Manometric micro-determination of copper.
—See A., 1940, 11T, 779. : 4§

Qualitative semimicro-analysis with reference
to Noyes and Bray's system. Tantalum 'and
tungsten groups. /(Miss) C.'C. MitLER and A.J\
Lowr (J.C.S., 1940, 1258—1263).—A modified’ Noyes
and * Bray method ' for ‘separating the Ta and W
groups is'used in an analytical scheme for the separ-
ation of the members of each group. * In this modified
method the elements, as sulphates, are boiled with
78-NaOH. ' Theinsol. portion consists iof Ta, Nb,
Zr, Ti, Bi; and Sb (part) as oxides or hydroxides,
elementary Te ' (part), and traces of ‘Sn.! The sol
portion ' contains ' NagWO0,,  Na,MoO,, - Na,TeOy
Na,V0,, and Na,PO,, and complex salts of Sb
(part), Sn, Pb; and small proportions of Nb and Ta.
The two groups are further separated by well-known
modern methods, the Ta-group separation being based
on Schoeller’s method. The scheme is applicable.to
mixtures containing *50 mg. of the combined.metals
and containing 0:25—50 mg; of Sb, Sn, and PO,",
0:256—10 mg. of Mo, Te, Ti, W, and Zr, 0:5—10 mg,
of Ta and Nb, and minor amounts of V' (0:25—2 mg.)
and Bi (0-25—0:5 mg.). ; CR. H,

Qualitative semimicro-analysis with reference
to Noyes and Bray’s system. Gold  group.
(Miss) C. C. MirLEr and A. J. Lowe (J.C.8., 1940,
1263—1266).—The separation of the Au. group in-
corporates Noyes and Bray’s method for the initial
separation of Au and Hg and Gilchrist and Wicher’s
method (cf. A., 1936, 180) for the separation of Pt
from Pd, Rh, and Ir. - Further separation is continued
by means of various modern reagents. The scheme is
applicable to mixtures containing %50 mg. of the com-
bined metals and containing 0-25—50 mg. of Hg,
0-25—10 mg. of Au; Pd, and Pt, and 0-25—2 mg. of
Ir'and Rh. . e G BoiH 5,

Heats of organic reactions.  IX. New: calori-
meter and the denaturation of methzmoglobin
by alkali. 'J. B. Coxx, G. B. KISTTAROWSKY,! and
R. M. RoBErTS (J. Amer. Chem. Soc.; 1940, 62,
1895—1905).—Using & calorimeter suitable for study-
ing liquid-phase reactions, the. irreversible denatur-
ation of methemoglobin (I) in aq. KOH (px ~9—12)
has been inyestigated at' 25°. Denaturation of (I)
at pgp 10—12 is measurably fast; heat is initially
absorbed but towards the end of the reaction heat is
evolved. The speed of the reaction increases as py
is increased. The precipitability of (I) at the iso-
electric point'does not accurately measure the amount
of denaturation.  The process of denaturation is very
complex. 'At '‘const. py' the heat' of denaturation
(AH) of (I)is ~100 kg.-cal. and with'a const. quantity
of KOH in 'solution AH"is 13814 kg.-cal: per mol. -

: W. RIEAL

Magnetic cooling @ production and' meas-

urement 'of temperatures, below 1° K. C.'F.
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SQUIRE ((J. Appl. Physics, 1940, 11, 232-—240).—
Experimental and theoretical research on . the pro-
duction and measurement of low temp. by introducing
paramagnetic  substances into a strong magnetic
field is reviewed and discussed. S J WS

Constant-temperature control apparatus, util-
ising a special type of voltage regulator. J. S.
BrATr (J.'Sci. Instr., 1940, 17,7203—208).—Two cir-
cuits for regulating the energy input from fluctuating
voltage mains to: furnaces etc. are described; The
input wvoltage is varied between two controlled limits;
the voltage being automatically maintained. at- the
lower voltage for a longer (or shorter) time than at
the higher 'voltage when the mains voltage rises (or
falls).. With this control the fluctuations in a furnace
at1000° should not be: > external temp. changes. .

' ram C: R. H.

High-sensitivity radiation pyrometer. N. E.
Dossins, K.'W. GeE, and W. J. Regs (Trans. Ceram.
Soc., 1940, 39, 253—257).—The instrument consists
of 'ailens system which throws an image of the hot
object on''a photo-electric cell' device, and has a
sensitivity of 0-5-—1° at. 2000°.  The instrument was
used to obtain heating curves for Cr,0; and Cr,Os—
Si0, mixtures up to 2000°. ' AL S

Sources of error in determination of double
refraction.  P. Arorst (Period. Min., 1936, 7, 249—
255; Chem. Zentr., 1937, i, 4668).—Errors arise from
variation in the thickness or hardness of the speci-
men, defects in the micrometer screw or objective,
inaccurate focussing, or incorrect n vals. for the
mineral and immersion medium: ALTIECW.
‘Barrier-layer [photo-]cells in microphoto-
metry. A, E. SANDSTROM (Ark. Mat. Astron. Fys.,
1936, B, 25, No. 18, 1—4; Chem. Zentr., 1937, i,
4536).—Accurate proportionality between measured
intensity and incident light flux has been confirmed
by test measurements.  The results are reproducible,
even after continuous illumination of the cell for 12
hr.  The cell current should be +0-01 ua.
~ High-dispersion spectrograph for the ultra-
violet. = A. TonEscu (Rev. Opt. théor. instr., 1936,
15, 298—304; Chem. Zentr., 1937, i, 4267).—The
auto-collimating quartz-prism spectrograph described
covers: thes A ‘range 2000-—7000" A, with 12: 24-cm.
spectrograms: - 'The dispersion is 0-52—2-6 A. per mm.
at'2100—3680 A. : A.J.E.W.

‘Focal isolation monochromator for the Schu-
mann region,  A. B. F. DUNcAXN (Rev. Sci. Instr.,
1940, 11, 260—261).—A fluorite vac. monochromator
for the region 1300—1900 A. is described. Lines in
the N, arc spectrum were isolated in 859, purity,
with intensity of the 1742-1745 A. doublet ~1 X 1013
quanta per sec. £ R 0D

Photo-electric colorimeter—fluorimeter. D. K.
Froman and W. D. McFARLANE (Canad. J. Res.,
1940, 18, B, 240—245).—The colorimeter is of the
compensating, two-photo-cell type and may be used
- as'a fluorimeter by changing the lamp and filters.

: D. F. R.

. Electronic relay for heat control. A. C. HarL

-and L. J. HEIpT (Science, 1940, 92, 133—134).—The

circuit described controls the bath temp. to 0-02°,
and requires a 115-v. a.c. or d.c. power source.
T Saflk
Small-scale electrodialysis cell. - H. B. CoLLIER
(Canad. J. Res., 1940, 18, B, 252-—254).—The solution
isienclosed by two concentric Cellophane sacs, 18 and
27 mm. diameter, separating the anode (25:x'50-mm.
Pt foil) and- cathode (Hg) compartments through
which H,0 is circulated.  Rapid: dialysis may be
effected, 989, of a 2:3m-(NH,),SO, solution being
removed after:3 hriat 50ima:it 1o soidsnDEIRI

Apparatus for detecting pyro-electric effect in
crystals. R. G. Woop and C. H. McCALE (J. Sci.
Instr., 1940, 17, 225—226).—The crystal is held in
any desired orientation by, two flat springs, one being
earthed and the other connected to a quadrant
electrometer. The leads from the springs are sup-
ported and insulated by a S plug in an earthed brass
tube.” Deflexions obtained’ with  picryl-p-toluidine
and s-CgH;Ph, are given. e Do R e

- Electrodes for potentiometric :and: conducto-
metric titrations.  H. Gord (Sci. Rep. Tohoku,
1940, 29, 9—21).—Convenient electrodes for potentio-
metric titrations were constructed from a Pt wire
dipping into electrolyte solution contained in a glass
micro-filter tube, a glass tube with sintered end, a
tube with a ground-glass plug, or a tube with -a
glass stopcock. = Platinised and Au-plated glass elec-
trodes are conyenient for conductometric: titrations

0.D.S.

Ionisation gauge circuit. R. M. BowIie (Rev.
Sci. Instr., 1940, 11, 265—267).—A circuit suitable
for industrial use with the gauge of Morse and Bowie
(A.; 1940, I, 235) is described. : - OZDES:

Interval meter and its application to studies
of Geiger counter statistics. 'R. I. DRriscoLL;
M. W. HopgEg, and A. Ruark (Rev. Sci. Instr., 1940,
11, 241—250).—An instrument, by means of which
the no. of intervals between discharges in a Geiger
counter which are > any given time can be measured
and compared with the total: count, is: described.
For two A-filled counters excited by y-rays at count-
ing rates from 0:9 to 3:0 counts per sec. the instrument
gave results agreeing with statistical theory. Sig-
nificant deviations from theory were observed for a
H,-filled counter: excited with y-rays or:light at rates
from 1:9 to 4-5 counts per sec. - O3£S sk

Grid to reduce operating voltage in. Géigef—
Mueller counters. S. A. Korrr and W. E. RAMSEY
(Rev. Sci. Instr., 1940, 11, 267—269). ORDES

Micro-analysis of gases.” R. SpENCE (J.CS.,
1940, 1300—1303).—A new apparatus: for the const.-
vol. micro-analysis: of gases: consists, essentially- of a
loop of capillary tubing in which: an ‘absorbent
removes a constituent of the gas. The loop is fitted
with non-return valves which enable the gas to be
circulated ‘over the absorbent. After withdrawing
the gas into a micro-burette and measuring the pres-
sure change, the gas can be returned, if necessary, to
8 second loop containing a different absor.bentl.{ =

in solutions containing org. solvents,
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Microchemical ! kits. «R.: D. Coon: (J: :Chem.
Educ:; 1940, 17, 283—286).—Portable arrangementa
for reagents are described. IS

_Portable laboratory for the microscopist.  G.
WEINGARTEN (J. Chem. Educ., 1940,17, 293—295).—
A portable arrangement of appamtus for performing
qual. micro-analysis is described. SRSl

Packed fractionating columns'and the con-
centrationi' of isotopes. K. CoHEN '(J. Chem!:
Physics, 1940, 8, 588—597).—Theoretical. ' The be-
haviour. of isothermal packed fractionating columns
is deduced from their differential equation. The rate
of approach to equilibrium and the relation between
rates of production and fractionation are studied with
reference to the separation of isotopes.. 'W: R. A.

Small-scale production of liquid nitrogen.

T. LANE and W. W. WATsox (Rev. Sci. Instr.,
1940 11, 272).—Apparatus is described for the prep.
of hquld N, by condensation at 40 lb. pressure using
liquid-air coolmg 0. D. S.

.'Micro-Kjeldahl apparatus. H. HocH (Biochem.
J., 1940, 34, 1209—1210).—With' the apparatus
described 50—150 ;Lg of N can'be determined with an
accuracy of 4-39%;. P: GlIM:

' Apparafus for coating surfaces with magnes-
ium oxide. K. R. May (J. Sci. Instr., 1940, 17,
231). D.E. R:,

Separation of liquid mlxtures by thermo-
diffusion. H. KorscHiNG and K. Wirtz (Ber.,
1940, 73, [B], 249—269).—Mainly a'detailed account
of work reported previously (A., 1939, I, 282, 483;
1940, I, 35; Clusius and D1ckel Al 1939 I;224).
The theory of the  thermo-diffusion’ effect in liquids
(cfi1A., 1939, T, 4705 Debye, A:, 1940, I, 135) is re-

viewed and discussed. ' Three types of apparatus are
described, in each of which the length of the diffusion
path is 10 cm. - Two are of metal ; ;' in one the heated
and cooled surfaces are: parallel flatplates, and the
other consists of concentric sleeves, between which
diffusion occurs in an annular space. The third, less
efficient, model is of glass, and resembles a Liebig
condenser with an additional, heated inner: ‘tube.
Small reservoirs are provided at the top and bottom
of the diffusion space. , Methods of using the apparatus
in  stage-by-stage separations are suggested. The
separation of various typical mixtures, which, cannot
be predicted @ priori, is examined. The practical
utility. of the method is illustrated by a separation
of nearly pure n-C¢H;, from petroleum distillates,
and reduction of the H ,0 content of EtOH from
44 to 0:2%, and of the thiophen content of CgHg
from 1:2 to ~0:015%, (3, 1, and 4 stages, respectively).
The applicability  of the method to separations in
solution is also demonstrated [with L. W. MascH]| by
a partial separation of cholestatrienone dibromide from

cholestenone in CgHgy solution. - ASTCECW.

" Formation of protective films. | L. H. CALLEN-

DAR (Nature, 1940, 146, 304 ; cf. A., 1940, I, 369);;
1L sy, B

Determination of distribution of crystallites
in fibres by direct and indirect:methods. Y. Go
(Bull. Chem.: Soc. Japan, 1940, 15, 239—258).—A
type of X-ray camera designed. for duect determin-
ation of the distribution, of crystallites in fibres by
using reflexions from the meridian plane (% diatropic
reflexions *?) is described. = Formule wused  in. de-
termining the distribution indirectly are dlscussed
and the results compared. G

Samuel Guthrie. F. H. GETMAN (J . Chenm.
Educ., 1940, 17; 253-—259). LS. T.

Geochemxstry

Physlco-chemxcal analysis and the annual
cycles  of salt lakes. N. S. Kuryaxov, I.:B.
FEIGELSON, and A. G. BERGMAN (Ann. Sect Anal.
Phys.-Chim., 1940, 12, 189—212).—The results of
determinations at frequent intervals, from 1932 to
1938 of the NaCl, MgCl,, and MgSO, contents of L.
Elton  water are expressed by means of ‘ cyclo-
chronograms’’ (curves connecting concn. of a given salt
with temp.; date, and [NaCl]). (Cf. A., 1940, 1, 413.)

R.T

Growth phenomena in diamond. "H. W. LiND-
LEY (Fortschr. Min., 1937, 21, 71—72; Chem. Zentr.,
1937, 1;4759).—Microscopical examination of polished
South:west: African diamonds: generally reveals  dis-
tinct: crystal zones (mimetic overgrowths), which are
detected by changes of n and double refraction, and
in some : cases ' by differences in fluorescence. Six
octahedral -and eight: tetrahedral zones have been
observed in an apparently homogeneous  crystal;
the boundaries are shown to have developed during
growth of the crystal. J.oE. W.

Zircon. R. BraUNs (Deut. Goldschmiede-Ztg.,
1937, 40, 63—64; Chem. Zentr., 1937, i, 4760).—

Three types of colourless. zircon are distinguished ;
they arg initially (@) brown (Jacmth) (b). rose- red
(decolorised by heatmg at 500° and in sunlight, re-
spectively), and (c) colourless. On exposure to radi-
ation from Ra, in which all three types phosphoresce,
(@) quickly regains its colour, whilst (b) first becomes
rose-red and then assumes a jacinth shade; (c).is
unaffected. Zircon contains traces of Th and meso-
Th and dispersed colour centres (Fe, Mn).
A J. E.W.

Zircon. J. W. HowArDp (J. Chem. Educ., 1940,
17, 265—267).—Sources, composition, , properties,
and uses of zircon are discussed. T Ssu

Occurrence of barite in an iron ore deposit in
Namagqualand. ' M. Mara1As (Trans. Roy. Soc: S.
Africa, 1940, 28,' 207—217).—The 'barite forms' the
principal gangue mineral of the magnetite deposit
at ‘‘Zuurwater’’ farm, Namaqualand. A" chemical
analysis, of the magnetxtc—-barlte rock is given, and
its origin discussed. S PTaE ST

Sillimanite-corundum rock: a metamor-
phosed bauxite in Namaqualand. C. B. COETZEE
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(Trans: Roy. Soc: S. Africa; 1940, 28, 199—205).—
The: paragenesis of the rock; which' has Si0,26-01,
Ti0, 5:55, Al,04 66:30, Fe,05:0-41; FeO 0-54, MnO
0:01, (a0 mnone, MgO none, K,O -~ Na,0 0:09,
H,0+ 1-00,:H,0— 0:08, total 99-99%,, is-described.
It originated probably by the static metamorphism
of ‘a' dominant aluminous sediment, probably a
bauxite. TS

" 'Development of the mineral deposit at Mawchi
[Burma] as determined by its geology and
genesis. G.'V. HossoN (Trans. Min. Geol. Met.
Inst. India, 1940,' 36, 35—78).—General geology is
described, and genesis' of the ore-body is discussed
in detail. The mineralisation of the granite, and the
Sn—-W: ratio, are also discussed. ST

Sulaipat iron mine. F. G. PercivAL (Trans.
Min. Geol. Met. Inst. India, 1940, 36, 26—32).—
Mainly descriptive.. The ore is massive and dense
with often >699%, of Fe. The P content is low.
Production data are recorded. LS

Isomorphous replacement 'and superlattice
structures in the plagioclase felspars. S. H.
Cuao and W. H.:Tavror (Proc. Roy. Soc., 1940, A,
176, 76—87).—X-Ray analysis shows that ‘the albite
structure extends from the pure soda-felspar to at
least 229, lime-felspar, the unit cell being approx.
8 X 13 X TA., and containing 4 mols. of NaAlSi,04
or the equiv. when (CaAl) replaces (NaSi). Thereis a
similar range of isomorphism near pure lime-felspar,
CaAl,Si,Og, with the anorthite structure 8 X 13 X
14 A, The intermediate plagioclases seem to consist
of alternating' sheets of the albite and anorthite
structures. Gl s

Hydromagnesite. M. Fexocrio (Period. Min.,
1936, 7, 257—284; Chem. Zentr., 1937; i, 47605 cf.
A.; 1937, T, 205).—A crystallographie, optical, and
X-ray study of specimens from various sources in-
dicates that hydromagnesite has rhombic-bipyramidal
symmetry with a simple I-lattice, space-group Dj,.
The formula 5Mg0,4C0,,5H,0 is confirmed.

A.J. E. W.

Synthes1s of alumopharmacosiderite ;, formula
and structure of pharmacosiderite. G. HAGELE
and F."'MACHATSCHKI (Fortschr “Min.,~ 1937, 21,

77—178; 'Chem. Zentr., 1937, 4760) —A paste
prepared by addition of K HASO4 to conc. aqg.
Al (80,), 1s heated at 250° in a sealed tube; alumo-
pharmacoszdenle (I) remains as isotropic cubes after
treating the product with HCl on the H,0-bath.
The X-ray powder diagrams for (I) and pharmaco-
siderite, Fe,(AsO,),(0H),;,56H,0, are almost identical,
w1th a 7756, 'T: 94 A., respectively. The formula
Al;(AsO,), (OH)3,5H20 agrees with analyses of (I), but
requires 14 mols. in the unit cell ;
Al;As,0,,(0H),,6H,0 gives one mol. per cell, space-
group 7';.  The continuous three- dlmensmnal struc-
ture. contains AsO, tetrahedra and AlO4(OH); octa-
hedra, with Al(LE120)6 octahedra in some of the large
lattice spaces. A JoBLW.

Structural relations between sulphates and
phosphates or arsenates, particularly between

Ph

Th e

gypsum' and: pharmacolite.: B.: GossNER  (Fort-
schr: Min.,; 1937, 21, 34—36; Chem. Zentr., 1937, i,
4760).—The morphological ‘axial ratios: for gypsum
(I) and pharmacolite, (CaHAsO,,2H,0) (II) -are
a:b;c=0:6895:1:04132 and 0-6236:1 :0:3548,
with 8 98° 58° and 96° 36, respectively. 6 X- Ray
measurements show that a comparison is possible if
new axes are assigned to (II), such that A" = —I,
2kl = k2l = hiali biarel = Db ita = Baisa™
0:7096 : 1 : 0-4157. ' (I).and (1) 'have a 10:47;10:97;
b 15:15; 15:40; ¢ 6:28, 6:29 A. A structural similarity
between hamhmbe alurclte and bendantite is noted.
AT ECW:
Geology, mmerahsatxon, and placers of Tarry-
all and Beaver Creeks, Park Co., Colorado:
Q. D. SINGEWALD (Econ. Geol.; 1939, 34, 132). '
TS, T
Structural relations | of. chromite ‘deposits.
E. Sampsox (Econ. Geol., 1939, 34, 130).—Five
structural types of deposit are proposed and localities
in which these types occur are named. LSS,

. Quicksilver deposits:of the Terlingua region,
Texas. C. P. Ross (Econ. Geol., 1939, 34, 125).—
The! region ' contains Cretaceous strata, largely; cal-
careous, cut by many intrusions. Many of :the
lodes are near the base of the impervious Del Rio clay.
The solutions penetrated ‘only along open passage-
ways. The Hg was introduced probably in alkali
sulphide solutions containing free alkali, from which
most of the other original constituents of the solutions
had ' separated earlier, Pptn. resulted ma.mly by
mixing with ground H,0 containing H,CO,. =7 il
L..S. 'l‘
1 Geology and development of the Polaris-Taku
[British Columbia] mine. D.. C./ SHARPSTONE
(Econ. Geol., 1939, 34, 127—128).—As ores occuriin
a complex system of faulted veins within volcanic
greenstone walls; >200 tons are mined daily. The
mineralisation is Au, arsenopyrite (I), pyrite, and
minor stibnite in quartz and carbonates. Au and (I)
were deposuted early, a,nd are mtlmately associated.
’ PAESHIY
" Bravoite from Mﬂl Close mme, Der?n shqu
FUA. BANNISEER (Min:"™Mag., 1940, 25; 609——-‘614)"
Nodular bravoite has the pyrite. structure with unit-
cell edge @ 5-49 A., and analysis (M. H. HgY) ‘gave
Fe 129-30, Ni'16: 69 Co ftrace, S 53-40; d 482" ‘A
granular mixture of bravoite and’ pvrlte gave for the
former @ 5:57 A.; suggesting a second type of bravoite
containing about 289, Ni. These vals. lie between
those for pyrite (a 5-49 A) and for artificial NiS,
(@574 A.). " - , LiJ. S,

[Alkali-containing] earth. IIL Water-soluble
matter of alkaline earth distributed in Pinkiang
province. K. Kawase and S. Axzo (Rep. InstiSei.
Res.,  Manchoukuo, 1940, 4, 119—139) -—Analyses
of the H,0-sol.i matter in soil from the alkali’ Tegions
of Pmkxang indicate that the surface soil:contains the
largest quantities of total sol: matter, and that: the
relative concns. of anions follow the order H(,O3
S0;” > CI' > CO,". i J. W.

ot |



