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Stark effect broadening of hydrogen lines.
I. Single encounters. L. SpITzER, jun. (Physical
Rev., 1939, [ii], 55, 699—708).—Mathematical.

N. M. B.

Luminous zones at cathodes in glow dis-
charges. H. Sporx (Z. Physik, 1939, 112, 278—
304).—A general and microphotometric examination
of the conditions in the glow at cathodes coated with
Li,0, Na,O, and MgO. 1B {0 (e

Structure of the Be I line % 4573 A. S. Mrozow-
skI (Physical Rev., 1939, [ii]; 55, 798—799).—High-
precision investigations do not support any asym-
metrical structure of the 4573 A. line as reported by
Parker (A., 1935, 1). The weak component of the
Be 11 line 4673 A. found by Kruger (A., 1933, 1219) is
probably due to a foreign line. N. M. B.

Isotope displacement in the boron spectrum.
S. MrozowskI (Z. Physik, 1939, 112, 223—233).—
Both lines of the B 1 doublet 2497/8 A. show an
asymmetry on the short-wave side due to a shift of the
11B line by —0-:17 cm.l, the intensity ratio in the
doublet being 2-044-0:08. The B 11 line shows two
components separated by 0-877 cm.~2  The sp. isotope
displacements are —0-37 cm.1 (B 1) and 0:734 cm.*
(B 11), and the isotope concn. 1B/1B is 3:954-0-01.

L. G. G.

Band spectra in nitrogen at atmospheric
pressure. Source of band spectra excitation.
0. R. Wurr and E. H. MELviN (Physical Rev., 1939,
[ii], 55, 687—691).—The construction and action
mechanism of a special type of ozoniser working at
atm. pressure and room temp. for band spectra excit-
ation are described. N, bands 4 - X were photo-
graphed in emission under resolution allowing measure-
ment of rotational structure. Calc. and measured
rotational data, tabulated for the (0—6), (0—5),
(1—5), and (1—4) bands, are in satisfactory agreement.
The characteristics of this source and of a high-current,
low-voltage arc are compared. N. M. B.

Stark effects in the sodium arc spectrum.
W. OLBERS (Ann. Physik, 1938, [v], 33, 708—722).—
The Stark effects of the terms 6P to 8P, 5S to 8S, and
4D to 8D of Na have been measured. The P terms
show a quadratic effect oc n7 (n = principal quantum
no.) in accordance with the theory of Unsold.. The
anomaly in the displacements of the (PP) lines in dis-
charges of high c.d. and pressure (cf. Bartels, A., 1933,
107) is due to the inapplicability of the theory of the
Stark effect to disturbances in the irregular i(i)ek]l) ofS the
arc. =D =S:

Identification and the origin of atmospheric
sodium. R. BErNARD (Astrophys. J., 1939, 89,

133—135; of. A., 1938, I, 543).—A criticism (cf. A.,
1938, I, 377). Py SET

Spectra of potassium, calcium, scandium,
and titanium. L. W. Pamrres (Physical Rev.,
1939, [ii], 55, 708—709; cf. A., 1937, I, 485; Whit-
ford, A., 1935, 2).—Data and classifications for 67 lines
of the Al-like spectra of K vix and Ca virx and of the
Si-like spectra of Ca vir, Sc virr, and Ti 1x are tabul-
ated. All known term vals. for these ions are listed.
Approx. estimated ionisation potentials are Ca viI
127 v., and Sc viir 158 v. N. M. B.

Emission band spectrum of chlorine. III.
Continua. W. H. B. CaMERON and A. Erriorr
(Proc. Roy. Soc., 1939, A, 169, 463—469; cf. A., 1938,
I, 283).—An investigation of the spectrum of (Il
excited by active N led to the discovery of a no. of new
diffuse bands associated with the continuum having
max. intensity at A 2580 A. These are considered to
be due to the neutral Cl, mol. GEDaP:

Zeeman effect of the forbidden lines of potass-
ium. F. A. Jexxkins and E. SEerE (Physical Rev.,
1939, [ii], 55, 545—548: cf. A., 1939, I, 166).—The
Zeeman effect of the lines S—8 and S—D, absorbed in
K vapour in an electric field of ~2000 v. per cm., was
investigated with a magnetic field of 27,000 gauss.
The lines 45—14. to 78—198 showed no effect except
for a slight broadening of the last few lines. The
Zeeman patterns for 48—12D to 4S—15D; with the
magnetic field perpendicular to the electric field and to
the direction of observation, were resolved. They
agree with the predicted pattern and show qualit-
atively the expected intensities. N. M. B.

Arc spectrum of vanadium in the violet.
(Miss) C. E. Moore (Physical Rev., 1939, [ii], 55,
710—713; cf. Meggers, A., 1936, 1310).—Data and
classifications for 263 lines in the region 2173—1848 A.
are tabulated. Six new odd terms and 33 new mis-
cellaneous odd levels have been found. N. M. B.

Effect of foreign gases on the continuous
absorption spectrum of bromine. N.S. Bayriss
and A. L. G. Reges (Nature, 1939, 143, 560).—HCI,
HBr, CO,, O,, and N, increase the intensity of the
main absorption continuum of Br without altering the
general shape of the absorption curve. The 4 and B
components are equally affected, and there is practic-
ally no shift in the position of the max. at 4150 A.
With HCI and CO,, the increase in intensity is oc the
partial pressure of the foreign gas. The ultra-violet
absorption continuum between 3300 and 2500 A. is
affected to a much greater extent by HCI or HBr.

1B fSE A,
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Self-reversal of épectral lines. L. SIBATYA

(Proc. Indian Acad. Sci., 1939, 9, A, 219—223).—From
measurements on reversed lines obtained from cooled
hollow-cathode sources i(Ag, Cu; Mo, Au, etc.) it-is
concluded that the extent of self-reversal in the various
lines of a given multiplet is not the same but that the
ratio of the extent of self-reversal of two or more lines
of a multiplet remains const. and independent of
experimental conditions. The self-reversals in the
two components of the same arc lines are unequal but
the reversal ratio is const. and independent of experi-
mental conditions. A theoretical explanation is
advanced. W. R. A.

Spectrum of singly-ionised tellurium (Te II).
K. R. Rao (Nature, 1939, 143, 376).—In the spectrum
of Te 11 the lines v 86,096, 82,742, 78,447 have been
identified as forming the fundamental combination
5p*S—6S4P which has permitted the extension of the
scheme into the region of longer 2. The structure is
analogous to that of Se 1I. 5SS

Nuclear spin of iodine. IV. New type of
hyperfine structure deviation irom the interval
rule. S. ToraNsky (Proc. Roy. Soc., 1939, A, 170,
205—222; cf. A., 1939, I, 1).—Eight terms in the It
spectrum are found to show deviation from the

interval rule in their hyperfine structure. They can
be fitted to a cubic interaction formula. Analysis is
given for 13 newly classified lines. Gl b:

Electric quadrupole moment of the iodine
nucleus. K. MURAKAWA, (4. Physik, 1939, 112,
234—241; cf. A., 1938, I, 335).—From the separation
of the (5s)(5p)° 3P, fine structure terms, the quadru-
pole moment of 171 is 0-8 x 10-%4 BLEGHGE

Quadrupole moment and magnetic moment of
the %I nucleus. T. ScEmIDT (Z. Physik, 1939,
112, 199—207).—From hyperfine structure of the
5p*6s* Py, and ;o L1 spectrum the quadrupole moment
for 3ilis —0-5 X 10-** and the magnetic moment 28
nuclear magnetons. L. G. G.

Spectral series in neutral tungsten, W I, and
limitations on the possibility of determining
spectroscopic ionisation potentials. O. LAPORTE
and J. E: Mack (Physical Rev., 1937, -[ii], 52,
249).—The identification of :5d%65757D;s4,5°Dy, and
5d'6s8s7D, ( ?)leads to the series limit val. W15d%6s2 5D,
(normal state)—W 1 5d%6s8D; = 7-84 v. . The tenta-
tive val. for the ionisation potential is 7-64-0:2 v.

LiseS T

Structure of the arc spectrum of tungsten,
Wi, J.E: MAck ‘and O: LarorTE (Physical Rev.,
1937, [ii], 52, 254). : : Gt LR

Behaviour of the continuous radiation irom
mercury at high densities. R. Rompg, P. ScuuLz,
and W. THOURET (Z. Physik, 1939, 112, 369—376).—
The intensity of the continuous emission spectrum
from the Hg discharge is measured photometrically
over the density range 0:5—1-5 X 10* atoms per c.c.
and current range 4—12 amp. The intensity of
radiation oc I3, and nearly o d. Results are in
accord with theory (Unséld), and indicate a lowering
of the excitation voltage at higher d and c.d.

GG

Zeeman effect of hyperfine structure in inter-
mediate fields. L. SiBarya and T. S. SUBBARAYA
(Proc. Indian Acad. Seci., 1939, 9, A, 211—218).—
The Zeeman effect of ‘the: hyperfine structure of the
5461 A. Hg line at field strengths 34000 gauss has
been studied, and particularly the satellite --0-753
cm.~t  arising from the transition 73S;f= 3/2 >
6°P,f = 3/2 in 1¥9Hg. Experimental data agree well
with theory. W. R. A.

Spectrum of Pb,. L. NaTaNsoN (Acta Phys.
Polon., 1939, 7, 275—278)—The band spectrum of
Pb, has been obtained by passing an eléctrodeless
discharge through a SiO, tube containing Pb' vapour
at-850°% 13 band heads between 4700 and 3700 A.
have been measured and found to be higher members
of the series observed in the region 4600—5200 A.
by Shawhan (cf. A., 1935, 1292) using thermal excit-
ation. 2 EJOASKIL

Normal and subnormal ratios and divisions
of the glow discharge at a flat, semi-conducting
electrode of heated glass. K. WorLr (Z. Physik,
1939, 112, 96—106).—Using a' cathode 'of heated
glass, the electrode resistance, cathode fall, and
general distribution of the discharge were investigated
in air and H, at varicus voltages and gas ]})ressures.

: LECEG:

Sputtering from. slightly conducting films
formed in the discharge on heated glass. K.
Worr (Z. Physik, 1939, 112, 148—158; cf. preceding
abstract).—Slightly conducting films several w. thick
were produced on heated plane glass cathodes by the
glow discharge in air, H,, and Hg vapour. Under
certain conditions these films give a sputtering
discharge which passes smoothly into the ordinary
glow discharge with increasing film thickness, lower
temp., or increasing c.d.; dependence of the pheno-
menon on. these factors has been investigated.

: GaGr

High-pressure arcs in common gases in free
convection. C. G. Suirs (Physical Rev., 1939, [ii],
55, 561—567).—An ‘oscillographic method is described
for measuring the electric gradient Z (v. per.cm.),
c.d. I (amp. per 8q..cm.), and total voltage e (v.) as a
function of current ¢ in the discharge: Results are
given and plotted for arcs in the range 0—10 amp.
with free convection in Ny, A, and He at 1—50 atm.,
and for air, CO,, and steam at atm. pressure. Deter-
minations of »and B in £ = Bi-» and-of m in B =
Byp™ were obtained. N. M. B.

Explanation of the lines in the spectrum of
the solar corona. W. GroriaN (Naturwiss., 1939,
27, 214).—It is suggested that the spectrum lines of
the solar corona may be explained as forbidden lines
of highly ionised atoms. A J M.

Influence of chemical binding and crystal
structure on X-ray absorption edges. R:. LAND-
SHOFF (Physical Rev., 1939, [ii], 55, 631—636; cf.
A., 1938, 1, 346).—An attempt is made to explain
the positions and fine structures of X-ray absorption
edges, so far as these are not explained by Kronig’s
theory, by considering that they arise from transitions
into a series of discrete states in which the electron
is trapped in the region of surplus positive charge
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which is created by the ejection ofthe electron from
the inner shell of the parent ion. ' A modelin which the
electron is bound: to the positive ions: in the neigh-
bourhood of ‘the parent ion is used to calculate the
energy of the trapped states. 'Data for Cl- and S==
in geveral compounds are given and discussed.
‘ Nz M. B.x

‘Ionisation of mercury. T.McFADDEN (Physical
Rev., 11939, [ii], 55, 797).—Investigations: with a
modified space-charge tube give results in general
agreement with those recently reported (cf. Notting-
ham; Bell, A., 1939, I, 168). N. M. B.

Townsend ionisation coefficients in Cs-Ag-O
photo-tubes filled with argon. W. S. HUXFORD
(Physical - Rev., 1939, [ii]; 55, 754—1762).—An
attempt is made to account for the amplification of
photo-currents at low c.d. on the basis of Townsend’s
theory, assuming secondary electron ‘emission ' by
positive ions. Using special sealed-off tubes having
parallel plates at various separations, and a const.
gas pressure, vals. of the Townsend coeffs. « and' y
were determined at' each field val. by simultaneous
solution of 'the Townsend equations for two plate
separations. * Measured vals. of the striking potentials
of the glow discharge are in"quant. agreement with
the positive ion mechanism assumed. The photo-
gensitivity of the compound Cs cathodes increases
with increase of bombarding ion current.

] NM2B:

Time changes in emission from oxide-coated
cathodes. J. P. BLEWETT (Physical Rev., 1939,
[ii], 55, 713—717; cf. Becker, A., 1932, 208).—The
decay of electron emission when emission-limited
current is drawn from an oxide cathode (BaO-SrO)
was studied as a function of anode: voltage, anode
current, cathode temp., and tube temp. It is
concluded that the decay is due to a transport of Ba
or O by electrolysis and diffusion.; The val. deduced
for the heat of diffusion is 175 kg.-cal., or ~0-7 ev.
Other “observed time variations in' emission are
discussed. NiM. B.

Total secondary electron emission irom tung-
sten and thorium-coated fungsten. IE.A.CoOMES
(Physical Rev., 1939, [ii], 55, 519—525; cf. A., 1939,
I, 2).—The secondary electron emission from poly-
cryst. W covered with unimol. films of Th evaporated
on to it from a thoriated W filament, investigated for
a primary electron energy range of 100—1000 v.,
showed no change in the val. of the coeff. with
thoriation for primary energies <<200 V., but decreased
at higher voltages with increasing amounts of Th on
the target. Treatment with O, released from the
thoriated W filament caused an increase in the work
function' and also in the secondary emission coeff.

N. M. B.

Influence of gases on the secondary emission
of certain metals. N. CuLEBNIEKOV (Tech. Phys.
U.S.S.R., 1938, 5, 593—618).—Apparatus for measur-
ing the “‘/coeff. of secondary emission,” o, is described.
The metals examined were deposited by distillation
in vac. on a Ta plate. Freshly deposited Be or Mg
£aVe onax, ~0-9 with primary beam voltage ~300v.
Brief exposure to O, increased opax. to 2—3 ; Hyand He
also increased o but the effect was more complicated.

The emission from pure Ta was similarly influenced
by. traces' of residual gases; 'outgassing reduced
Omax, from 2-2 to 1:2. A theory of the mechanism: of
emission has been developed to explain the results,
The resistance of thin -films of Be, Ni;, W, and Ag
increases, sharply: on exposure to O, and. slightly
with H,. s e ALK

Secondary' electron ‘emission’ 'from oxide-
coated cathodes. N. Morcuris and A. NAGORSKI
(Tech. - Phys. U.S.S.R., 1938, 5, 848-—863).—The
secondary: electron emission from a, (Ni)-BaO, Ba=Ba
cathode is << that from a Cs,0 cathode, but does not
show a time lag even when cold. The energy dis-
tribution of the secondary electrons was determined at
different. temp. Thermo-electronic emission ‘s >
secondary emission at 600° . and a device for separ-
ating the two effects is described. The secondary
emission increases . considerably with rise of temp.
particularly. above 600° K. and the increase is almost
unaffected by the energy of the primary electrons
(400—1000 v,)... ' AL J. M.

Absolute light yield, excitation functions, and
intensity relations in helium, neon, and argon
spectra excited by atomic collision at velocities
from 0.to 4500 volts. V. NEUMANN (Ann. Physik,
1939, [v], 34, 603—624).—The processes Ne —>- Ne,
He > He, A > A, He > A, and H - Ne, He, and A
have been investigated. In each case excitation by
similar atoms 1is the most efficient. Results are
compared  with those for excitation: by! electron
collision. forod 0. D. S.

Measurement of the excitation function of
metals of high b.p. on excitation by electron
collision. ' H. FuERMANN (Ann. Physik, 1939, [v],
34, 625—643).—By means of a new apparatus the
excitation functions for electron collision of lines in
the spectra of ‘T1 (cf. Strohmeier, A., 1937, I, 590),
Ag, and Pb have been measured. Ag shows character-
istics similar to Tl and Na. Contrary to expectation,
the singlet and triplet lines of Pb, which has a triplet
ground term, do not show a reversal in their character-
istics as compared with those of Cd, Zn, ang HDg.S

Fluctuation of thermionic current and the
‘flicker ' effect. M. SurDIN (J. Phys. Radium,
1939, [vii], 10, 188—189).—Mathematical. The fluc-
tuation of the thermionic current of the ‘ flicker
effect can be attributed to the fluctuation in the no.
of free electrons in the metal. W. RA:

Scattering of fast electrons and of cosmic-ray
particles. E. J, WiLuiams (Proc. Roy. Soc., 1939,
A, 169, 531—572; cf. A., 1938, I, 224).—The relativ-
istic theory of nuclear scattering is discussed and
corrections are applied for the effects of finite nuclear
size and the shielding of the nucleus by the at.
electrons. The average deflexions due to multiple
scattering of fast electrons in thin metal foils and of
cosmic-ray particles in metal plates are calc. = The
theoretical results are in agreement with™ experiment
on the scattering of cosmic-ray particles; reference
is made to the bearing of the cosmic-ray results on
the existence of ““ heavy electrons.” The scattering
of million-v. electrons by Al foil is in agreement with
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the theory but that of 10-Myv. electrons by Pb foil
is. < the theoretical vals. G. D. P.

Mass of the mesotron. Y. NisHINA, M. TAREU-
car, and T. Icamvmiya (Physical Rev., 1939, [ii], 55,
585—586; cf. A., 1938, I, 57).—Investigations on a
Pb bar mounted in a Wilson cloud-chamber showed the
track of a negatively charged particle of range 6-15
cm. for which the calc. mass-is (1704-9)m, where m
is the mass of the electron. ' The corr. val. of a result
previously reported is (180-4-20)m. N. M. B.

New effect in the asymmetry of radiation
from hydrogen positive rays in an electric field.
R. GeBaver (Naturwiss., 1939, 27, 228).—The
Stark effect components of the Hg and H,, lines in an
electric field were observed simultaneously with two
spectral apparatus in opposite directions, both
perpendicular to the positive rays and to the direction
of the field. When the field was made slightly
inhomogeneous asymmetry- of the components was
observed, the width of the short-wave component
being > that of the long-wave component when
viewed in one direction, and the: reverse. in the
opposite direction. The effect is not a Doppler
effect. : A. J. M.

Determination of the mobilities of gaseous
ions. (Mure.) E. MoxTEL (Compt. rend:., 1939,
208, 1141—1144).—A new method has been devised
for the determination of the mobilities of gaseous ions
in which the ions, produced by X-ray irradiation, are
subjected to the influence of an electric field and the
current produced by their displacement is amplified
and measured. : W. R.A.

Production of ions in the auroral glow. J.
KAPUAN ' (Physical Rev., 1937, [ii], 52, 257).—
Hypothetical. L. S. T.

Classification and correspondence of the chem-
ical elements and their compounds. R. LAUTIE
(Bull. Soc. chim., 1939, [v], 6, 677—683).—An
arrangement of the periodic table corresponding with
electronic structures. E. J. G.

Mases of °Li, 7Li, ®Be, °Be, 1YB, and 11B. S. K.
AruisoN (Physical Rev., 1939, [ii], 55, 624—627).—
Vals. are deduced with the help of energy release data
in the two modes of disintegration of Be under proton
bombardment (cf. A.; 1939, I, 172). The introduction
of the revised electronic charge makes changes
<0:07% in the accepted range-energy curve for o-
particles. ' Assuming H = 1-00813--0-00002, D =
2:014734-0-00002, and “He = 4-00386--0-00006, the
deduced masses are SLi = 6:01670--0:00012, 7Li =
7-01799--0-00011, 8Be = 8:007563-4-0-00013, %Be =
9:014744-0-00014, 1°B = 10-01579+4-0-:00022, and
1B — 11:01244--0-00019. These masses are com-
pared with several observed nuclear reactions and
mass-spectrographic doublets. N. M. B.

Mass of the normal litre and compressibility
of gaseous carbon monoxide. At. wt. of
carbon. E. Mores and M. T. Sivazar (Congr.
int. Quim. pura apl., 1934, 9, IT, 217—224; Chem.
Zentr., 1937, i, 1115).—The at. wt. val. 12:007--0-001
is obtained, the ratio 12C : 13C being 100 : 1.

v A.J. E.W.

Determination of the at. wt. of lead by the
Richards-Honigschmid method. = I. Prepar-
ation of chemically pure silver as a standard
for determination of the at. wt. of lead. V. M.
PeErMIAKOV (J. Gen. Chem. Russ., 1938, '8, 1881—
1886).—Ag containing 0-3—0:5 p.p.m. of Ca is pre-
pared by the method of Honigschmid (Mitt. Inst.
Radiumforsch. Wien, 1914, 56, 5; 1916, 86, 10); with
minor modifications. . ; ARG R e

Constancy of 40K. A. K. Brewrr (Physical
Rev., 1939, [ii], 55, 669).—Investigations: on K
minerals of various ages and from various sources
support the conclusions of Smythe (ef. A.; 1939, T,171)
that the 39K /%K abundance ratio is comparatively
const. throughout nature. N.'M:B.

Enrichment of xenon isotopes and their detec-
tion. W. Grorr (Naturwiss., 1939, 27, 260—261).—
The Hertz diffusion process and the Clusius separation
method were used simultaneously in the separation of
Xe isotopes. A Clusius separation tube 1 m. long can
be as effective as 12 Hertz: diffusion pumps, and a
better separation was effected if the diameter of the
tube was decreased to 0-5 cm. With wire temp. of
1200° and 1650° the variation in the at. wt. of the
fractions collecting at the ¢ light >’ and ‘ heayy >’ ends
of the apparatus was plotted against time. :The
thermal conductivity method was used for the analysis
of the fractions and differences >1 at. wt. unit were
obtained. A.J. M.

Isotopic constitution of hafnium, ' yttrium,
lutecium, and tantalum. A.J. DEMPSTER (Physi-
cal Rev., 1939, [ii], 55, 794—795).—Photographs of
ions obtained from a high-frequency spark showed a
new isotope *7*Hf, with intensity 0:39, of the total;
there was also indication of a possible 72Hf. No
confirmation could be obtained of 177Lu and 17Ta, nor
of a Y isotope of at. mass 91. N. M. B.

Isotopic abundance and at. wt. of europium.
H. LicarBrau (Naturwiss., 1939, 27, 260).—The iso-
topic abundance of Eu has been determined;
151 y : 158Fu = 96-3-£1-2 : 100. No other isotopes
were, discovered, and if present cannot be >0-4%,.
The mean mass no. is 152:019-4-6 x 10-3. Using
Dempster’s val. for the packing fraction, and convert-
ing to the chemical scale, the at. wt. of Eu is 151-95
+0:01, or using Aston’s val. for the packing fraction
the val. is 151:92-4-0-03. A-J M.

Radioactivity of glass, porcelain, and mica.
S. GAWRONSKI (Acta Phys. Polon., 1939, 7, 253—271).
—By a counter method weak natural radioactivity has
been detected in insulator porcelain, two glasses, and
three different micas. The nature of the rays was
examined by measurement of the absorption in thin
sheets of Cu and Al. The radiations from porcelain
and Indian mica were found to be homogeneous and
corresponded in penetrating power with the g-radia-
tion of K. The other materials gave inhomogeneous
radiations which were approx. separated and identified
as follows : Fischer glass, Ra (y), K (8), and Ra-B (y);
Thuringer glass, U-X, (8 and vy), and Ra-B (y); East
African mica, K (8) slichtly inhomogeneous: Mada-
gascar mica, Th-C’ (8) and Ra (B). J: AVK.
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Actinium series of radioactive elements and
their influence on geological age measurements.
A. V. Grosse (Physical Rev., 1939, [ii], 55, 584—584).
—A confirmatory discussion of the results of Nier (cf.
A, 1939, I, 169) and an examination of discrepancies.

N. M. B.

Energy loss of high-energy @-rays in lead.
J.J.Turiy and H. R. CrRANE (Physical Rev., 1937, [ii],
52, 247)—Using e-rays from 8Li, cloud-chamber
measurements of the loss of energy of electrons in
passing through Pb have been extended to incident
energies of 11 Me.v. For 0-5 mm. of Pb, average losses
are 509, > predicted vals. L.S. T.

g-Ray spectrum of radium-E. L. H. MARTIN
and A. A. TownNseND (Proc. Roy. Soc:; 1939, A, 170,
190—205).—A magnetic B-ray spectrometer ' is
described. The B-ray spectrum of a source of Ra-# in
equilibrium with Ra-D was investigated, special
attention being paid to the effect of back-scattering in
the source support and absorption in the window of
the counter. The results cannot be explained by the
Fermi theory. or the modification of Konopinski and
Uhlenbeck. GrDoP

y-Rays of radium-E. J. A. Gray (Physical
Rev., 1939, [ii], 55, 586—587).—Curves for the absorp-
tion in Al of the soft y-rays of Ra-Z and for the produc-
tion of X-rays in Al by the fast and slow B-rays from
Ra-E are given and discussed. N. M. B.

y-Rays irom boron and beryllium under proton
bombardment, and from lithium under deuteron
bombardment. W. G. SaepHERD, R. 0. HAXBY,
and J. H. Winriams (Physical Rev., 1937, [ii], 52,
247).—Under proton bombardment, B emits a hard
y-ray. The resonance observed at 180 kv. has been
confirmed. No y-rays harder than background X-rays
from the accelerating tube have been observed from
Be bombarded by 200-kv. protons. The y-ray from
Li under deuteron bombardment has an energy of
400425 kv. oS e

Intensity distribution in Compton scattering
of y-rays. Z. BAy and Z. SzePESI (Z. Physik, 1939,
112, 20—28).—A method of greatly increased accuracy
for measuring the angular distribution of secondary
radiation excited by y-rays is described. Results are
given for Al between the angles 50° and 140°; these
agree with vals. cale. from the formula of Klein and
Nishina. H. C. G:

Nuclear effect and scattering of y-rays. Z.
Bay and G. Parp (Z. Physik, 1939, 112; 86—91).—
Intensity distribution of scattered radiation arising
from the incidence of y-radiation from Ra on sheets of
Pb and Al is independent of the angle. . Comparison
between nuclear scattering and Compton scattering
shows the experimental results to agree with the
calculations of Jaeger and Hulme and of Klein and
Nishina. 1sL{C {8

Gamma radiation from ¥3Au. G. J. S1zoo and
C. Ewrmax (Physica, 1939, 6, 332—336).—The y-
radiation contains a hard component with an energy of
~2-5 Me.v., and an intensity of ~0-02 quantum per
disintegration. L. J.Jd.

Low-energy mneutrons from the deuteron-
deuteron reaction. ' E. HupsperH and H. DuNLAP
(Physical Rev., 1939, [ii], 55, 587—588; cf. Bonner,
A., 1938, I, 339).—Using a cloud chamber containing
H, and EtOH vapour and a D,PO, target, the low-
energy mneutron spectrum was obtained. The  in-
tensity ratio of the high- and low-energy groups is
~1 :16. N. M: B:

Neutron-proton scattering cross-section. L.
Smoxs (Physical Rev., 1939, [ii], 55, 792—793).—In
view of the divergence of calc. and experimental vals.,
measurements were made with different thicknesses of
H,0 as a proton scatterer and I-and Ag as detectors.
The corr. mean free path of the resonance neutrons in
H,0 was 0-91 cm., corresponding with a proton cross-
section of 14-8 x 10-** (cross-section for O = 3:3 x
10-** sq. cm.). The discrepancy with Cohen’s val.
(cf. A., 1939, I, 172) is discussed. N. M. B.

Production of photo-neutrons irom a source
with Ra-y 4+ Be. Z. Orraxo (Nuovo Cim., 1938,
15, 541—550).—Measurements have been made of the
no. of neutrons obtainable from various Ra-y - Be
sources.. The mean 'collision cross-section for the
process in which the hardest y-rays of Ra liberate
neutrons from Be is 2-04-0-3 X 1027 sq. cm. —
0.J. W.

Scattering of neutrons by iron. R. F. BACHER
(Physical Rev., 1937, [ii], 52, 248).—The scattering of
Rh resonance neutrons by thick and thin Fe scatterers
above a detector on 'a paraffin’ cylinder has been
investigated. The albedo effect contributes largely to
the scattering. For 54 cm. of Fe, the ratio of absorp-
tion to scattering cross-section is 0-22. S

Distribution of particles of disintegration of
nitrogen under the action of fast neutrons.
Resonance levels of the 1°N nucleus. J. THIBAUD
and P. ComMPARAT (J. Phys. Radium, 1939, [vii], 10,
161—170).—A detailed account of work already noted
(cf. AL, 1938, I, 427, 489 ; 1939, 1, 53). ' “W. R. AL

Scattering of fast neutrons of difierent energy.
H. Aoxr (Physical Rev., 1939, [ii], 55, 795; cf. A,
1939, I, 171).—Curves of the scattering cross-section
of 32 elements for D -~ D and Li -+~ D neutrons of
energies  2-1—2:8 Me.v. at various angles to the
incident deuteron are given and discussed.

N. M. B.

Emission of neutrons during the artificial
disintegration of uranium nuclei. Possibility
of chain reaction. - C. HAENNY and A. ROSENBERG
(Compt. rend.; 1939, 208, 898—900).—With the aid
of a hexane-ionisation chamber (A., 1938, I, 289) it
has been shown that a neutron beam tends to increase
in intensity during passage through a large amount of
U. The effect is attributed to secondary emission of
neutrons from disintegrated nuclei replacing the
absorbed primary neutrons. The chain effect obtained
suggests the possibility of using U to intensify weak
sources of neutrons and of producing appreciable
quantities of the transmutation products:. J. W.S.

Delayed neutron emission which accompanies
fission of uranium and thorium. R. B. ROBERTS,
L. R. HarsTap, R. C. MEYER, and P. WaNc (Physical
Rev., 1939, [ii], 55, 664)—Further eyvidence shows
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that direct neutron:emission, and not: photodisin-
tegration, 'is responsible for the:delayed mneutrons
produced by neutron' bombardment of U (cf. ‘A, 1939,
I, 235).  The measured cross-section for the produc-
tion of delayed neutrons by Li-neutron bombardment
of U (high:energy neutrons) was ~4 x 10-2¢ sq. cm.
which is ~ one half the cross-section for fission when
fast’ Rn-Be neutrons are used. Delayed neutrons
were observed from Th(NO,); which had been activ-
ated by fast Li neutrons. The intensity was ~1 of that
observed from U; the period was ~ the same as that
of delayed neutrons from U, N. M. B.

y-Rays from uranium activated by neutrons.
J. C. Mouzox, R.:D. PARK, and J. A. RICHARDS, jun.
(Physical Rev., 1939, [ii], 55, 668).—Integral curves
for runs of photographs obtained when U nitrate in a
Pb envelope was bombarded with neutrons in a cloud-
chamber filled with air and EtOH vapour in a mag-
netic field are given, together with the corresponding
curve for the Pb in absence of U. Results indicate
that the y-rays above 4 or 5 Me.v. are associated: with
the fission process and are probably emitted by the
excited products of the ruptured U nucleus.

N: M. B.

Cross-sections of metallic uranium for. slow
neutrons.. M. D. WHITAKER, C. A. BarTON, W. C.
Brigur, and: E. J. MureaY (Physical Rev., 1939,
[ii], 55, 793).—Since cross-sections obtained . by
investigations on jelements and on their compounds
are liable to differ, measurements of the transmission
of U metal for slow neutrons are reported. = The results
obtained are : total cross-section 23:1-40:5 X 10-*;
capture cross-section 1143 X 10-*; scattering cross-
section 12+4-3 X 10-* sq. cm. N. M. B.

Production of neutrons in uranium bom-
barded by neutrons. H: L. ANDERSON, E. FErRMT;
and H. B. HansTEIN. (Physical Rev., 1939, [ii], 55,
797—T798).—Preliminary experiments with a Rn - Be
source of neutrons and with photo-neutrons emitted
from a block of Be irradiated with y-rays from Ra
support the view that neutrons are emitted by U
under neutron bombardment. N. M. B.

Instantaneous emission of fast neutrons in
the interaction of slow neutrons with uranium.
L. Szizarp and 'W. H. ZiNN (Physical Rev., 1939,
[ii], 55, 799—800; cf. preceding abstract).—Using
photo-neutrons liberated from:—a Be block by the
y-rays of Ra ‘and: slowed down by paraffin wax;
together with & He-filled ionisation chamber and
amplifier' detector, an emission of fast meutrons in
the U fission process was found. = Replacement of the
He chamber with an ionisation chamber lined with
U;0;4 allowed anestimation of ~2 neutrons per
fission to be made. Indications were obtained that
the no. of neutrons due to delayed emission must be
very small (cf. Roberts, A., 1939, I, 235).

N. M. B:

Artificial radioactivity. IV. K. DiEBNER and
E. GrAssMANN (Physikal. Z., 1939, 40, 297—314;
cf. A., 1938, I, 381).—Further results to the end of
1938 are reviewed.

Radioactivity of ®Li. C. KirTer (Physical Rev.,
1939, [ii],: 55; 515—519: cf. Rumbaugh, A., 1937,

I, 5).—The continuous -distribution of «-particles,
which is' not given  correctly by the. Konopinski—
Uhlenbeck theory, observed in the 8-decay of 8Li is
examined theoretically on the Fermi theory of B-decay
and is accounted for by an approx. form of this theory.
The abnormally small val. found for Fermi’s const. g
for: the:p-decay process classes the: processas im-
probable. L N:M! B.

 Internal conversion electrons from 8Br. G.E.
VALLEY and R. L. McCrEARY (Physical Rev., 1939,
[ii], 55, 666; cf. Segre, A., 1939, I, 169).—The
negative electron spectra of 78 80 82Br produced by
proton bombdardment of thin Se films were examined
in the region 13—150 e.kv.; and showed two strong
lines of electrons at 44-4-1 and 33-54-1 e.kv., and a
much weaker line at 21:54-2 e.kv. The 44 .and 33:5
lines belong to 8Br (4-4 hr.), and agree with L and K
conversion in Br of a y-ray of ~45 e.kv.; the 21-5line
belongs either to 8Br (4:4 hr.) or to 82Br (33 hr.) and is
the result, of ‘either L conversion of a 23-e.kv. y-ray
or K conversion of a 34-e.kv. y-ray. N. M. B.

Excited states of nuclei. F. J.  WISNIEWSKI
(Acta Phys. Polon., 1939, 7, 245—252).—y-Rays of
energies 4, 6-9, and 12 Me.v: are observed during the
reactions  jLi 4 1H = 2§He- and. $Li + iH = iHe +
sHe. From theoretical calculations of the: energies
of excited states of nuclei, these rays have been
ascribed to “Li, “‘He, and °Li, respectively. - J. A. K. .

Coincidence investigations of the nuclear
transformation of boron by protons. K. FINK
(Ann. Physik, 1939, [v], 34, 717—739).—Coincidence
measurements indicate that 8Be formed in the process
11B (p, «) ®Be. disintegrates spontaneously into two
a-particles. The results of absorption measurements
on the a-particles formed cannot be interpreted on the
assumption that disintegration is isotropic with
respect to the centre of gravity of the $Be nucleus.
Coincidence measurements for the process !B (p, «)
ao also indicate a non-isotropic disintegration.

F 0 DaSE

Short-range a-particles from 1°F 4 1H. W.B.
McLEAaN, R. A. Becker, W. A. FowLEr, and C. C.
LAURITSEN (Physical Rev., 1939, [ii], 55, 796).—
The y-ray spectrum from the bombardment of ¥F
by protons of energies +750 ky. consists of a single
line at 6-:0-4-0-2 Me.v., and a first resonance at 330 kv.
(cf. Hafstad, A., 1936, 1313). 'The range distribution
curve of particles produced by the bombardment
of CaF, (1K) with 350-kv. protons is consistent with the
assumption that the group consists of «-particles due
to the reaction YK - 1H -5 (20Ne) - 16*(0 - 4He - Q;
16%(Q) > 160 L hyv. The calec. val. of Q = 1:74--0:10
Me.v. so that the excited state of O involved lies 6-2
Me.v. above the ground state, in good agreement
with the observed y-ray energy. N. M. B.

Radioactivity produced in sulphur and phos-
phorus by fast neutrons. J. CicHOCKI and A.
SorTaN (Acta Phys. Polon., 1939, 7, 240—244;
cf. A, 1938, I, 489).—Fast neutrons from Li+ D
induce in S a radioactivity of half-life 2-6 hr. found
chemically to be {iSi formed by #S -+ in = 3iSi +
sHe. The activity is identical with that produced by
the reaction $iP -+ in = 1H - §iSi (half-life 157:14-



1(f)

‘GENERAL, PHYSICAL, ' AND: INORGANIC CHEMISTRY.

295

1:0 min.) + The: half-life: of {{Pi produced by $iP -
on = 2y -+ 3P i8.130:6-L1:5 sec:; and that of
from | S 4 fn = $P + 1H is 14-33-4-0-2 days.
: JoACK.
Excitation functions: of the transformations
HAL (o; ') #1P and B (« ; n) ¥N. A. SzatAy (Z.
Physik, 1939, 112, 29—44).—The transformations
were produced by «-particles of 5-3 Me.v. in an appar-
atus embodying & spherically symmetrical arrange-
ment about an approx. point source of a prep. of Po.
Abs. yields of the transformation products, and
Tesonance energies of the transformations, were
determined and compared. A selection rule for the
branching transformation of the intermediate nucleus,
31P_ ig established. H. C. G.

_ Chemical separation of isomeric #Br atoms.
L. J. Le Roux, €. S:/Lu, and S. SucdEN (Nature,
1939, 143, 517—518).—The addition of a few 9, of
NH,Ph to.an org. bromidebefore irradiation with
slow neutrons gives a large increase in the amount
of radio-Br -which can be extracted subsequently by
H,0¢ ori dil. acid. . The capture-y-rays:disrupt: or
activate the C-Br linking and facilitate the reaction
RBr -+ NH,Ph = NH,RPh* + Br~. ' This reaction
gives a large separation of the 8Brisomerides, and a
curve showing the separation obtained when 59, of
NH,Ph are added to C,H,Br, irradiated with slow
neutrons from RaSO, -+ Be is given. The hydrolysis
of Bu®Br under the conditions described also gives a
marked separation of the isomeric 8Br atoms. These
results confirm the finding of Segré et al. (A., 1939, I,
169) and DeVault and Libby (:bid., 173) that the
isomeride of 8Br with a half-life of 4:5 hr. decays by a
y-ray change to an isomeric 8Br emitting B-rays with
a half-life of 18 min! L. 8.

Wave-length relationship of nuclear photo-
effects : - the radioactive isotopes of selenium.
W. BoreE and W. GENTNER (Z. Physik, 1939, 112,
45—64).—An " electrostatic generator and “canal-ray
tube for operation at 1000 kv. are described. ' Nuclear
photo-effects ‘were ' examined and relative yields
determined for a series of elements using the -
radiation from "B (p; ) **C. Spurious effects arising
from neutrons were eliminated by control experiments.
Nuclear y-absorption spectra are: essentially con-
tinuous and, in general, the absorption increases with
increasing hy. The apparent reaction cross-section
of Cu with y-radiation from "Li (p; y) °Be is 2-3
times < that with y-rays from B (p; y) 2C. Mixture
ratios of the two ®0Br isomerides are 0-9 with the Li
radiation and 2:6 with B radiation. The 4-5-hr.
89Br isomeride is possibly a metastable excited state
of the 18-min. isomeride and its proportion increases
with increase in excitation of the $1Br intermediate
nucleus from which #Br results by neutron emission.
Nuclear photo-effects with Se produce two radio-
active isotopes. Their decay curve corresponds with
the two'known halflife periods of 17 and'57 min:
They result from neutron emission and have masses
75,79, or 81. Snell’s Br (2-4-hr.) isotope cannot arise
from Se activated by either photo-effect or slow
neutrons; itmay be derived from a third Se isotope
of unknown period, produced in very small qugngty.

© New periods of radioactive tin. J. J. Livin-
coop and G.T. SEABORG (Physical Rev., 1939, [ii], 55,
667).—The Sn ppt. prepared: by’ bombardment of Sn
with 5-Me.v. deuterons contains activities of half-lives
9 min., 40 min., 26 hr.; 10 .days, ~70. days (all
negative), and <400 days (sign unknown).  Possible
identifications are discussed; the most probable are
9 min. 1*8n, 70 days 12*Sn.. The previously reported
121Sn (24 hr.) is probably in error, (cf. A.; 1936, 1315).
A: chemical separation for Sn after activation of Cd
with 16-Me.v. He ions gives a ppt. containing activities
70 days (sign unknown), 25 min., 3 hr., and 13:days
(all negative). 5 N. M. B:
Radioactive tellurium': further production
and separation of isomers. ' G./T. SEABORG, J. J.
Livixcoop, and J. 'W. Ke~xNEDY (Physical Rev.,
1939, [ii]; 55,794; cf. AL, 1939, 1,:233).—The' consti-
tuents of three isomeric pairs were separated chemic-
ally by the method of Segre (cf. ibid., 169); in each
case  the short-period - grows. from the' long-period
activity. = Prolonged bombardment of I with fast
neutrons from Li -+ D produces 12"Te (90 days and
10 hr.); these activities are produced with much
eater intensity by deuteron bombardment of Te.
31Te (1-2 days and 25 min.) are produced by deuteron
bombardment of Te, and 1**Te (30:days and 70 min.)
are similarly produced.  Activation of Sb with 8-Me.v.
deuterons or with 4-Me.v. protons gives 1*'Te (120
days). B N. M. B:

Radiations from radioactive substances: 1%8Au,
152y, 10670 64Cy; and *°N. J. R RICHARDSON
(Physical’ Rev., 1939, [ii], 55, 609—614).—The o-
radiation from 1?8Au and. **?Eu was investigated with
a H,-filled cloud-chamber in a magnetic field. . 1?8Au
(2:7 days) shows three lines with energies 70, 280, and
440 kv., and relative intensities 0:15, 1:0, and 1:2.
The g-spectrum has an inspection upper linit of 0-83
Me.v., and the distribution shows that: the 440-kv.
y-radiation is internally converted with a coeff. of 0:1;
thus the 70-kv. radiation is probably entirely K radia-
tion  emitted after internal conversion.. The 1%2Eu
y-distribution shows three main groups of 40 kv., 0-3
and 0-9 Me.v. The 40-kv. radiation is ascribed to the
K radiation of Sm emitted as a consequence of the
orbital electron capture process in 1%2Eu. 2%Ag (8
days) shows evidence for the K-electron capture
process, the electron spectrim consisting probably of
secondary electrons from the y-radiation following the
capture process. Comparison of the distribution of
electrons ejected from a Pb radiator and from #4Cu by
a thin source of 13N indicates the presence of a 280-kv.
y-ray from ¥N with the relative probability of ~0-4
quantum per positron. NV B

Energy distribution of the products of irradi-
ation of uranium with neutrons. G. vON DROSTE
(Naturwiss., 1939, 27, 198).—Four, instead of the two
expected, groups of particles have been found as
products of the irradiation of U with neutrons, the
investigation being carried out by a. thyratron and
confirmed by an oscillograph method. The approx.
max. energies of the groups are 33, 56, 71, an“cxl 9? l\gf.v.

Products of irradiation of uranium with
neutrons. I.Noppack (Naturwiss., 1939, 27, 212—
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213).—The possibility  of  the disintegration of a
nucleus into two nuclei lower in the periodic table was
mentioned by the author in 1934. A.J. M.

Transmutations of wuranium and thorium
nuclei by neutrons. 'E. BrerscHErR and L.’ G.
Coox (Nature, 1939, 143, 559—560).—Layers of U
and Th oxides have been bombarded by a mixture of
fast and slow neutrons from Li -+ D, and the active
substances deposited on' glass plates ~1 mm. away
have been investigated. = With U, half-lives of 86 min.
have been assigned to Ba, of 4 hr. and 40 hr. to La, and
of 16 min., 75 min., and 72—76 hr. to elements of the
“trans-U” type. The 16-min. and 72—76-hr.
activities are due to recoiling fragments of the bursting
U nucleus; they are not * trans-U >’ elements from U
by a chain of B-processes. With Th, the recoil
activities on the plates show many periods, some of
which have been classified into groups according to
their chemical behaviour. L. S.T.

Droplet fission of uranium and thorium nuclei.
M. A. Tuve (Science, 1939, 89, 202—203).—The detec-
tion of the high-energy recoil particles demanded by
the hypothesis of droplet fission of the U nucleus (A.,
1939, 1, 233) is described. The yields from Th and U
exposed to Li 4 D neutrons at 10? kv. are similar in
magnitude. No effect was observed from Bi, Pb, TI,
Hg, Au, Pt, W, Sn, or Ag. The U fissions appear to be
produced by different processes for fast and slow
neutrons, the fast-neutron process requiring >0-5
Me.v. but <2:5 Me.v. for effective operation. For Th,
only the fast-neutron process is effective; it requires
between 0-5 and 2:5 Me:v. : P To50S A

' Dissymmetry of the rupture of uranium. G.
BEck and P. Havas (Compt. rend., 1939, 208, 1084—
1086).—A general explanation of the rupture of U by
neutrons into two non-identical nuclei is advanced.
Beyond the range of nuclear radiations the only forces
acting on the nuclei are coulombic forces. The
probability of rupture becomes considerable only when
the kinetic energy at this distance is positive.  From
this viewpoint nuclei with Z = 37 to 55 may be
produced by the rupture. The ratio of %,, the period
of rupture produced by neutrons, to ,, the period of
spontaneous disintegration of *3U, gives the increased
probability of rupture. W. R.A.

Further products of uranium cleavage. P.
ABELSON (Physical Rev., 1939, [ii], 55, 670).—Dis-
integration products of U have been found as follows :
Sb (<15 min.) > Te (72 hr.) > I (2:5 hr.) and 1311
(8 days). Te (40 min.) > I (54 min.). Te (1 hr.) >
I(22hr.). Sb (4:6 hr.) - 1*»T¢ (70 min.). Sb (5 min.)
and Sb (40 min.). Separations and identifications are
described and discussed. N. M. B.

_ Production of neutrons by cosmic rays. G.
Coccont and V. TongIorcr (Naturwiss., 1939, 27,
211).—The experiments of Froman et al. (A., 1939, I,
55) have been repeated, but the occurrence of neutrons
to the extent of 309, of the hard component of cosmic
rays could not be confirmed. If the effect is real it is
< this. AT M

Variation of [cosmic-ray] shower intensity
and mesotron disintegration over a period. J.
BarNéTHY and M. Forr6 (Z. Physik; 1939, 112;

208—214).—Observations of ' shower intensity to-
gether with barometer, temp., and magnetic effects
during one year are examined. Differences between
barometer and temp. effects on the vertical and
shower intensities are explained on the basis of
mesotron: decomp. H. C. G.

Are there multiple charged primary particles
in cosmic radiation? M. S. VALLARTA (Physical
Rev., 1939, [ii], 55, 583).—The explanation of the
latitude effect for large cosmic-ray bursts as reported
by Jesse (cf. A., 1939, I, 236) gives rise to the possibility
that the primary particles responsible for the effect
may carry a multiple of the electron charge and have
large mass. Other explanations are briefly discussed.

e N. M. B.

.- Hard - component of cosmic radiation. A.

Bramrey (Physical Rev., 1937, [ii], 52, 248).—The

abnormally low radiation losses of the penetrating

particle responsible for this component are discussed.
» ' TS el

Frequency of cosmic-ray showers produced
in different metals. J. C. STeArNs and D. K.
Froman (Physical Rev.;: 1937, [ii], 52, 254—255).—
The frequency of shower production in Pb, Sn, Cu, Fe,
Zn, and Al has been determined. The no. of showers
per atom is approx. o (at. no.)? ST

Effects of time and meteorological factors on
the intensities of cosmic-ray primaries and
showers. D. K. Fromax and J. C. STEARNS
(Physical Rev., 1937, [ii], .52, 255).—The hourly
counting rate of a set of triple-coincidence Geiger—
Miiller counters has been observed for ~3000 hr. in
counting ~190,000 showers from Pb, and for ~1500
hr. in counting ~160,000 vertical primary rays. An
equation connecting counting rate with local time,
atm. pressure, temp., humidity, and the earth’s
magnetic field is given. 155 Sk

Asymptotic orbits of primary cosmic rays.
A. BaXos, jun. (Physical Rev.; 1939, [ii], 55, 621—
623).—A comparison of results with those of Lemaitre
(cf. A., 1936, 774). N. M. B.

Penumbra at geomagnetic latitude 20° and the
energy spectrum of primary cosmic radiation.
R A. Hur~NeEr (Physical Rev., 1939, [ii], 55, 614—
620).—The method previously described (cf. A., 1939,
I, 175) for obtaining the penumbra is applied to
various' energies. Variation of the penumbra with
energy and the relation of intensity to energy distribu-
tion are examined. N. M. B.

Shallow tracks [produced] by cosmic rays.
A. SepaNoOV (Compt. rend. Acad. Sci. U.R.S.S., 22,
163—165).—At. disintegrations produced by cosmic
rays have been studied by the photographic technique
previously employed (A, 1939, I, 236). - By measuring
the lengths of the proton tracks and the curvature
of the mesotron tracks the momenta of the various
particles have been determined and the conservation
of momentum established for a no. of collisions. = Itis
suggested that in addition to Bohr’s liquid drop
theory of nuclear disintegration other processes play

a part in the interaction of cosmic rays and matter.
MoHE G
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Stopping power of hydrogen at very low
energies. F.T. RoGERs, jun. (Physical Rev., 1939,
[ii], 55, 588).—From a cloud-chamber experiment on
the binding energy of the deuteron (cf. A., 1939, I,
176) the calc. val. for the stopping power of H, for
protons of energies <0-22 Me.v. is ~0:35 (air = 1).

N. M. B.

Ionising radiation emitted by ordinary metals.
J. A. REBoUL (Ann. Physique, 1939, [xi], 11, 353—
458).—The ionisation of a gas in a closed vessel is
not due to a sp. radioactivity of the metal of the walls
of the vessel, but is due partly to cosmic rays, and
partly to a characteristic radiation of the metal,
comprising one or two bands, emitted under the in-
fluence of cosmic rays. The radiation emitted by com-
mon metals has been investigated, and shown to con-
sist of waves of A comparable with that of soft X-rays,
and possibly of positive and negative particles emitted
from the surface with low velocities. The effect of
the radiation on the photographic plate has also been
investigated. The assumption that the effect is due
to the formation of H,0, at a metallic surface in
contact with damp air does not explain all the facts,
particularly the effects observed in atm. of H,, N,,
and CO, and in vac. The formation of H,0, may,
however, play a subsidiary part in certain cases, and
H,0, may be produced by the radiation itself.

A.J. M.

Scattering of radiation by the magnetic elec-
tron. W. Franz (Ann. Physik, 1938, [v], 33, 689—
707).—Mathematical. The formula of Klein and
Nishina (cf. A., 1929, 373) is generalised to include
scattering by electrons of any spin before or after the
scattering process. For magnetised Fe the influence
of the direction of magnetisation on the intensity of
twice scattered X- or y-rays should be detectable
by experiment. ORDES:

Physical possibilities of stellar evolution. G.
Gamow (Physical Rev., 1939, [ii], 55, 718—725).—
The evolution of gaseous bodies, caused by physical
processes in their interior and serving as energy
sources, - is considered with reference to observed
states of stars. N. M. B.

(A) ERegion of the ionosphere, (B) during the
total solar eclipse of 1 Oct., 1940. E. O. Hur-
BURT (Physical Rev., 1939, [ii], 55, 639—645, 646—
647).—(A) Observations for the years 1930—1938
of the diurnal variation of the max.-with-height val.
of the equiv. electron density agree closely with the
theory that, in daylight, the ionisation is caused by
solar radiation absorbed exponentially in a relatively
quiet terrestrial atm.

(B8) Data for a suggested exact test of the theory
are examined. N. M. B.

Advances in nuclear physics as a result of
progress in apparatus and methods. J. Mat-
TAUCH (Naturwiss., 1939, 27, 185—195, 201—205).—
A review dealing with the development of the know-
ledge of the structure of the nucleus with particular
reference to the apparatus employed. A.J. M.

‘Deviation of light atomic nuclei from the
Hartree oscillator model. S. WATANABE (Z.

Physik, 1939, 112, 159—198).—Various  deviations
and their causes are examined mathematically.
H. C.G.
Conception of surface tension in nuclear
physics. J. Soromon (Compt. rend., 1939, 208,
896-—898).—Theoretical. - J. W.S.

Atomic nuclei. G. P. HARNWELL (J. Franklin
Inst., 1939, 227, 443—459).—A review. A. J. M.

Structure of nuclei. F. J. WISNIEWSKI (Acta
Phys. Polon., 1939, 7, 207—213).—Theoretical calcul-
ations of mass defects of H, He, Li, and Be nuclei.

J. AL K.

Binding energy of the ®N nucleus. B. Rabp-
ZINSKI (Acta Phys. Polon., 1939, 7, 231—239).—
Theoretical. The calc. binding energy is within 3:5%,
of the experimental val. J. A. K.

Analysis of nuclear binding energies. W. H.
Barkas (Physical Rev., 1939, [ii], 55, 691—698).—
An analysis of the fine structure of the mass defect
curve with special reference to the nuclear symmetry
character leads to satisfactory empirical curves for
functions in Wigner’s theory (cf. A., 1937, I, 440).
Deductions on nuclear shells and binding energies of
known and unknown unstable nuclei are made, and
computed and observed vals. of ~150 at. masses are
tabulated. N. M. B.

Binding energies of light nuclei. W. A. Tyg-
RELL, jun., K. G. CArrorn, and H. MARGENAU
(Physical Rev., 1939, [ii], 55; 790).—On the basis
of a method of calculation previously given (cf. A.,
1939,.1, 6) upper bounds to the second-order perturb-
ation energy for ®He, ®He, SLi, and 7Li are obtained
and divergences from Hartree approximation results
are discussed. N. M. B.

Mass of the mesotron and of other elementary
particles. ‘A. Proca and S. GoupsmiT (Compt.
rend., 1939, 208, 884—887).—The relationship between
the observed mass of a particle at rest and its material
mass, spin, and charge distinguishes between ele-
mentary particles with and without material mass.
Application of the relation indicates that the mass of
the mesotron is ~100 times that of the electron.

; A AN

Electric quadrupole moment of the deuteron.
R. F. Curisty and S. Kusara (Physical Rev., 1939,
[ii], 55, 665).—Mathematical. The val. assumed by
Kellogg (cf. A., 1939, I, 176) is corr. on the basis of
theoretical spin—orbit interaction considerations.

N. M. B.

Molecular beam resonance method for
measuring nuclear magnetic moments. Mag-
netic moments of SLi, iLi, and F. I. I. Ragg,
S. MizLyaAx, P. KuscH, and J. R. ZAcHARIAS (Physical
Rev., 1939, [ii], 55, 526—535; cf. A., 1938, I, 172,
293).—A detailed account of a new method previously
reported.  Vals. found for 7Li, °Li, and ’F are 3-250,
0-820, and 2-622 nuclear magnetons, respectively.

- SENzEMerB:

Determination of the signs of nuclear mag-
netic moments by the molecular beam method
of magnetic resonance. S. MmLmaN (Physical
Rev., 1939, [ii], 55, 628—630; cf. preceding abstract).—
Tt is shown that the method determines the sign of a
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nuclear, moment even ‘though an 'oscillating per-
turbing | field is substituted for the rotating  field
required by theory. The sign is obtained from an
agymmetry: in the resonance curve introduced by the
end effects of the oscillating field. . The signs for $Li;
“Li, and °F were found to be positive, in agreement
with known results. N M B,

Nuclear magnetic moment:of beryllium. P.
Kuson, S. MitLMAN, and I. I.. RABI (Physical Rev.,
1939, [ii], 55, 666—667).—From  experiments on
NaF,Bel, and KF,BeF,, using the mol. beam magnetic
resonance method, the val. of g, the ratio of the
magnetic moment to.the angular momentum of a
nucleus, is 0-783-£0:003 for {Be, referred to that of
“Li (g = 2-167). The sign of the moment is found to
be negative (cf. preceding abstract). In the absence
of any reliable val. for the spin no definite val. can be
ascribed to the moment of ‘the nucleus, and possible
vals. “are’ discussed. The most probable spin is
3/2, giving —1-175 nuclear magnetons for the moment.

: & NieM Bt

Magnetic moment in ferromagnetic alloys.
I. Activation and the elementary moment. R.
ForrER (J. Phys. Radium, 1939, [vii], 10, 181—187).
—A detailed: account of work’ already noted (cf. A.,
19390670 131 fen s ) W R.A.

Self-consistent field for doubly ionised chrom-
ium. ‘R. L. MooxEy (Physical Rev.; 1939; [ii],:55,
557—560).—Full' calc. 'data: for Cr mx in:the. con-
figuration (3p)%(3d)* are tabulated. NLM: B:

Spectroscopic and free electron values of e/m.
J. A. BEARDEN (Physical Rev., 1939, [ii], 55, 584).—
Contrary to the classification of Birge (cf: A.;'1939, T,
56), the X-ray refraction measurement (cf. bid., 6) is
in reality a free electron result, and a consequent
regrouping of:the two sets of vals. reveals the original
discrepancy of results as obtained by the two methods.
The-average val. recommended for calculations, with
probable error sufficient to include both sets of results,
i8 (1:7691-4-0-0008) x 107 abs. em.u. N. M. B.

Binary method for the determination of the
constants of radiation. B. ALEXANDROV and ‘A.
CoURTENER (Tech. Phys." U.S.S.R., 1938, 5, 437—
446).—All previous methods for the determination of
radiation consts. have involved knowledge of the temp.
of the surface of the radiating body. ' In a new method
proposed, two receivers at different temp. are directed
towards the same object. By solving the equations
for the exchange of radiant energy between each
receiver and the radiator the temp. of the latter can
be eliminated. ; TR (5

The electron in the radiation field. 0. SCHER-
ZER_ (Ann, Physik, 1939, [v], 34, 585—602).—
Mathematical. ; Oa DS

Temperature . equilibrium and ' temperature
measurement in flames. H. WoLFHARD (Z.
Physik, 1939, 112, 107—128).—Mol. conditions in
hydrocarbon flames were investigated by spectro-
graphic. emission and absorption 'methods. The
rotation of C, molsin a welding flame shows a Maxwell
distribution and indicates a max. temp. of 5180° K.
OH absorption bands are very strong and may be used
to determine flame temp. Perturbation of the OH

mol. in flames and excitation states of:the C, mol.‘are
discussed. Th B HeCsGin

NH bands in the night sky spectrum. .J.
Karraxn (Physical Rev., 1939, [ii], 55, 583).—The
A 3360 band in the afterglow spectrum of Nj is identi-
fied as due to NH. It is proposed to identify the
23374 and 23361 bands in the night sky spectrum as
the two @ branches of the (0, 0) and (1, 1) bands of
NH at A 3360 and 2 3370. ' There is evidence of direct
combination of at. N and H in the high-pressure after-
glow, and of the existence of at. N in the upperﬁtn};{

Band spectrum attributed to NBr. A. Erriorr
(Proc. Roy. Soc., 1939, A, 169, 469—475).—The spec-
trum of the afterglow of N containing Br vapour was
photographed in’ the range 6500 to 5400 A. 'The
vibrational structure of the observed band system is
analysed and it is concluded that the bands are
emitted by the mol. NBr. G P

Possible presence of cyanogen bands in spectra
of red aurora of type B. R. BeErNARD (Compt.
rend., 1939, 208, 1165—1167; cf. A., 1939, I, 229).—
The spectrum. of a mixture of N, and (), produced by
electronic bombardment, contains bands due to CN
superimposed on, those of N,. = This spectrum is very
similar to auroral spectra of type B and it is concluded
that it is the presence of CN mols. in the atm. which
gives rise to this type of auroral spectrum. : ..

& ' T W= R. A.
- New ultra-violet band system of silver iodide.
N. Murrororis (Physical Rev., 1939, [ii], 55, 636—
638; cf. Brice, A., 1931, 1211 ; Mulliken, A., 1937, I,
223).—A new system in the region 2100—2500 A. was
photographed in absorption at 700—900°. = At higher
temp. the system is overlapped by strong continuous
absorption advancing from shorter 2. The bands
degrade to the red and form sequences; the most
intense bands are rmear 2230:A: . An additional new
system at 2150 a. was found, and expressions for band
heads of the two systems are given. iN: M. B.

Spectra produced by electric discharges in
carbon monoxide. ‘A. CiccoNr (Nuovo Cim:; 1938,
15, 532—540).—The conditions under® which the

gstrom, Swan, and high-pressure bands (cf. A., 1929,
964) appear in' the spectrum of a discharge tube
containing pure CO are described. With a very pure
gas the high-pressure bands can be obtained alone.
They are probably due to the CO mol. . O.J. W.

Absorption spectra of carbon dioxide and
carbon oxysulphide in'the vacuum ultra-violet.
W.. C. Price and:D. M. Smpsox: (Proc. Roy. Soc.,
1939, A, 169, 501—512).—In the case of CO, the
electronic series converging to the lowest 2IIg:state of
CO,* have been identified and the ionisation potential
is found to be 13-73 v. Certain weaker bands not of
the Rydberg type were observed. The spectrum of
COS is intermediate between those of CO, and CS;, the
differences being attributable to the lack: of symmetry
of the mol. GDr P

Coupling of vibrations with electronic levels
in rare-earth compounds. J.P. Howe and W. S.
HerBERT (J. Chem. Physics, 1939, 7,277—278).—The
absorption spectra of the solid anhyd. and hydrated
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acetylacetonates of Pr and Nd have been observed in
the near infra-red and 'visible at:78%, 120°,:193°, and
298% K. ' Plates taken at'120° k. showed progressions
of weak diffuse bands separated by approx: const:
intervals of 82 ecm.~1 (Pr) and 103 cm:~*(Nd) which are
interpreted as vibrational 'w.  Application ' of the
Franck—Condon principle explains the intensity of the
bands. Wi R. A5y

Absorptmn band of formaldoxime at 9572 A.
L. R. ZuvmwALT and R. M. BADGER (J. Chem. Physics,
1939, 7, 235—237) —CH,.N-OH in the vapour state at
100° is monomeric and gives a single O-H band at
9572 A. (10,444-1 cm.-!) with a structure seemingly
that of a symmetrical rotator and a P-R branch
separation of 31:0 cm.~* J vals. have been assigned
to the lines and the probable vals. of two nearly-equal
moments of inertia have been computed. The struc-
ture of CH,:N-OH is: discussed and, from the' data
available, it is: concluded' that ‘it is most probably
planar. W: R.A.

Uric acid and cyanuric acid. The carbamyl
group.—See A., 1939; II, 286.

Absorptlon of ultra-violet light by some
organic ' substances. XLVIII. J. CHOLEWINSKI
and T MAROHLEWSKI. ' XLIX. [Sorbose.] L.
Some azines. W. BEDNARCzYK and ‘L. MARCH-
LEWSKI ' (Bull. Acad. Polonaise, 1938, 'A,'519——523,
524—528, 529—540).—XLVIII." Data for indigotin in
CHCI, and for indirubin in' EtOH and in CHCI, are
recoxded

XLIX. Sorbose has an absorption max. at 2780
2800 A. similar to that of fructose (A., 1938, I, 59).
Glucosone has also been examined.

L. On heating a solution of ‘alloxazine (I) with an
equiv. amount of 0-CH,(NH,),,2HCl and a large ex-
cess of NaOAcaurezde (IX), m.p. 238—239°, is formed.
Neutral and acid solutions of & ) give almost identical
spectra. and presumably (I) has the same (probably
heterocyclic) structure in both media. = Absorption
curves are also given for (II) in neutral and in alkaline
solutions, (I) in alkaline  solution, indophenazine in
EtOH, and o- ammophenylhydroxryqumoxalme in
EtOH. W. R. Av

Influence of temperature on ultra-violet ab-
sorption of benzene. M. AuBeErT and T. D.
GHEORGHIU (Ann. Off. nat. Combust. liq., 1938, 13,
473—499).—Absorption (Pectra, from 2380 to 2680 4.
obtained at 23°, 120°, 200°, 300°, and 400° confirm the
work of Henri and Cartwrlght (A 1935, 805). The
mechanism of predissociation is discussed. e i

Absorptmn spectra and constitution of benzene
derivatives. V. 3-Hydroxy- and 3:5-dihydr-
oxy-benzaldehyde. N. A. VavryascEko and M. M.
SCHTSCHERBAK (J. Gen. Chem. Russ., 1938, 8, 1399—
1427) —The absorption spectra of m-OH:C;H,-CHO
and 3 : 5-(OH),C,H;*CHO in EtOH, EtOH—NaOEt
and EtOH-HCI are compared with those of PhCHO,
PhOH, and m-CzH,(OH),. The results agree with
those e\pected on ! the basis of the theory of quantum
resonance. R

Analysis of the near ultra-violet electronic
iransition of benzene. H. SPONER, G. NORDHEIM,

A. L. SkuAR, and E. TELLER (J. Chem. Physics; 1939,
7,207—220).—Using data from' various sources the
absorption spectrum  of ‘gaseous CyHy from 2200 to
2800 . has been analysed. The vibrational structure
agrees with selection rules for a forbidden transition
(*4,, > 1B,,) rendered possible’ when F,* wvibrations
dlstort the mol. 'This view is subsbantlated by com-
parison with the absorption spectra of solid CyHj, of
C¢Dg, and with the ﬁuorescence speotm of CgH, and
W !

0%

Spectrographic study of the action of alkalis
on resorcinol. I—IIT.—See A., 1939, ITI, 259.

Structure and absorption spectra of hydroxy-
triphenylmethane dyes.  Isomeric forms: of
hydroxyfuchsones.—See A., 1939, 1T, 260.; -

Effect of temperature and coupling on the
intensity of infra-red harmonics. F. MaAToSSI
(Physikal. Z., 1939, 40, 323—331).—Deviations from
the normal behaviour of the intensity of infra-red
harmonics in the spectra of silicates are ascribed to the
effect of coupling with neighbouring oscillators. The
dispersion theory of anharmonic linear coupled
oscillators taking damping into account is developed.
It is shown that coupling should exert a marked effect
on the intensities' of harmonics, the effect being
dependent on the degree of couplmrr An anomalous
decrease in intensity of the first harmonic should
occur where the oscillators have common atoms, as in
the silicates. The two components of the first har-
monic produced by coupling have different intensities.
The absorption coeff. k& usually increases with temp.
in the neighbourhood of the first harmonic. ‘At a
frequency near tho absorption max. k is independent
of .temp. From the displacement of the max. of &k
with: temp. the const. of the anharmonic binding is
calc. | This is confirmed by experiments with BaO.

: A.Jo ML

Perpendicular  vibrations of the ammonia
molecule. E.F. BARKER (Physical Rev., 1939, [ii],
55, 6567—662).—Absorption patterns of the 2, 3, and
6 p.. bands are examined. The vibration frequency vy
is identified by means of the combination bands v,+v,
at 2-2 and 4 u., and the numerical val. of v, is fixed at
3415 cm.-L The fundamental band is recognised’ in
the weak complex background of the absorption at
3 p.. The second perpendicular fundamental band: at
6 u. is partly resolved; the indicated val. of v, is
1628 cm.-1 The para,llel component, of 2v, is found at
3220 cm. !, and two pairs of parallel combination
bands v, + v; at 4270 and 4303 cm.-! and 2y, + v, at
4177 and 4217 cm.~! N. M. B.

Infra-red and Raman spectra of polyatomic
molecules: = 'VI. ‘Triborine triamine. B. L.
CRAWFORD, jun., and J. T. EpsarL (J. Chem. Physics,
1939, 7, 223—-232).—Liquid B;NH, (0-3 c.c. used)
exhibits 14 Raman displacements, o% which four are
polarised. The infra-red spectrum (2:5—24-5 y.) of
the vapour consists of 19 bands. = The mol. symmetry
Dy, has been assigned and the mol. should therefore
have 20 distinct internal vibrations (10 doubly
degenerate), ‘of which 14 are planar and 6 involve
vibrations perpendicular to the plane. 'Of the 20, 14
should be Raman-active, 10 infra-red-active (7 com-
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mon with Raman' active); and 3 inactive in both
spectra. BN His iso-electronic with C¢Hy; similar-
ities ‘between the symmetry classes of their normal
vibrations are illustrated. A normal co-ordinate
treatment has been carried out to determine the force
consts.; to assist in the assignment of fundamentals,
and to permit: calculation of the three inactive w.
Ascertained wv are assigned and compared with those
of CgHg. From the comparison the assignment of
the frequencies of C;H, made by Lord and Andrews
(A., 1939, I, 175) is preferred to that made earlier (A.,
1936, 1322). A Raman displacement of 938 cm.*
has high-frequency satellites attributable to mols.
containing 1°B; the magnitude of isotopic shifts has
been calc. From the assignments made, thermo-
dynamic properties of B4N,H ¢ from 298:1° to 1000° k.
have been calc. and, combined with v.p. data, yield
Saos (1) = 51:0, Sie (1) = 534 (b.p., 326° K.), [(£° —
L) [T]ygq (1) = —62-5 g.-cal./mol. /degree.
W. R. A.

New Coriolis perturbation in the methane
spectrum. III. Intensities and optical spec-
trum. W. H. J. Cuips and H. A. JArN (Proc.
Roy. Soc., 1939, A, 169, 451—463; cf. A., 1939, I,
119).—The explanation of the fine structure of the
infra-red absorption band of CH, at 1306 cm.-%, in
terms of a tetrahedral mol., is completed. The theo-
retical spectrum agrees well with observation. The
structural complexity of the overtone band at 9047
cm.1 is explained. GoDEb:

Vibrational assignments in ethane. E. F.
BARKER (J. Chem. Physics, 1939, 7, 277).—For H bond
deformation frequencies an assignment alternative to
that given by Crawford et al. (A., 1939, I, 8) is
proposed. W.R. A,

Inira-red absorption spectra and approximate
force constants of propene and allene. L. G.
BoxNER and R. HorstaADTER (Physical Rev., 1937,
[ii], 52, 249).—Under pressure conditions ranging
from 35—700 mm. gaseous C4H, shows bands at
6211, 4386, 3021, 2309, 2008, 1815, 1634, 1435, 1183,
984, and 906 cm.-1, and allene at 6289, 4525, 3086,
2392, 1961, 1678, 1381, 1143, 1033, and 840 cm."!
Approx. force consts. cale. for C:C are 10:0 and 9-54 X
10 dynes per cm. from C;H and allene, respectively.
For propene, the C:C force const. is 3:8 X 105 dynes
per cm. LS T

Inira-red and Raman spectra of molecules.
A. CicconE (Nuovo Cim., 1938, 15, 482—521).—
A comprehensive review of the theory of infra-red
and Raman spectra and of their application in
investigating the structure of di- and poly-at. mols.

BO=JEWh

Infra-red abscrption spectra of high mol. wt.
hydrocarbons and of some heterocyclic com-
pounds. P. LAMBERT and J. LrcoMTE (Compt.
rend., 1939, 208, 1148—1150).—The infra-red absorp-
tion spectra (5256—1400 em. ) of two groups of related
compounds, obtained in CS; solution, in thin solid
layers, or in powder form, have been compared :
(@) indene (I), indole, coumarone, thionaphthen (II),
and hydrindene; (b) anthracene (III), 2-methyl-
anthracene (IV), 2:3-benzanthracene (V), acridine
(VI), xanthine (VII), and thiodiphenylamine (VIII).

The majority of the bands do not undergo displace-
ment on passing from (I)'to (IT); a notable exception
is the strong 714 cm.=* band of (I)'which is displaced
to 562 em.~t  Owing to the presence of polymerisation
products (II) shows many more bands than the others.
For all the mols. in (@) the infra-red max. correspond
generally with weak Raman displacements and vice
versa. (III) and (V) have D,, symmetry; this
explains the correspondence of the lines observed in
their spectra. (IV), however, which has a plane of
symmetry, also exhibits this correspondence. (VI),
(VII), and (VIII) have symmetry C,, and their
absorption spectra therefore show max. -corre-
sponding with this symmetry as well as those of (ITI)
to which they are chemically related. W. R. A.

Absorption spectra of fats in the infra-red
region. V. G. VAFIADI (J. Gen. Chem. Russ., 1938,
8, 1447—1453).—A no. of fats (natural and hardened)
were studied, for Ax 1—9 p. The results suggest
that the no. of OH groups falls during polymerisation,
but rises during oxidation. Rl

Fine structure of residual rays. M. BLACKMAN
(Z. Physik, 1939, 112, 256; cf. A., 1934, 3).—A
correction. - GG
. Raman effect in relation to crystal structure.
S. BracavaNTAM and T. VENKATARAYUDU (Proc.
Indian Acad. Sci., 1939, 9, A, 224—258).—A theory
of normal oscillations of crystal lattices is developed
and appropriate selection rules for Raman and infra-
red spectra are given. The theory is applied to
typical cubic (diamond, rock-salt) and trigonal
crystals (calcite, NaNO,, corundum) and, for com-
parison, aragonite and KNO,. In crystals of low
symmetry (e.g., gypsum and anhydrite) splitting of
degenerate modes occurs. = Comparison of the Raman
spectra of free mols. and the corresponding crystals
of Hg,Cl, is made. The directional excitation of
Raman effect in calcite and NaNO, is discussed. The
low-frequency ‘‘ wings '’ observed with solid org.
substances are lattice oscillations, either trans-
lational or rotational, and can be explained without
postulating any special mechanism. W. R. A.

Raman effect and the potential function of the
ethylene molecule. M. pr HempriNnNe and C.
MANNEBACK (Proc. Indian Acad. Seci., 1939, 9, A,
286—302).—A review of existing theories and ex-
perimental data, and an extension in which account
is taken of interaction terms in the potential function
and of anharmonicity. The spectra of the various
isotopic analogues are discussed. W. R. A.

Measurements of intensity of some Raman
lines. M. KowALeEwskI (Acta Phys. Polon., 1939,
7, 279—284).—The relative intensities of Raman
lines from CS,, CCl,, CHCl,, CH,Cl,, and C,Cl, have
been measured by a microphotometer method.
There is no simple relation between the intensity and
the nature of the vibrations concerned; some of the
results are not in agreement with those predicted from
empirical rules: Ji AL K.

Raman effect in difluorochloromethane. G.
GrockLER and J. H. BacamManN (Physical Rev.,
1939, [ii], 55, 669).—Data for 13 Raman shifts at
—55° are reported. : N. M. B.
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Raman effect of fluorotrichloromethane. G.
GrLookLER and G. R. LEADER (J. Chem. Physics,
1939, 7, 278—279).—At ~0° CFCl,, when excited by
eight concentric - Ne-Hg lamps, exhibits Raman
displacements of 243-7, 349-5, 397-5, 535-3, 833:2.
and 1067-2 cm.1 W. R. A.

[Raman] spectra of p-tetralone and p-indan-
one. D.BiQuarDp (Compt. rend., 1939, 208, 1096—
1098 ; cf. A., 1938, I, 435).—The Raman line character-
istic of C:O is feebler than in the «-isomerides, due to
the CH, which separates the aromatic ring from CO.
The absorption spectra are found nearer the ultra-
violet in the B- than in the «-compounds.

: J. L. D.

Raman effect of certain cyclanones. M. Gob-
cHOT and (MrLe.) G. CauQuir (Compt. rend., 1939,
208, 1065—1067)—The Raman spectra of cyclo-
heptanone, 4-methyl- and 2-ethyl-cycloheptanones,
cyclooctanone and methylcyclooctanone, acetylcyclo-
hexane, and 5-acetyldimethylcyclohexanes are re-
corded and discussed. W. R. A.

Luminescence of water when subjected to
ultrasonic vibrations. I. G. Pororzkr (J. Gen.
Chem. Russ.; 1938, 8, 1691—1695).—Exposure to
ultrasonic vibrations of H,O saturated at 1 atm. with
air, N,, or O,, but not with H, or CO,; or at pressures
of 10 or 1140 mm., caused luminescence, of which
about half ‘was in the ultra-violet region. In the
case of air, the H,0 contained finally HNO, 0-166,
HNO, 0-159, and H,0, 0-151 mg.-9%,. R. T4

Influence of an electric field on the shape of
emission bands in electro-photo-luminescence.
G. DESTRIAU and LoupETTE (Compt. rend., 1939, 208,
891—893).—The intensity (/) of the photo-lumines-
cence excited by an electric field is related to the
effective applied sinusoidal potential (V) by I=Ae-5/7.
The coeff. A4 is const. but ‘B varies with A. For
ZnS-Mn and ZnS-CdS phosphors emission becomes
stronger at short X, the corresponding bands be-
coming deformed and displaced towards shorter 2,
whilst for ZnS-Cu phosphors the reverse holds.

J. W. S.

Spectral variation of the photosensitivity of
visual purple. E. E. ScHNEIDER, C. F. GOODEVE,
and R. J. LyracoE (Proc. Roy. Soc., 1939, A, 170,
102—112).—The . bleaching of visual purple was
studied in the range 4200—5600 A. It is concluded
that the quantum efficiency, i.e., the no. of chromo-
phoric groupings decomposed per quantum absorbed,
18 approx. unity.  The bearing of the results on the
relation between visual purple and scotopic vision is
discussed. GHD Py

Fluorescence of compounds. containing man-
ganese. J. T. RANDALL (Proc. Roy. Soc., 1939,
A, 170, 272—293).—A large no. of compounds has
been investigated at temp. between 90° and 20° x.
The fluorescence spectrum was recorded by a quartz
spectrograph, both ultra-violet light and cathode rays
being used to excite fluorescence. In the pure Mn
halides the red fluorescence is a property of all Mn
atoms in the crystals. Four classes of solids con-
taining Mn as impurity are recognised. G=DPs

- Luminescence and absorption of ZnS-MnS

mixed crystals. F. A. Krocer (Physica, 1939, 6,

369—379).—Measurements of absorption and emission
of ZnS crystals containing 0:1—509, MnS, illuminated
in the visible and near ultra-violet, have been made
at room temp., —180°%, and —253°. An absorption
band system practically identical with that of pink
MnS is found at all' compositions, together with two
band systems identical with those of pure ZnS.
Illumination in the latter regions gives both phos-
phorescence and fluorescence, in the former only
fluorescence.  All emission observed is in two bands,
with maxima 5850 and ~6200 A., ascribed to two
electronic transitions in Mn**. The effects of temp.
and activator concn. on emission intensity are
recorded. L. J.J.

Chemiluminescence of organic compounds.
H. H. Harr (J. Proc. Austral. Chem. Inst., 1939, 6,
88—101).—A lecture.

Chemiluminescence of dimethyldiacridylium
nitrate. B. TamamvusHr and H. Axivama (Trans.
Faraday Soc., 1939, 35, 491—494).—The lumin-
escence of dimethyldiacridylium nitrate (I) in alkaline
solution increases rapidly with rise of temp., but is
extinguished in absence of O,. The luminescence is
connected with a reduction reaction, since it appears
strongly on addition of a reducing agent, provided
that the solution has first undergone oxidation. The
fact that OsO, and PbO, intensify the luminescence
occurring when (I) is oxidised by H,0, is attributed
to reaction with H,0, and consequent rise of temp.
It is suggested that at higher temp. a free radical is
formed and undergoes oxidation by mol. O, to an
unstable peroxide. . The reduction of this peroxide to
(I) by H,0, or other reducing agent is attended by the
luminescence. J. W. 8.

Phosphorescence, self-extinction, and sensi-
tising action of organic substances. H.KAUTSKY
and H. MErRKEL (Naturwiss., 1939, 27, 195—196).—
Org. substances capable of fluorescence may also be
made to phosphoresce under certain conditions of
interaction between excited and unexcited mols.
(collision, association). KExamples of various systems
which illustrate this are given. In systems of high
fluorescence efficiency, the org. substance is pre-
dominantly in the unimol. state. Increase of pressure,
or adsorption, gives increased phosphorescence in
these systems, since it increases the frequency of
collision and association. In systems which fluoresce
only slightly the mols. are usually associated in dil.
solution. « Increase in concn. usually diminishes the
phosphorescence so that a small degree of association
seems to favour phosphorescence. At low temp. the
phosphorescence is of longer A than the fluorescence.
At room temp. the two may become the same if the
energy difference between the two types of emission
can be accounted for by thermal collision. In this case
phosphorescence can be converted into fluorescence by
slight warming.. The sudden change of long-2
phosphorescence into short-A fluorescence may be
brought about by the rapid addition of O, to an
evacuated phosphorescing adsorbate. = The formation
of fluorescing products by photochemical reaction,
and sensitisation, are considered. A.J. M
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Quantitative treatment of photo-electric prim-
ary ‘and  secondary currents. R.: HirscuE ‘and
R. W. PoHn (Z. Physik, 19391112, 252-—255):—
Corrections are apphed to! prevmus work (A:; 1938, 1}
120) iz bl H G

- Variation of the electrochemical potent1a1 in
the 'cuprous oxide reqt1ﬁer . Laxce (Physikal.
Z., 1939, 40, 230—232).—The change in. the. electro-
chemlcal potentml in a Cu,0 rectifying film with
electron defect is considered. A J. M,

- Volta contact e.m.f. J. Nicor (Proc. Physical
Soc., 1939, 51, 550).—A single Au leaf is suspended
from an insulated rod and cap so as to hang exactly
mid-way between the upturned ends of Cu and Zn
strips © connected externally. On approaching an
ebonite/fur rod to the cap the leaf moves towards the
Zn ; a glass/silk rod causes movement towards the Cu.
N. M: B.
Theory of [electrical] breakdown.  W. RoGow-
sK1 (Naturwiss., 1939, 27, 302—303).—The relation-
ships to be expected in a dmchm’ge when the produc-
tion of back electrons is due to surface ionisation of
positive ions (y-effect), or to photo-electric action: (e-
effect), or to a combination of the two, are discussed
(cf. A., 1938, I, 108). A.J. M,

Breakdown voltage in mercury vapour. B.
Krarrerp and L. Gusieva (Tech. Phys. U.S.S.R.,
1938, 5, 425—430).—The. ignition" of a discharge
between plane Ni electrodes in Hg vapour has been
investigated for vals. of p,.d (i.e., v.p. reduced to 0° X
distance between plates) less than that corresponding
with the min. ignition p.d. It 'has been found that at
a crit. val. of pod the ignition 'p.d. suddenly becomes
10—15 times as large. = The shape of the experimental
breakdown curve is explained by the way in which the
no.. of electrons released from the cathode at the
impact of each posmve ion depends on the velocity of
the latter, T Hi G

Effect of temperature on electric currents in
paraffin. W. ScrLowsxki (Acta Phys. Polon., 1939,
7, 214—230).—The electrical conductivity of paraffin
has been studied from 17° to 45°. Measurements of
current—time and current—potential and the effect of
irradiation with - and X-rays are recorded. The
results obtained are complicated by the existence
simultaneously of two conduction processes, and by
the fact that the initial and later currents are not
affected in the same way by temp. J.A K.

Effect of molecular form on dielectric relax-
ation. A. Bup¢, E. FiscHER, and S. MivamoTo
(Physikal. Z., 1939, 40, 337—345).—The effect of the
.shape of the mol. and the position of its dipoles on the
dielectric relaxation time has been investigated. « The
.dielectric loss of dil. solutions of 0-CgH,Cl;, and 1 : 8-
-and 2': 3-dichloroanthraquinone in CgHg was deter-
‘mined. : The 2 : 3-derivative has a greater loss than
‘the 1 : 8-derivative although it has a smaller moment.
‘The dielectric-loss varies linearly with concen. The
above mols. are ellipsoidal and differ from each other
in the direction of the moment with respect to'the axis
of the ellipsoid. ' The results agree with those obtained
by “calculation based on Perrin’s theory. A short

derivation: of the Perrin formula, corresponding with
the Debye derwatlon for sphemcal mols., is ﬁwJenM
D1electr1c relaxation of molecules with' dipole
groups capable of free rotation. E. FiscEEr and
F. C. FrANK (Physikal. Z., 1939, 40, 345-—352).—The
effect of the presence of freely rotatable polar groups
on the magnitude of the dielectric relaxation time has
been determined for p-xylylene dichloride and di-
bromide ~and CH,PhCl. Improved thermostatic
methods were used The relaxation times of the
above mols. which contain groups' capable: of free
rotation are << those of mols. of approx. the same size
with fixed dipoles (e.g., o- and p-C¢H,CL,). The effect
can be explained by the introduction of two viscosity
factors, one covering the rotation of the whole mol.,
the other that of the rotating group. E\pemnental
vals. of these factors agree well with the magnitudes of
the mol. and polar groups. : A.J. M.

Dielectric constants of ammonium chloride
and fluoride at the transition points. ' R. SCHUL-
vAS-SorOKINA and V. JeEvDpormmMov (Tech. Phys.
U.R:S.S:,1938, 5, 473) —It is suggested that'the trans-
ition pomts of polymorphous salts due to ‘changes of
structure are associated with the radii of the elements.
For the NH, halides they should be proportional only
to the radii of the anions since the radius of the cation
is ! const. - This relationship was found ‘to “hold for
NH,I, NH,;Br, and NH,Cl. Extrapolation indicates
tha,t NH F should have a transition point at —27°.
This has been observed experimentally by investigat-
ing the variation of e with temp. usmg the high-
frequency bridge method. At —30° eym,q increases
sharply by 10% and at —27° that of NH 1( by 25 é

~ Dielectric polarisation. W. HUCM:L (Osterr

Chem.-Ztg., 1939, 42, 161—168).—A lecture.

Vapour-phase electric dipole moments of
thionyl chloride, sulphuryl chloride, dimethyl
sulphone, and thiophosgene. I. [E. Coor and
L. B. SurTroN. (Trans. Faraday Soc:, 1939, 35, 505—
511).—From measurements of the dlelectrlo consts. of
the vapours over wide temp. ranges the dipole moments
(w)-of SOCl, SO,Cl,; Me,S0,, and CSCl, are found to
be 1:44--0:005, 1-795--0:005, 4-44-4-0:1, and 0-28-+
0-02D.;respectively. The at. polarisations of SOCI, and
S0,Cl, are 3—4 c.c. and 4:1—5-7 c.c., respectively, cor-
responding with 13:5-—20 and 19—279%, of the electron
polarisation, respectively. . The higher vals. obtained
from solution measurements (Smith, A., 1932, 1190)
may be due to the small temp. range used.: Com-
parison of the vals. of ufor SOCI; and Me,SO, provides
no support for the view that SOClL, and SO,Cl, are
resonance hybrids similar to COCl,. ¢ for CSCL, is
< for COCl,. The reasons for this are discussed.

: J. W. S.

Dipole moments of cis- and ¢rans-azobenzenes
and of some related compounds. G. S. HARTLEY
and R. J. W. Le Fivre (J.C.S., 1939, 5631—535).—
Dielectric-polarisation data for cis- and frans-(NPh),,

p-(N-CH Me) (I), and benzene- and toluene-azo-B-
naphthol in' OgH, solution at 25° are recorded. The
data for (NPh)q mdxcate that the equilibrium com-
position in sunlight corresponds with 229, of cis- and
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7189, of trans-compound. The moment of (I)ist~0
but it increases under ‘the influence of sunlight ;' the
normal compound is, therefore, the trans-form. *In
the:case of the two 'dyesno evidence of photochemical
inversion has been obtained. CIR: He

Dielectric polarisation data for the allegedly
isomeric ' 4 : 4’-dihydroxyazobenzenes of Will-
statter and Benz. I. Dostrovsky and R. J. W.
Lr Fivre (J.C.S.; 1939, 535—537).—The moments of
both forms in dioxan solution appear to be identical
and of the order to be expected for the trans-modific-
ation. C. R. H.

. Dipole moments, especially of anthraquinone
derivatives, with reference to the inner mole-
cular induction efiect. E. Fiscuer and F. Rocow-
SKr (Physikal. Z.; 1939, 40, 331—337).—The dipole
moments of 1--and 2-chloro- and 2: 3-(I) and 1 : 8-
dichloro-anthraquinone have been determined in dil.
solution in C¢Hy, dioxan, and COMe,. The vals. calc.
by vector addition from the O-Cl moment of PhCL do
not agree with the observed vals., but the deviations
can be explained by the moment induced by a C:Cl
linking attached to the CyHj ring in the remainder
of the mol. TIn (I) the Cg H ring bearmg the two Cl
shows the same o-effect as in 0-C;H,Cl,. The dipole
moments of anthraquinone, o0-CgH, Clg, 0-C¢H,Br,,
p-xylylene dichloride and dibromide in C¢H, are also
recorded. A.J. M.

Dipole moment and configuration of arseno-
benzene. R. J. W. Lt FivrE and C. A. PARKER
(J.C.S., 1939, 677).—Arsenobenzeno has a very small
moment and consequently the mol. is symmetrical and,
by analogy with stable (NPh) 5, 18 the trans- é‘mm

R. H.

Molecular volumes in crystallo-chemlst
I. 1. ZasvAvsgI (J. Gen. Chem. Russ:, 1938, 8, 1008——
1021).—The distance d between the atoms of cr ystals
is expressed by d = k(v/n)}, where k= 1-326 for
metals and inert gases, 0-9—1-2 for semi-metals (Si,
Ge, As, Se, Sn, etc.), 0:3—0-9 for metalloids (H, N, O,
PRES: Cl etc.), and 1-:045—1-290 for various cryst
typcs, v is the mol. or at. vol., and 7 is the no. of atoms
in'the mol. The crystal type of series of salts is a
function of v, changing from one type to another when
v exceeds a cértain crit. val. Salts having a crit. val.
of 7 tend to exhibit polymorphism. R. T,

Relractive index of methane in the infra-red.
R. RorrersoN ‘and R. J. HaveNs'(Physical Rev.,
1937, [ii], 52, 249).—The n of CH, has been measured
from 1 to 15 ¢ The variation of n in the neighbour-
hood of the 3-3 and 7-7 p.. bands shows the ratio of the
intensities of these bands to be ~2:3. eSS

Reiraction' and dispersion of liquid' phos-
phorus. T. Piecm and T. NAYDER (Bull. Acad.
Polonaise, 1939,-A; 428-—437)—Vals: from 44° to
65° and various ax are recorded and discussed. For
ap the val. is given by n'=2-11038—0-000796. -

SW.oREA.

Theory of optical act1v1ty E U. Coxpox, W.
Arrar; and H. EYrRING (Physical Rev:, 1937, [uJ, 52,
254) Ea single electron moving quanbum -mechanic-

Y (A, 1.)

148).

1132;
The evpemmental result, that bis-(3-methyl-2-amino-

ally in a field of suitable dissymmetry suffices tomake a
medium containing such mols. show optical activity.
: LS. T.

Analysis of the rotatory dispersion of tartaric
acid and a view on the origin of its optical
activity. 'Optical activity and'chemical struc-
ture in tartaric acid. VII. Y. Tsuzukr (Sci.
Papers Inst. Phys. Chem. Res. Tokyo, 1939, 35,
425—434).—The optical rotatory dispersions in the
visible region of dicinnamoyl-' (I), dibenzoyl- (II),
and  di(phenylacetyl)-tartaric. anhydride (III) in
dioxan have been measured and are shown to be
simple; their dispersion ratios, « 4358/x 5461, and
characteristic A are respectively, 2:284, 1:845, 1-818
and 3253, 2545, 2447 A. ~ Absorption spectra measure-
ments in. the ultra-violet show absorption max. at
2840 A. for (I) and 2700 A. for (II); the complete
absorption band for (IIT) could not be measured, but
the max. is estimated to be <2660°A. The results
indicate that the positive partial rotation of tartaric
acid and its derivatives is due to the contribution of
the OH and the negative partial rotation to the
CO,H. D. F. R.

Opt1ca1 rotatory powers of (- )-y-methyl-n-
heptane.—See A., 1939, TI, 238.

 Theory of the Cotton-Mouton. effect in quan-
tum mechanics. T.NEUGEBAUER (Z. Physik, 1939,
112, 257—277).—Theoretical. L. G. G.

Thermal variation of the magnetic birefrin-
gence of polar liquids. A.PiexArA (Compt. rend.,
1939, 208, 1150—1152).—Theoretical '(cf. ibid.,
990). W.R.A.

Structure of the.so-called ‘‘ alkali tetroxides.’’
A. Herus and W. Kuemm (Z. anorg. Chem., 1939, 241,
97—106).—The'  results of Kassatotschkin' and
Kotov (A., 1936, 1054) on the crystal structure of K
““tetroxide > have been confirmed, and the ecorre-
sponding Rb and Cs compounds found to have also
the CaC, structure.” They are to be formulated KO,,
RbO,, and Cs0,, and to be designated “ dioxides. %

‘The lattice consts are as follows : KO, @ 570, ¢6-75 A.

RbO,, @ 6-00, ¢ 7:03 A. ; CsO:,,a628 ¢ 7-24 A. They
have p = 2-15, 3:06, and 3- 80, respectively, and for
RbO, and CsO 106/, — 422 at —183° and 13-0 at 20°,
and 27-3 at’ —183° and 9-3 at 20°, giving mol. moments
~1:9, in agreement with the val. for KO, (A., 1936,
The conﬁguratxons, crystal . radu and mol.
vols., of the 03~ and O3~ ions are comparcd

2 ; F.J.G.

Spatial configuration of platinous and pallad-
ous complexes. K. A. JENSEN (Z. anorg. Chem.,
1939, 241, 115—133).—The principal evidence in
favour of the non- planar configuration is the work of
Reihlen et al. (A:, 1931, 924, 1167;°1933, 74; 1935,
1936, 84); sOme of ‘this” has been repeated

methyl-4- ethquumohne) Pt bromocamphorsulphon-
ate has a lower rotation than that calc. from its bromo-
camphorsulphonate content, is conﬁrmed, and it is

shown that when the PtIT complex'is pptd. as picrate

or platinichloride the rotation of the filtrate rises to
the cale. val., but on the other hand a similar increase
of ‘the rotatxon to the calc. val. is brought ‘about,
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without pptn.; by addition of anions which form
stable Pt!! complexes. It follows that the low rotation
of the bromocamphorsulphonate is to be explained by
its containing complex-bound bromocamphorsulphon-
ate ions, and not by optical acitvity of the complex P!
cation. ' The nature of the suggested bromocamphor-
sulphonato-complex, and evidence for its presence,
are discussed; and also the possibility of alternative
interpretations of other results of Reihlen. It is
concluded that there now remains no valid evidence in
favour of the non-planar configuration for Pt and Pd™
complexes. F.J.G.

Determination of force fields from scattering
in the classical theory. F. C. Hoyr (Physical
Rev., 1939, [ii], 55, 664—665).—Mathematical.

: N. M. B.

Quantum-mechanical calculation of the lattice
energy of sodium chloride. R. LANDSHOER
(Physical Rev., 1937, [ii], 52, 246).—Using a wave
function in the form of a determinant of single-
electron wave functions, the calc. lattice energy
of the NaCl crystal is 182 kg.-cal. per mol., and the
lattice distance 2-78 A. il S a

Calculation of equilibrium internuclear dis-
tances for diatomic hydrogen, hydrides, and
deuterides in ground and excited states. C.H.D.
CrARk and J. L. Stoves (Phil. Mag.,’1939, [vii], 27,
389—403).—Equilibrium' internuclear distances of a
no. of hydride di-atoms have been. calc., using: four
previously suggested formule. The vals. are com-
pared with each other and with experimental data.
HH, HD, DD, and various deuterides have been
treated by the same method and the influence of
isotopes is discussed. W. R: A.

Calculation of the frequencies and !‘ gauches "
fundamental modes of vibration of molecules
of deuterethylene, C,H.D, (x 4 y = 4). E. BEr-
NARD and C. MANNEBACK (Ann. Soc. Sci. Bruxelles,
1939, [i], 59, 113—124).—In previous calculations
the ‘‘ gauches ’’ frequencies (i.e., those perpendicular
to the plane of the mol.) have been neglected. These
have now been cale. for C,H,, C,D,, C,H;D, C,HD,,
and cis-, trans-, and as-(CHD),. W.R. A.

Calculation of the potential functions and
fundamental frequencies of the molecules,
C.HD, (x+y=24%). Y. L. TcEANG (Ann. Soc.
Sci.; Bruxelles, 1939, [i], 59, 125).—Errata (cf. A.,
1938, I, 299). = WoRBAC

Theory of liquid structure. J. HIRSCHFELDER,
D. STEVENSON, and H. EyriNg (Physical Rev., 1937,
[i1]; 52, 246). LS T,

Nature of foam. IV. Phase inversion and
foaming of emulsions consisting of acetic acid,
ethyl ether, and water. T. SasAkr (Bull. Chem.
Soc. Japan, 1939, 14, 63—72; cf. A., 1939, I, 141,
196).—The heterogeneous system AcOH-Et,0-H,0
is divided into three parts, oil-in-water region (i),
water-in-oil region (ii), and phase inversion zone
(iii).  Frothing occurs in (ii) but not in (i). In (iii)
either (i) or (ii) may be produced, according to the
method of shaking. D.E.R.

Organic. parachors.’ (II) Temperature and
(III) constitutive variations of parachors of a
series of tertiary alcohols. (Miss) K. OWEN,
0. R. QuayLg, and E. M. BEAVERS (J. Amer. Chem.
Soc:, 1939, 61, 900—905; cf. A 1939, I, 11).—
v and parachors are determined for 16 tert.-alcohols at
25°, 35°, 45°, 55°% and 65° The parachors increase
~0:29, for each rise of 10°. Vals. are cale. for CH,
substituted in each position of- CRR'R:OH; the
vals. are more regular as the chain becomes longer,

2.e., the constitutive effect is the greater, the nearer

the alcohol is to Bu”OH. R. S. C.

Derivation of the formula for the total scatter-
ing of X-rays from a general crystal. G. G.
Harvey (Physical Rev., 1937, [ii],” 52, 248).—A
formula for the intensity of total scattering of X-rays
in any direction has been derived for a general
triclinic crystal having any no. of atoms in the unit
cell. TS

Diffusion of X-rays by crystals and micro-
crystalline materials. A. GuiNier (Compt. rend.,
1939, 208, 894—896).—The coeff. of diffusion has been
measured for various angles (3+45°) after passage
through diamond, graphite, Al, Cu, Ag, Ni, and Au.
No discontinuities are detectable in the diffusion
curve. Contrary to theory, diffusion increases near
diffraction lines and does not become zero at very
low diffusion angles. J. W.S.

Significance of crystal habit. J.D. H. DoNNAY
(Amer. Min., 1938, 23, 168—169).—A discussion.
LSHT.
Structure of polished metallic surfaces. S.
Dogsifskr (Physikal.  Z., 1939, 40, 232—233).—A
reply to Plessing (A., 1938, I, 503). The difference
between the results of Dobinski (A., 1937, I, 227) and
those of Plessing cannot be due to insufficient form-
ation of the polished surface under C¢Hy.  The reversi-
bility of the process of oxidation of a metal, M, -
0, = M,0,, is discussed. AlJ. M.

Structure of polished metallic surfaces. E.
PrLESSING - (Physikal. Z., 1939, 40, 233—234).—A
reply - to Dobinski. (preceding abstract). Further
experiments uphold the previous conclusion that the
difference in the X-ray diagrams of metals polished
in air and below C4H; is not due to oxidation.

A.J. M.

Crystal growth of sodium chloride on galena.
M. C. E. BEUKERS (Rec. trav. chim., 1939, 58, 435—
447).—The orientation of NaCl cryst. on a cleavage
face of galena which had been treated in various ways,
e.g., etched, polished, or roughened, has been ob-
served microscopically and compared with electron
diffraction patterns of the surface prior to crystall-
isation. Good orientation of NaCl generally occurred
on surfaces showing a definite diffraction pattezix;.

C.R. H.

Iron crystal orientation on magnetite reduced
by hydrogen. N. BuiNov, M. JURAVLEVA, A.
KoMAR, and G. TscHUFAROV (Compt. rend. Acad. Sci.
U.R.8.8., 1939, 22, 27—28).—At 500° the (001) axes
of the Fe;0, and Fe crystals are parallel.: The Fe
orientation disappears on' prolonged reducItJioB_l.J
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X-Ray study of lattice distortion in copper,
nickel, and rhodium. G. W. BRINDLEY and P.
RipLEY (Proc. Physical Soc., 1939, 51, 432—448;
cf. A., 1938, I, 439).—The nature of lattice distortion
in filed powders of Cu, Ni, and Rh, face-centred cubic
metals, is investigated with reference to measure-
ments of widths and intensities of X-ray reflexions.
The effect of extinction on the reflected intensities
is discussed in detail and from the magnitude of the
extinction mean crystal sizes are estimated. Lattice
distortion causes a decrease of reflected intensity,
becoming more marked in the order Rh - Ni-- Cu;
the broadening of the reflexions increases in the
reverse direction, which is that of increasing hardness.
Results are discussed in relation to lattice distortion
theories. It is shown that with distortions of a non-
periodic type, changes of reflected intensity may occur
as a result of irregular displacements of the atoms
and a broadening may occur as a result of a change
in the mean crystal parameter throughout an entire
grain. Vals. of the lattice energies associated with
these changes are calc. and compared with vals.
obtained by direct methods; results indicate that the
energy of a distorted metal resides mainly in the at.
displacemeénts rather than in macroscopic stresses
extending over entire grains.

Crystal structures of metallic scandium. K.
Mzersen (Naturwiss., 1939, 27, 230).—Debye diagrams
obtained with metallic Sc¢ show the existence of both
a cubic close-packed, and a hexagonal close-packed,
lattice. The former has a 4:532-4-0:005 A., p 3-20+
0:01, at. vol. 14:1; the latter, @ 3:30+0-01 A., ¢ 5-23+
0-:01 A., p 3:02--0:04, at. vol. 14-9. Sc fits in satis-
factorily with its neighbours in the periodic system as
regards cryst. structure. A.J. M.

Crystal structure of palladous chloride, PdCl,.
A. F. WeLLs (Z. Krist., 1938, 100, 189—194).—By
X-ray analysis, the rhombic cell has a 3-81, b 3-34, ¢
11:0 A.; pete. 4205 2 mols. per cell; space-group
Pnmn—D32. Complete at. parameters and inter-
distances yield a novel structure, according with
cleavage, n, and X-ray intensities, of plane (PdCl,),,
chains (rhombus links ; Pd—CI 2-31 A., axial angle
Cl-Pd-Cl 87°) parallel to b and packed like the C-
chain skeleton in rhombic n-paraffins. Inter-chain
distance (C1—Cl) is 3:65 A. I. McA.

Crystal structure of K,HgCl, H,O. C. H.
MaccmLAvRY, J. H. pE WiLDE, and J. M. BLyvoer
(Z. Krist., 1938, 100, 212—220).—By X-ray analysis,
the rhombic cell containing 4 mols. has @ 8-27, b 11:63,
c 8:89 A.; ¢ 3:39; space-group Pbam. General con-
siderations and detailed analysis of rotation, oscil-
lation, and Sauter X-radiograms yield complete at.
parameters. The structure consists of deformed
HgCly octahedra (confirming HgCl, mols.) sharing
edges to form ““ towers >’ linked by K and H,0. The
K atoms have different functions in the structure.
The role of Hg in simple and complex salt halides is
reviewed. I. McA.

Crystal structure of cubic yttrium fluoride,
YF,. W. Nowackr [with appendix by G. BECK and
W. Nowackr] (Z. Krist., 1938, 100, 242—250).—
YF, pptd. by NaF has p 4-02 (cf. A., 1938, I, 440).

Statistical at. distributions are discussed on the basis
of indexed estimated X-ray intensities. YF,; pptd.
by HFE gives a stable non-cubic form (p 5-2) persisting
on heating at 800—1000°. From chemical and X-
ray analyses, YF; in molten NaF forms the compound
NaYF,, p 4:21. I. McA.

Crystal structure of the bromostannates
A;SnBrg. (A = Cs,Rb, NH,, K). G.MARKSTEIN
and H. Noworny (Z. Krist., 1938, 100, 265—271 ;
cof. Ketelaar, A., 1937, I, 604).—From single-crystal
and powder X-ray analysis, the Cs, Rb, and NH, salts
are face-centred cubic with ¢ 10-81,10:64, and 10-59 A.,
respectively; Z = 4; p4:52, 4-21, and 3-54, respect-
ively. The K salt is pseudo-cubic tetragonal with
@ 7-43, ¢ 1061 A.; p 3-81; probable space-group Dj—
0422,. At. parameters determined show slight devi-
ation in at. interdistances from theory; these are
discussed in terms of co-ordination no., and ionic
size and form. I. McA

Sulphates of the magnesium series. M. DELf-
PINE and P. LEBEAU (Ann. Chim., 1939, [xi], 11,
247—358).—The sulphates of the series Mg, Mn, Fe,
Co, Ni, Cu, Zn, and their hydrates, have been studied
by means of X-rays. The great similarity of the
powder photographs for the salts of each type shows
that the well-known isomorphism of the higher
hydrates extends to the lower hydrates and the
anhyd. salts. MnS0,,3-56H,0 is described. The fol-
lowing parameters are recorded. MgS0,,6H,0, a«
10:0, b 7-10, ¢ 24-0 A.; CoSO,,6H,0, @ 9-90, b 7-10,
¢ 23-8 A.; NiSO4,6H,0, @ 9:90, b 7:07, ¢ 23:8A.;
ZnS0,,6H,0, @ 9-95, b 7-05, ¢ 24-0 A. (all have 8 mols.
in the unit cell); MnSO,,5H,0, @ 6-2, b 10-7, ¢ 6:1 A.
(with 2 mols. in the unit cell); MgSO0,,4H,0, a 5-89,
b13:6,¢7-73 A.; MnSO,,4H,0,a5:97,513:8,¢7-87 A.;
FeS0,4,4H,0, a 590, b 135, ¢ 7-74 A.; CoS0,,4H,0,
a 5-82, 0 13:3, ¢ 7:60 A.; NiSO,,4H,0, a 5-80, b 13-2,
¢ 7-65 A.; ZnS0,,4H,0, a 5-86, b 13-4, ¢ 7-75 A. (all
with 4 mols. in the unit cell); MgS0,,H,0, a 6-81,
b7:71,¢13-3 A.; MnSO,,H,0, a 6-74, b 810, c 13-3 A.;
FeSO,,H,0, @ 6:71, b 8:03, ¢ 13-0 A.; CoSO,,H,0,
a 660, b 7-87, ¢ 12-8 A.; NiSO,,H,0, a 6-57, b 7-80,
c 13:04.; CuSO,H,0, a 6-80, b 7-90, ¢ 12:6 A.;
ZnS0,,H,0, a 6:64, b 7-80, ¢ 13-2 A.; (all with 8 mols.
in the unit cell); MgSO,, a 4-82, b 6:72, ¢ 8-35 A.;
MnSO,, a 486, b 6:81, ¢ 8:568 A.; FeSO,, a 4-82, b
6:81, ¢ 867 4.; CoSO,, a 465, b 6:66, c 846 A.;
NiSO,, a 462, b 6-51, ¢ 8:49 A.; CuSO,, a 4-88, b 6-66,
¢ 832 4.; ZnSOy, a 4-71, b 6-73, ¢ 8-51 A. (all with 4
mols. in the unit cell). From the parameters the
mol. vol. is calc., and it is shown that vals. so obtained
are more reliable than those based on pyknometric
determinations of p. The mol. vols. of the anhyd.
salts and of the hydrates of each type increase in
the order Ni, Co, Cu, Zn, Fe, Mg, Mn. The apparent
mol. vol. of the H,0 increases from ~11 c.c. for the
first mol. to ~18 c.c. for the seventh, but the increase
is not linear. The square root of the mol. vol. of a
hydrate is a linear function of the no. of H,0 mols.
The crystal parameters of the whole series of anhyd.
salts and hydrates are all ~ one of four fundamental
parameters or an integral multiple of one of them.
These are 5:0 A. (P), 6:0 A. (@), 6-7 A. (R) and 7-7 A. (S).
R occurs in all the anhyd. salts and all hydrates
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except the pentahydrate, and also'in' Ca, Sr, Ba; and
Pb sulphates; but not in other salts of the Mg series
nor in sulphates of other valency-types. = It is asso-
ciated with the group MYSO,. ' P occurs in the anhyd.
salt and in some of the hydrates, and also in a no. of
sulphates of other valency-types, but in no other
salts of the Mg series. - It is associated with the
S0," ion. E.J. G.

Reciprocal and Bravais lattice of gypsum.
W. F. pr Jona and J. Bouaaxn (Z. Krist., 1938, 100,
2756—276; cf. Wooster, A., 1937, I, 17).—From an
X-radiogram of gypsum, obtained with & moving-
film spectrometer (A., 1938, I, 234) for the zero
reciprocal lattice plane with reference to the b axis,
reorientation of the unit cell to give @ 5:63, b 15-15,
¢ 6:23 A., B 113° 50’, Z 4, is proposed. The relation of
these results to those of Bragg, Wooster, and Onorato
is indicated. I. McA.

X-Ray analysis of the crystal structure of
Na,BeF,. G. S. SEDANOV and N. G. SEVASTIANOY
{Compt. rend. Acad. Sci. U.R.S.S., 1939, 22, 170).—
Material obtained by recrystallising a solution of
BeF, containing excess of Nal has been examined
by Laue and rotation photographs. It is ortho-
thombic with @ 10:9, b 6:6, ¢ 4-9 A., d3° 2:45, and there
are 4 mols. per cell. The Laue symmetry agrees with
the orthorhombic bipyramidal class previously
suggested.. e HE G

Crystal structure of long-chain mormal par-
affin hydrocarbons. ‘‘Shape’' of the methyl-
ene group. C. W. Buxx (Trans. Faraday Soc.,
1939, 35, 482—491).—X-Ray investigation indicates
that normal paraffins containing chains of >130 C
are orthorhombic, with a, 740, b, 4:93; and ¢,2:534 A.,
and space-group Pnam. The C—C distance is 1:53 A.
and the valency angle between C-C linkings 112°.
Electron-density diagrams indicate that the electron
cloud is extended in the plane of the three C nuclei.

! J. W. S

Valency angles. III. Determination by means
of X-rays of the binding angle at the sulphur
atom in a diphenyl sulphide derivative. R.
Kouruaas and A. LUrrrINGHAUS (Ber:, 1939, 72,
[B], 897—906).—The crystal structure of '4:4’-
dihydroxydiphenyl sulphide decamethylene ether has
been studied. ' The space-group is P2;/m (C3;), with
2 mols. in the unit cell, and @ 11-99, b 9-644, ¢'10-93 A.,
B 56:96°. Application of Fourier analysis gives the
complete ‘structure, except for ‘the position’ of the
decamethylene chain, and a diagram is given.” The
distance Ciromatic—>S 18 1:71-4-0:04 A., and the angle
between the S valencies is 112:4--1-5%  F. J. G.

Crystal structure’ of condensed ring com-
pounds. VII. 3:4-Benzphenanthrene, C; H;s,
and three hexahydro-derivatives. -J. IBALL (Z.
Krist;, 1938, 100, 234—241; cf. A 1938, I, 502).—
Cell elements, o, Z, and optical data are determined
for 3 : 4-benzphenanthrene (1),its 1 :2: 9 :10: 11 : 12-
Hg-derivative (II), and for the 2-keto- and 2-keto-
1.: 1-dimethyl derivatives of (II). (I) is rthombie, the
others are. triclinic.. X-Ray data are inconclusive,
but measurements of diamagnetic = anisotropy (by

K. ‘LoNsSDALE) confirm the stereochemical: cis -con-
figuration for (II). - : yod. MeAlic

X-Ray and thermal examination of unsym-
metrical mixed triglycerides.—See 'A.,; 1939, II,
240. e 41T}

Crystal structure of cyanogen  halides. I.
Structure of cyanogen iodide. J.A.A. KETELAAR
and J. W. ZWARTSENBERG (Rec. trav. chim., 1939,
58, 448—452).—ICN has d18 2-84. It forms a lattice
of separate mols. and not an ionic lattice. The
rhombohedral wunit.  cell has a 4:44--0-02 A., o
101° 24'--10"; probable space-group C3,. C. R. H.

Structure and thermal properties associated
with some hydrogen bonds in crystals. ~I. /The
isotope effect. II. Thermal expansion. J. M.
RoserTson and A. R. UsBeLoHDE (Proc. Roy. Soc.,
1939, A, 170, 222—240, 241—251).—I. The: effect
of substituting D for-H in CO,H and OH: groups has
been  investigated by measuring changes of lattice
parameter. In all cases an expansion is observed,
being largest for H,C,0;,2H,0 (1) and small for o-
CsH,(CO,H), and ' g-resorcinol. ' Intermediate  vals.
are observed for NaHCO,, succinic and benzoic acids,
and «-resorcinol. A marked ‘directional effect is
found in" (I) and a tentative explanation is put
forward. A

II.  The . thermal -expansion of NaCl, (1),
D,C,0,,2D,0, . C.H,(OH),, ~and . C,H,(OD), . was
measured by X-ray methods in the temp, range
90—290° k. Anisotropy of expansion is observed in
crystals containing OH and H bonds;. the expansion
of D crystals is << that of H crystals. . ..G. D. P.

Structure of oxamide. L. Miscx and A. J. A.
VAN DER WYK (Arch. Sci. phys. nat:, 1938, [v], 20,
Suppl., 96—98).—Larger. crystals of (CO-NH,), than
those ordinarily obtained were prepared by boiling
for long periods' a suspension in H,0 or HCO:NH,.
X-Ray examination of the crystals gives a 5-18,
b 3:63, ¢ 5:65 A., o 66° 5’, B 84°, 9 64°; onemol. in the
unit cell. The atoms are arranged chiefly’in a plane
parallel to ac. The crystals were also examined by the
method of Patterson.  There is mutual attraction of
NH, and O in the plane ac, which causes an increase
in the (LoC distance. This is -estimated at 1-65 A.
instead of the normal 1-53 A. . A.J. M.

Width of rings formed by electron-diffraction.
‘G. P. TromsoN and M. BLACKMAXN (Proc. Physical
Soc., 1939, 51, 425—431).—Mathematical.

CRER et INENABE

Electron asymmetry in the atoms of zinc
crystals. G. B. M. JAUNCEY and E. M. McNATT
(Physical Rev., 1937, [ii], 52, 256).—The diffuse
scattering of X-rays from single crystals of Zn at
room temp. has been measured at various scattering
and orientation angles, and used to calculate the
true at. structure factors. The differences found for
these vals. give a measure of the electron asynuge?ll"y.

Electron-diffraction investigation of methyl-
acetylene, dimethylacetylene, dimethyldiacetyl-
ene, methyl cyanide, diacetylene, and cyanogen.
L. Paviizeg, H. D. SpRINGALL; and K. J. PALMER
(J. 'Amer.. Chem. Soc., 1939, 61, 927—937).—An
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electron ' diffraction-'study of gaseous’ CHiCMe (I),
(:CMe)y (I1), . (-CiCMe), (III), (:C:CH), (IV), C,N, (V)
and ; MeCN - (VI). leads. to the following vals. for
interat. C—C distances in 4. : single bond adjacent to
triple bond, 1-464-0-02 (I), 1:47-40-02 (IX) and (III),
1:49-+0:03 (VI); triple bond, 1-204-0-03 (I), 1:20--0:02
(ILX), 1-19-4+0:03 (LV); single bond between two
conjugated triple bonds, 1-:38-4-0-03 (III), 1-36--0-03
(LV), 1:37+£0:02 (V); C=N, 1:164-0-02 (V), 1-16-+-0:03
(VI). The decrease below the normal val. of 1-54 A,
for a single bond adjacent to a triple bond found for
the methylacetylenes and MeCN is due partly to a
change in single-bond radii (by ~0:02 A.) but chiefly
to the assumption of partial double-bond ‘character
by the single bond." ‘The vals. found for a single bond
between two conjugated triple” bonds- indicate that
this’ bond has' ~409%, 'double bond ' character, the
amount of conjugation being ~twice that for systems
involving 'double bonds and benzene rings.

; : : WoRA
~"Electron diffraction ' investigations 'of tri-
methylamine oxide and dimethyl sulphone and
their bearing ‘on the lengths of co-ordinate
links.” M. W. LisTErR and L. E. Surtox (Trans:
Faraday - .Soc., 1939, 35, 495—505).—Electron
diffraction measurements indicate -that in NMe,0
the C—N bond length is 1-544-0-03 A., 0-07 A. > the
sum of the normal covalent radii, and the N—O
Iength is 1-36+4-0-03 A., exactly the sum of the normal
single-bond radii. The N atom appears to have a
greater radius when 4-covalent than when 3-covalent,
the shortening of the NO bond being probably due to
the effective charges at its two ends. The lengths of
the C—S bondsin Me,SO, are 1:90--0:03 4., 0-09 A. >
in Me,S, and the S—O bond lengths are 1:44--0:03A.
It is considered that the latter are double bonds, and
that the extra contraction'is connected with their
stability. . ; : J.W.S.

' Diffraction of electrons by anthracene. A.
CHARLESBY, G. I, FincH, and H. WiLMAN (Proc.
Physical Soc., 1939, 51, 479—528).—Diffraction’gives
results in agreement with structure'as determined by
X-rays. In addition to the normal characteristic
multispot, pattern, another pattern consisting of areas
or islands of diffuse scattering appear superimposed,
and this pattern is shown to be due to mols. which;,
-although oriented with respect to the beam, have no
definite phase- relationship with ‘each other,  The
diffuse area pattern is thus virtually equiv: ‘to that
-which’would be given by a:gaseous stream of oriented
mols. flowing past the electron beam.  Methods for
determining. the .crystal orientation from a consider-
ation of the normal electron-diffraction pattern
features arc developed, and it is shown that the
diffuse area pattern is'due to mols. which, although in
or near their normal positions and orientations, are
acting as independent scattering groups. An extension
of the Debye theory to mol. lattices shows that the
new patterns can be explained on the supposition
that the mols. vibrate thermally; as ‘almost rigid
“units,"about their mean positions in-the lattice. 17~
LGBE L 000 oxd) zozspel. 5 (N MiZBis
~ New method of creating electrification. = (SIRr)
“A. FrEMING (Proc. Physical Soc,, 1939; 51, 402-—406).

—If pure dry SiO, powder of uniform grain size falls
on a. perforated metal plate or gauze of Zn, Cu, Ni,
or Fe so asi to fall through the apertures and not
accumulate - on the metal, the powder becomes
electrified negatively . and | the metal @ positively,
although bulk  SiO, is -easily electrified. positively.
The -effect: is also shown by powdered S. There is
evidence that the effects are not due to piezo-
electrification. ‘ N. M; B.

Dynamic measurement of the elastic, electric,
and piezoelectric constants of Rochelle salt.
W: P: Masox (Physical Rev., 1939, [ii], 55, 775—
789).—The consts. were determined: .at. low  field
strengths by measuring the resonant frequencies and
impedance of vibrating crystals. - The-resonant :and
antiresonant frequencies are found experimentally to
be considerably below the natural mechanical resonant
frequency of the crystal, in-disagreement with the
usual derivation of the frequencies of a piezoelectric
crystal. : Assuming that the piezoelectric stress coc
the charge density on the electrodes rather than oc the
potential ‘gradient: as usually assumed, theoretical
frequencies . in _agreement with experiment . are
obtained,, This _derivation and the measured
frequencies supply vals. for the piezoelectric consts.
The elastic consts. measured dynamically show some
differences from those measured statically; in the
case of piezoelectric consts. the differences are large,
and this may be attributed to the finite relaxation
time for the piezoelectric elements. NM. B.

. Electrical conductivity, light transmission,
and. structure of thin gold films. D. A. Was
(Physica, 1939, 6, 382—389).—The crystallisation of
Au films deposited by -evaporation on to glass or
quartz plates is accompanied by an . increase in
electrical conductivity and light transmission. The
crit. thickness below which crystallisation does not
occur is ~5 myp. on clean outgassed glass or quartz,
and less on quartz or on glass which has not been out-
gassed. . L TR

" Relation of the true structure of thin gold
films to the structure as shown by electron
diffraction. D, A. Was (Physica, 1939, 6, 390—
392).—Electron: diffraction shows cryst. structure in
Au films of all thicknesses from <2 mu. upwards.
Electrical conductivity measurements (cf. preceding
abstract) show that this is due to crystallisation in-
duced by the impact of electrons.: ol dod.

Very thin sheets of platinum. P. ROUARD
(Compt. rend,, 1939, 208, 1146—1148).—Extending
previous work (cf, A., 1937, T, 228 ; 1938, I, 303), the
phase change of light (A = 3660, 4046, 4358, 5461,
and 5780 A.) observed on. reflexion from thin Pt
sheets (1:6—17-9 my. thick) deposited on plane glass
plates by cathodic sputtering has been determined.
The data are compared with theoretical predictions.

e : W.R. A.

‘Influence of dissolution by an acid of the

.surface of -bismuth and zinc crystals on their
.mechanical properties.

M. CLASSEN-NEKLUDOVA
(Tech. Phys. U.S.S.R., 1938, 5, 827-—835).—Removal

.of the surface defects of single crystals of Bi by
.dissolution in acids during the process of deformation
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causes an increase in their mechanical strength up to
270%,. There was also an increase in the degree of
plastic elongation. Preliminary dissolution and sub-
sequent extension in air does not cause any appreciable
change in the mechanical properties of single crystals
of Bi, indicating that primary defects do not of them-
selves exert any considerable effect on the strength.
No definite results were obtained when similar experi-
ments were carried out with single crystals of Zn.
Artificial scratches appear to have no effect on the
place at which fracture of single crystals of Zn occurs,
even at —180°. A.J. M.

Influence of temperature on the elasticity and
on the rupture of crystals. J. ESTEIN (Compt.
rend., 1939, 208, 1098—1100).—Mathematical.

W. R. A.

Plastic deformation of rock-salt under con-
stant compressive forces. M. StamATIU (Bull.
Acad. Sci. Roumaine, 1938, 20, 24—30).—The effect
of time on the deformation of rock-salt subjected to
const. compressive forces is represented graphically.
Under such forces rock-salt undergoes elastic and
plastic deformations, the latter increasing with time.
The results are discussed in relation to the behaviour
of rock-salt in mines. a3 SHTS

Non-cubic growth of single crystals of silver
by condensation from vapour. J. H. Howexy
(Physical Rev., 1939, [ii], 55, 578—581).—The con-
densation of Ag vapour on solidified spherical drops
of Ag produces straight thin single-crystal needles of
Ag under certain conditions, and is a process con-
tinuous with the formation of the drops by condensing
the vapour in vac. on an Fe surface cooling from above
the m.p. of Ag to an equilibrium temp. just below the
m.p. The shape and cryst. orientation of ‘the needles
indicate that they are the result of a nucleus growing
by condensation much more rapidly in a certain (110)
direction than in other directions, including other
(110) directions. N. M. B.

Stabilisation velocity of glassy selenium. F.
IsatkAwA and H. Saro (Bull. Inst. Phys. Chem.
Res. Japan, 1939, 18, 143—149).—The stabilisation
velocity of glassy Se, measured by a differential gas
dilatometer, is very low at 60° and increases with
temp., 609, transformation into metallic Se occurring
in 33 hr. at 75°. F. H.

Polymorphism of lead [mon]oxide. J. LE’
Bourarors (Bull. Soc. chim., 1939, [v], 6, 614—620).
—There are three modifications, one pink (y) and two
yellow (8 and «). v is stable up to 150°, but trans-
formation into g does not occur below ~570°, whilst
8 is stable from 150° to 700—800°, but can be meta-
stable at room temp. and up to its m.p., 886°. «is
formed slowly from 8 at 800° and rapidly at the m.p.
of 8. Its m.p.is 894° and on cooling it is not trans-
formed into B but persists in a metastable state down
to 250°, when it is transformed into .  F. J. G.

Growth on alkali halide crystals. H. Mog-
GENSTERN (Z. Krist., 1938, 100, 221—227 ; cf. Ernst,
A., 1937, I, 447).—The development of the surface
morphology of single-crystal spheres of LiF, NaCl,
KCl, KBr, and KI immersed in aq. solution at 29°,

and prepared by grinding crystals obtained from the
melt by Kyropoulos’ method, is described. = I. McA.

Regular growth of pp’-dihydroxydiphenyl on
calcite and on sodium nitrate. J. WILLEmMS (Z.
Krist., 1938, 100, 272—274; cf. Royer, A., 1933,
213).—Given favourable geometric lattice conditions,
regular overgrowth of org. crystallites on an inorg.
support still requires an ionisable solute. (CgH,-OH),
ppts. almost amorphously from oxy-solvents on glass;
on calcite or NaNO, it deposits in crystallites of ellip-
tical cross-section, singly or in crossed pairs, showing
characteristic epitaxy. I. McA.

Peltier effect demonstration with approxi-
mate measurement. A. CAMPBELL (Proc. Physical
Soc., 1939, 51, 5456—546).—Three strips of two metals
are soldered consecutively and bent into a U so that
the junctions are adjacent in the two legs of the U.
On passing a current the heating of one junction and
cooling of the other is shown by a thermopile placed
between the junctions. Approx. measurementis made
by balancing the cooling at one junction against the
heating effect of a current in a small adjacent resistance
coil. N. M. B.

Magnetism and chemistry. W.KrEmm (Chem.-
Ztg., 1939, 63, 333—335).—A review.

Reversible magnetisation in ferromagnetics.
W. F. Browx, jun. (Physical Rev., 1939, [ii], 55,
568—578).—Mathematical. The equations of the
statistical domain theory are derived without the use
of the artificial simplified Heisenberg model.

N. M. B.

Magnetic susceptibility of mercury and of
some dilute alkali amalgams. S. R. Rao and
S. ARAVAMUTHACHARI (Proc. Indian Acad. Sci., 1939,
A, 9, 181—209).—For liquid Hg »a. = —33-3 X 10-,
suggesting that the Hg atoms exist in the liquid state
as Hg™ ions. y for Na, K, and Rb, and their dil.
amalgams have been measured. - For very low concns.
addition of Li causes an increase in ymg whilst addi-
tion of Na, K, and Rb decreases it. The initial fall
of y is probably due to dispersion of alkali atoms, each
atom being surrounded by a group of Hg atoms form-
ing a ‘ complex ’’ atom of lower y. To explain the
initial rise for Ii amalgams it is assumed that the Li
atoms are unable to penetrate the Hg groups, until a
higher concn. is reached. A broad min. occurs in x
of Na amalgams at a concn. approx. corresponding
with the compound NaHg,. W. R. A.

Specific coefficient of magnetisation of oxy-
hzmoglobin.—See A., 1939, III, 622.

Magnetic susceptibility and related properties
of rare-earth crystals. W. G. PENXNEY and G. J.
KxxcE (Proc. Roy. Soc., 1939, A, 170, 112—129).—
A theoretical investigation shows that it is impossible
to reconcile current interpretations of the absorption
spectra and sp. heat measurements with the magnetic
properties of hydrated rare-earth crystals. G. D. P.

Principal magnetic susceptibilities of neo-
dymium sulphate octahydrate at low temper-
atures. L. C. Jacksox (Proc. Roy. Soc., 1939,
A, 170, 266—271).—The measurements were carried
out in the temp. range 14—290° k. All three suscep-
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tibilities obey the law (7" -+ A) = const. above
120° K.; at low temp. one of the principal suscepti-
bilities tends to become independent of 7', whilst the
other two increase more rapidly than they do at
higher temp. The magnetic ellipsoid rotates through
a considerable angle as the temp. falls, the anisotropy
increasing from 119, to 709, between 290 and 14° K.
(Cf. preceding abstract.) G2 Dy B

Influence of elastic stresses on the initial
susceptibility of momocrystals. M. DECHTJAR
(Tech. Phys. U.S.S.R., 1938, 5, 676—684).—Experi-
ments on monocrystals (thin narrow lamin) of
meteorite Fe, containing 89, Ni and 0-5%, Co, show
that (i) Akulov’s tensor of magnetic susceptibility ¥
of deformed cubic crystals is correct, (ii) the changes
in the magnitude of the initial ¥ caused by the in-
fluence of elastic stresses depend on the sequence of
application of these stresses and the strength of the
magnetic field, and (iii) the demagnetisation of a
ferromagnetic substance under load does not
follow the usual course. W. R.A.

Electronic theory of the electrical equilibrium
of metallic conductors. D. CasTELLUCCIO (Nuovo
Cim., 1938, 15, 473—476).—Mathematical.

0.J. W.

Tantalum. (A) Resistance, emissivities, and
m.p. (B) Rate of evaporation. L. MALTER and
D. B. Laxemuir (Physical Rev., 1939, [ii], 55, 743—
747, 748—749; cf. Utterback, A., 1932, 565).—(4A)
The relation between true and brightness temp. was
determined by pyrometric observations on the inside
and outside of a long thin-walled tube heated electric-
ally. Potential leads of fine W wire welded to Ta
filaments permitted a determination of the electrical
properties as a function of temp. The m.p. found is
3269° k. from the electrical properties at the m.p., as
given by the extrapolated temp.—electrical property
relations.

(B) The rate of evaporation at const. temp., deter-
mined by measuring the change of resistance and
change of wt. of uniform filaments, is given by log;,
M = 7-86 — 39,310/7', where M is the rate of evapor-
ation in g. per sq. cm. per sec. N. M. B.

Electrical phenomenon of a palladium fila-
ment occluding hydrogen. XK. Hirora and J.
HorruTr (Proc. Imp. Acad. Tokyo, 1939, 15, 10—12).
—A Pd wire of 8 p. diameter and 1-0 cm. length had
initial resistance of 13:18 Q. On continuous evacu-
ation of ‘H, for 864 hr. a min. resistance of 11-35
Q. was obtained, which then increased to the const.
val. 25:77 Q. The cycle was repeated by the step-
wise admission of H,. F.J. L.

Variation of the specific resistance of platinum
with cross-section. L. RIEDEL (Ann. Physik,
1938, [v], 33, 733—736).—Measurements on Pt wire
of 15-7 p. diameter show that the sp. resistance at 0°
is > that of the compact metal by <19, in contra-
diction to Reuter (A., 1938, I, 19). - The mean free
path of the conduction electrons is <100 lony..D 5

Electrical resistance of nickel amalgams.
L. F. Bates and J. H. PRENTICE (Proc. Physical Soc.,
1939, 51, 419—424; cf. A., 1938, I, 70).—The

resistances of a series of Ni amalgams of conen. 0-:013—
0-246 g. Ni per 100 g. Hg, measured over the range
20—300°, showed a marked permanent change be-
ginning at ~225° coinciding with a change from
diamagnetic to strong and permanent ferromagnetic
properties. Since ferromagnetic Fe or Co in amal-
gams can be conc. and removed by a magnetic field,
a method of determining Co in mixed solutions of
Co and Ni salts is suggested. N. M. B.

Electrical resistance and thermo-e.m.f. of the
two allotropic modifications of thallium. E.
Rosexsonm (Physica, 1939, 6, 337—352).—For pure
Tl in an atm. of H, the allotropic transition at 232°
is marked by an abrupt fall of 4:39, in the resistance.
The effect is less marked, and the transition is dis-
placed to lower temp., in the presence even of small
amounts of O, and N,. Hysteresis effects are in all
cases small, but are more marked with slightly
oxidised T1. The transition coincides with a flat max.
in the temp. coeff. of the thermo-e.m.f. (measured
against Cu). L. J. J.

Supersonic dispersion in air. W. H. PIELE-
MEIER (Physical Rev., 1937, [ii], 52, 244). L. S.T.

Fresnel diffraction phenomena at ultrasonic
waves and their evaluation by Mascart’'s method.
F. MABLER (Ann. Physik, 1939, [v], 3%, 689—716).—
The Fresnel diffraction of light waves (x 0:646 to
0-480 p.) by standing ultrasonic waves (A 0-5 to
0-58 mm.) has been investigated. Results agree with
theory derived by Mascart’s approximation method.

0. D. S.

Dispersion of ultrasonic waves in liquids. F.
Marosst (Physikal. Z., 1939, 40, 294—297).—The
discrepancies between the results of Hiedemann et al.
(A., 1936, 1453) and of Dutta (A., 1938, I, 184) have
been investigated. The results of Dutta were re-
produced at 27°. At room temp., however, there was
an increase in the ratio of the velocity of ultrasonic
waves in H,O and PhMe with increasing frequency.
Under certain conditions dispersion effects could be
reproduced even at room temp. depending on the
coupling of the vibrating quartz with the transmitter.
The more intense was the sound wave, the greater
was the dispersion effect. With very slight coupling
the effect disappeared. It is concluded that no dis-
persion effect can be found in the frequency region
107 Hz. for H,0 or xylene. AL J. M.

Effect of ultra-sounds on supercooled water.
I. Sororov: (Tech. Phys. U.S.S.R., 1938, 5, 619—
621).—Water supercooled to —6°, which remained
liquid after vigorous shaking, crystallised when sub-
jected to ultra-sounds, the velocity of crystallisation
increasing with the energy supplied, but being appar-
ently independent of the frequency. JUALKL

Supersonic velocity in gases and vapours.
VIII. Supersonic velocity in air, steam, carbon
dioxide, and carbon disulphide. S.XK. XK. JATKAR
(J. Indian Inst. Sci., 1939, 22, A, 93—110).—The
velocity of sound v in air, steam, CO,, and CS, has
been measured at different frequencies in narrow tubes
at different temp. and 685 mm. pressure. The sp.
heats, calec. from v, are in good agreement with those
cale. from spectroscopic data. W. R. A.
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Thermal measurements in liquid! hydrogen.
H. GurscHE (Z. physikal. Chem., 1939; 184, 456—58).
—(, data for liquid H, between 20° and 40° k: and
between 10 and 100 atm and data for the heat change
during the expansion of hquld H,, over the same range
of pressure and for the sp. heat under the saturation

pressure, are recorded and discussed. C:R. H:

Specific heat, enthalpy, entropy, and dissoci-
ation of technical gases. E. Justi (Feuerungs-
tech., 1938, 26, 313—322).—Sp. heats calc. for"ideal
gases ' from spectroscopic data are converted by means
of ‘various equations of state to the actual condition
at a pressure of 1 atm. The difference between the
mean and true sp. heats for 'ideal and practical
conditions (1 atm.) are tabulated from 0° to 1000° for
Ny, H,, 0,5, NO,' CO, CO,, N,0,"80,, H O au~ CH},
CH:,,CHMCHG, andCH R.BIC:

Specific heat of iron from 1-1° to 20:4° K.
W. H. Keesom and B. KURRELMEYER (Physica, 1939,
6, 364).—For a sample of very pure Fe, ¢' = 0:001207'
-+ 0-0000047273 g.-cal. per mol. per degree, corre-
sponding with a. characteristic temp. 462° K.

L. J. J.

Liquid structure and entropy of vaporisation.
J. H. HipEBRAND (J. Chem: Physics, 1939; 7, 233—
235).—Comparison of the entropies of vaporisation of
24 liquids at temp. corresponding with ‘the same
vapour vol. indicates that the factors tending to
produce an ordered arrangement in a liquid are (a)
chemical ‘association; (b) dxpole orientation, ‘and (c)
geometrical shape. The significance of (c) is dlscussed
in connexion with the entropy of solutlon :

W.iR AL

Atomic heat of nitrogen in various nitrides.
II. S. Sarom (Sci. Papers Inst. Phys. Chem. Res.
Tokyo, 1939,'35, 385—398; cf. A., 1938, I, 507).—
The at. heats of N in Mg, Ti, P, Be, Mn, Th, Zn, and
Li nitrides at 25°% 100°, 300°, and '500° have been
cale. from measurements of the mol. heats of the
nitrides, and the at. heats of the elements concerned.
The at. heat of N is low in nitrides of elements of
small at. no.  Including previously determined vals.
from nitrides of B, Al, Si, Ca, V, Mo, and Ta, the
mean at. heat of N in nitrides is 3:1, 3:7, 5:1, and
6-1 at 25%, 100% '300%, and 500°, respectively.

D2 FoR:

Specxﬁc heats of thorium nitride, lithium
nitride, and zinc nitride. S. SATom (Sci.. Papers
Inst: Phys. Chem. Res. Tokyo, 1939, 35, 18)-—-190)
—The mean €, of ThyN, and Li;N has been measured
over the temp intervals  0—99-5°, 0—305:3°; ‘and
0—~-500:3° by the ice calorimeter.  The true C, of
ThyN, is given by (), = 0-04895 - 4-436 X 10-50 —
1-384° x 10-%02 and of Li sN by €, = 0:5127 +- 7-226
\< 1016 — 1-193 X 10“0- The me'm O, of ZngN,

has been measured over the temp. intervals 0—99- 6°
0—305:3°, and 0—419-2°, true O, being given by €, =
01142 1 8926 % 10-50 - 1-151"5¢ 10-56% T H:

M.p. of barium molybdate H. A: LIBBHAFSKY.
E. G. Rocrow, and A. F. Winsnow (J. Amer. Chem.
Soc., 1939, 61, 969—970).—Ba molybdate (1), pptd.
from an aq. NH solution of NH; molybdate by BaCls,
was melted in a Pt crucible in air and slowly: cooled.

The m.p. is 1480-4-5° Pt was mot attacked and
there was no indication of decomp. of (I).| On melting
in!vac. the surface of (I) darkens, some evaporation
oceurs, partial decomp oceurs; and the m. p.is approx.
the same asin air. WaR: AL

Melting as a ' disorder phenomenon. F. C.
Frank (Proc. Roy. Soc., 1939; A, 170, 182—189).—
The Bragg and Williams theory of order-disorder
transformations, is ~applied to melting. -There are
crit. temp. above and below the m:p. which limit. the
range of existence of the metastable, superheated and
supercooled, states.. The m.p. lies close to the upper
crit: point so that it is impossible to superheat a
crystal but a considerable degree of supercooling may
be necessary to start crystallisation in a liquid.  The
paper:is non-mathematical. (Cf. A.; 1939, I, .248.)

' GoDL R

Adiabatic demagnensatmn of potassium
chromic alum. H. B. G. Casmir, W. J. pE HAAs,
and D. e KLeErx (Physica, 1939, 6, 366—368).—The
entropy of K Cr alum as a function of the magnetic
temp. (7,;) from 1° to 0-033° K. has been determined.
The results are in agreement with Hebb and Purcell’s
theory (A., 1937, I, 353) for all temp. between 0:07°
and 1°K.; in thls range the relation between 7', and
T is given with an accuracy of 0-01° k. The Stark
splitting is 0-27° k. et abad el

_ Liquid versus vapour temperature. H. M.
LirTLe (Phys;cal Rev., 1937, [ii]; 52; 2556—256).—
When temp. is defined as cc the average Kinetic energy
of translation of the mols. the temp of a liquid and
vapour in equilibrium are not the same. The vapour
temp. may be % the liquid temp. = Spectroscopic and
not. thermometric. methods must be used to detect
this temp.. difference. sl

‘Reference temperatures for physical and
physico-chemical magnitudes of [chemical] com-

pounds. G. L. VoErmAN (Congr. int. Quim. pura
apli, 1934,°9, II, 483—484;: Chem.oZentr:; 1937, i,

1104).—The use of the c. scale and of 20° as a stan-
dard temp. is' recommended; and other 'reference
temp. are proposed.. A J.E. W.

Formation of an amorphous (vitreous) modi-
fication of water- by condensation of vapour at
low temperature. Lo STARONKA: (Rocz. Chem:;
1939, 19, 201—212)~—A" transparent coating forms
ina glass tube at <—175° (liquid N) throurrh which
a slow current: of damp air is passed.: The deposit
becomes opaque at about —130°, and this' change is
associated with evolution of <5-7-g.-cal. per g. of the
ice. - The internal energy of the condensate formed at

< —170° is about 100 g.-cal. perg. higher than that
of the condensate formed .at > —170°. .The new
product 1s considered to be a vitreous modification of
H,0. R

Symmetry number and thermodynarmc func-
tions for molecules having double minimum
vibrations. K. S:/Pmrzer (J. Chem. Physics, 1939,
7, 251—255)—Energy - levels and: thermodvnamlc
functions for a double min. vibrational degree of
freedom are discussed with special reference to NH,.
A simple formula,is given for the range of: validity of
the’ classical expressions for rotational ‘heat: -capacity
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and entropy and' the symmetry no. of doublemin. Density of pure deuterium oxide.. H. L. JouN-

vibrators is considered. W.R.A.

“Equations® of state.. G. Woorsey ' (J. Chem.
Educ.; 1939, 16, 60—66).—A discussion. L S.T.
- Differences in vapour pressures and mole-
cular heats of ortho- and para-hydrogen and
deuterium. K. SCHAFER (Z. physikal. Chem., 1939;
42, B, 380—394).—Mathematical. Energy proper
vals. of H, in the condensed state have been estimated
using quantum -mechanical perturbation theory;  dif-
ferent vals. are obtained for the perturbation of o-
and p-H,. WoRCAL

. Saturation pressure of water vapour between
73° and 130°., H. Moser and A. ZMACZYNSKI
(Physikal. Z., 1939, 40, 221—229).—A static method
(using a frlass membrane manometer) and a dynamic
method have been used to determine the saturation
pressure of H,O vapour in the above temp. range.
The followmg formulee were obtained: p — 760 =
27-12912(6 . — 100) - O -400793(0 — 100) -+ 3:04131
X 1030 — 100)® + 1-1241 x 10-°(0 — 100)%, for 0
between 73° and 1302, and 0 —100'= 3. 68608 o
10-2(p — 760) — 2-0073 % 10-5(p — 760)2 + 1-625 X
10‘8(71 — 760)% —1-61 X 10-11(p — 760)%, for p between
680 and 800 mm. A.J. M.

~Vapour pressure of sohd salts. I. Vapour
pressure  of mercuric halides and thermo-
dynamic calculations. Z. SrBATA and K. NIwA.
II. Vapour pressure of alkali halides and
thermodynamic calculations. K. Niwa (J. Fac.
Sci. Hokkaido, 1938, 2, 183—200, 201—221).—1I.
V.p. of COPh, (35—.)5°) HgCl, (45—70 ), HgBry
(60—75°);; and red Hel, (60—90 ). have been deter-
mined by Knudsen’s effusion method. Heats of
sublimation, free energy change, entropy, and chemi-
cal const. are calc,

IT. Similar measurements have been made with all
the alkali halides except LiF, LiBr, Lil, Nal, RbF,
RbBr, CsF, and CsI. These data and those of other
workers for the salts named are used for calculating
the thermodynamical quantities. F.L.U.

Vapour. pressure of thorium acetylacetonate
by radioactivity measurements. R. C. Youxg,
C. GoopMAaN, and J. Kovirz (J.. Amer. Chem. Soc.,
1939, .61, 876—878).—By means of a gas-saturation
method, which employs  non-radioactive N, and
counts the - particles carried over by the N,, the v.p.
of Th acetylacetonate (I). at: 1000° is 3:2-50:3 X
10-* mm. The amount of sublimed (I) was cale. by
washing out the apparatus with. EtOH acidified with
HCI, evaporatuw the solution on a Pt foil, and coun-
ting the no. of «-particles from the deposit “of basic Th
chloride. An improved prep. of (I) is given.

: : W

Critical constants of ethane. J. A. BEATTIE,
G. J. Su, and G. L. Sorarp. (J, Amer. Chem. Soc.,
1939, 61, 924 925)_The v.p. of C,H, at 25° is
41 38 atm. The crit. consts. are #, = 32 27°;};0 -01°,
Pe = 48-204-0-02 normal atm., v, = 0-148--0-0015 1.
per mol. (493 c.c..per g.), d. = 6-:76--0:97 mols. per

I: (0-203 g. perc.c.). : W.

‘ Specific ‘gravity change per ‘degree of tem-
Pperature.—See A:; 1939,/ 11, 237. 11 1+

. L

sToN (J. Amer. Chem. Soc.; 1939, 61, 878-—880).—
After correcting for the: presence of 280" and other
factors Whlch are (hscussed das of D,0 is 1-10763 -+
0:00005:° W.RA:

~ Thermal and electrical conduct1v1ty of iron at
high temperatures. R.W.PowzsrLL (Proc. Physical
Soc., 1939, 51, 407—418).—Results previously re-
ported (cf. A., 1934, 1163) are confirmed by two
independent methods. The thermal conductivity of
Armco Fe, determined to ~1000° by an abs. method
in which heat flowed radially from the centre to the
circumference of a thick-walled cylinder, decreases
steadily with rise of temp. through the magnetic
transformation region to a min. val. of 0-:065 near the
a—y transformation point. . Electrical resistivity was
measured up to 1430°, and the Lorenz function evalu-
ated over the e\perlmental thermal conductivity
range; from 200° to 800° it has unusually high vals.
(0- lZ:i:O -02:x.10=8),-but decreases steadily above the
magnetic transformation point to 0:60. 10-% at 1000°.
The Lorenz function of y-Fe is thus in fair agreement
with the val. 0-58 X 10~8 indicated by Sommerfeld’s
theory.. N. M. B.

Amorphous state. XIV. Thermal conduct-
ivity of amorphous bodies within the range of
softening. E. KUVSCHINSKI (Tech Phys. U.S.S.R.,

1938, 5, 491—498) —Data for rosin (1) and phenol-
phthalem (II) afford no evidence for the presence of
a break in the thermal conductlwty (k) curve within
the range of ‘softening. % = 000024 g.-cal./degree.
em. sec. for (I) over the range 20—90°%, and k=
0:000335 g.-cal./degree. cm. sec. for (IT) over the range
35—115°. C.R

Compressibility of gaseous ethane in the hlgh
density region. J. Bearmie, G. J. Su, and
G. L. StmARD (J. Amel Chem. Soc 1939, 61, 926—
927).—Vals. for the compxessmlhty of gaseous C,H,
at densities from 5—10 mols. per 1. have been deter-
mined at ‘75" intervals between 50° and 2752,

il Tn aaWiaB AT

Kmetlc theory expressxon ior the viscosity of
a gas. K. 8..G. Doss (Current Sci., 1939, 8,:109).—
Then of a gas canbe expressed by =7 (I RT [ )*N‘lcl'
where d is the diameter of the mol.; it is practlcally
the same -as the accurate expression. derived by
Chapman, (A., 1916, ii, 416). LS T

Calculation of surface viscosity from experi-
mental results. J. J. HErMANS (Physica, 1939, 6,
313--320).—Harkins and Kirkwood’s formula (A
1938, 1, 186) for a rectangular slit also: applies to a
canal formed by mica plates resting ‘on the surface,
as in Joly’s experiments (ibid., 77). L. J.J.

Influence of electric field on the -viscosity ol
liquids. H. Mexz (Ann. Physik, 1939, [v], 34,
T740—760). o g capx]lary viscosimeter for the compari-
son of viscosities in high electric fields (20 kv. per cm.)
is described. The effect of static and alternating
field, up to 600 Hz., on the viscosity of CgHg, Et,0,
PhCl -and CCly has been’ inyestigated.. . In:the pure
hqmds the. eﬂ'ect is very small but on saturation of
Et,0: and PhCl with H,O ‘an increase of viscosity
Wlth field is observed with characteristic polarisation
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effect and dependence on frequency. This increase
is ascribed to the transference of velocity by ions
moving at right angles to the direction of flow.
0.D.S.
Amorphous state. XIIIL. Viscosity, electrical
conductivity, and dielectric losses in alcohols
and glycerol. P. KosExo, E. KUVSCHINSKI, and
N. ScrrscERIN (Tech. Phys. U.S.S.R., 1938, 5, 413—
424)—The variation of 7, sp. resistance 7, €, and di-
electric loss ¢’ with temp. have been studied for Pr*OH,
BufOH, and glycerol over wide temp. ranges. Meas-
urements of n have been made over a range of 10-2—
101 poises, and of € and €’ at 50 and 1000 Hz. Re-
laxation times = have also been evaluated. It is
found that log 7, log 7, and log = are not rectilinear
functions of 1/7' but that the temp. coeffs. which are
equal at the same temp. rise with fall of temp. =, 7,
and ~ are proportional to each other when temp.
varies. TxHL G

Dependence of viscosity of long-chain fatty
acids on temperature and degree of unsatur-
ation. G. B. Ravirscx (Compt. rend. Acad. Sci.
U.R.S.S., 1939, 22, 34—36).—For C,q4 acids the vis-
cosity decreases linearly with increasing I val. A
general equation for the effect of temp. is given, and
data in agreement for a no. of C;g acids are recorded.

L.J.J.

Thermal diffusion of water vapour-hydrogen
mixtures. Z. SHIBATA and H. Kiracawa (J. Fac.
Sci. Hokkaido, 1938, 2, 223—239).—The changes in
composition of H,0 vapour-H, mixtures due to
thermal diffusion in a temp. gradient have been
determined between room temp. (cold) and each of
10 different temp. from 201° to 1021° (hot). The
relation log (pa/Pg)net = 7 10g (Pa/PB)cora -+ const. is
valid over the whole range (p = partial pressure).
7 1S a const. depending on temp. but not on composi-
tion. The results are used to calculate some quanti-
ties occurring in Chapman’s theory (cf. A., 1924, ii,
823). F. L. N.

Parachors of binary mixtures. F. ISHIKAWA
and T. Aropa (Bull. Inst. Phys. Chem. Res. Japan,
1939, 18, 150—161).—[P] for the systems C;H ,—~EtOH
(I), PCL-CgHg (II), and POCL,—C¢Hg, measured at
25%, agree with those calc. from vals. for solute and
solvent by [P] = (1 — 2)[P]; + z[P], where x is the
mol. fraction of solute. The max. deviation from the
calc. val. is —1 obtained with (I). . [P] for (I) and (IT)
is expressed more accurately by [P] = a -+ bz. :
F

Total and partial pressures of binary solutions
of the butyl alcohols in benzene at 25°. B. B.
ALLEX and S. P. Lixco [with W. A. Fersye] (J.
Physical Chem., 1939, 43, 425—430).—Data are pre-
sented in tabular and graphical form. Departures
from Raoult’s law follow the order Bu*OH <BufOH
<CHMeEt:OH <Bu?OH. This transition is attri-
buted to increase of polarity as the H atoms of the
carbinol C atom are replaced by Me. J. W.S.

Density and refractive index of aqueous fur-
furaldehyde solutions. S. Mor®skr, F. NowoTNy,
and W. Cazts (Przemyst Chem., 1939, 23, 30—32).—
d and 7 are recorded for the system furfuraldehyde (I)

-H,0, at 20°. Pure (I) has b.p. 161:75°% d 1-1614;
and n 1-52624. PR
Specific heat, density, and vapour pressure in
the system methyl alcohol-water-lithium chlor-
ide. E. L. TsouERNIAK (J. Gen. Chem. Russ., 1938,
8, 1341—1352).—Sp. heat— (25° and 50°), p—, and v.p.
—composition curves are given for the system MeOH-
H,0-LiCl ([LiCl] = 1 g.-mol. per L. of solw‘fenlg’).T

Viscosity in binary liquid systems. L. H.
Brmrp and E. F. DALy (Trans. Faraday Soc., 1939, 35,
588—592).—p—, 71—, and mol. polarisation—composition
curves have been determined for binary mixtures
containing highly purified cis- and frans-decalin and
tetralin, and in a few cases CgHg, C;,Hg, and CCl,.
A semi-empirical formula is derived from Macleod’s
viscosity equation, using vol. fractions instead of mol.
fractions. The formula breaks down for mixtures
containing tetralin, and an explanation of this is
offered. 7 is not necessarily a function of p or * free
space’’ alone. Consts. for the purified liquids are :
cis-decalin, o3 0:8834--0-0001, =3’ 1:4806--0-0002,
b.p. 195:6--0-2°/762 mm. ; trans-decalin, of’ 0-8598-+
0-:0001, 7¥ 1:47044-0-0002, b.p. 187:95-10-2°/766:5
mm. ; tetralin, pf® 0-9573-4-0-0001, 73 1-564254-0-0002,
b.p. 206:8-4-0-2°/759 mm. 105 4L B

Viscosity determinations of slag systems.
J. R. Rarr, Q. C. M’MirrAN, and R. Hay (J. Roy.
Tech. Coll., 1939, 4, 449—466).—The systems CaO-
Si0,, MnO-Si0,, and Ca0-Al,0,-Si0, have been
studied. The first of these shows a min. in the 7
composition isothermals at the compound Ca0,Si0,.
The variation of = with composition in the other
systems is not a continuous function. PEHEG

Pressure-temperature phase diagram of Na-K
alloys and the effect of pressure on the resist-
ance of the liquid phase. C. H. KrEaN (Physical
Rev., 1939, [ii], 55, 750—754).—The phase diagram
of the binary system Na-K asa function of pressure;
temp., and composition is plotted from determin-
ations, at 0—150° and up to 10,000 kg. per sq. cm.,
of the pressures at which discontinuities occur in
resistance isotherms of Na—K mixtures in various
proportions.  The composition of the eutectic in the
subsystem solid Na-solid Na,K-liquid is almost
independent of pressure over the range, but that of
the eutectic solid K-solid Na,K-liquid moves from
~B7 at.-% K at atm. pressure to 59%, at 10,000 kg.
per sq. cm. The rise of m.p. with pressure is markedly
less for the alloys than for the pure metals; the rise
of m.p. produced by 10,000 kg. per sq. cm. for the first
eutectic is 42° (68° for pure Na); the corresponding
rise for the second eutectic is 42° (105° for pure K).
Some data for the relative resistance of the liquid
alloys as a function of pressure are given. i

Effect of silver on the gold-copper super-
lattice, AuCu. R. HurtGreEN and L. TARNOPOL
(Amer. Inst. Min. Met. Eng., Tech. Publ., 1939, No.
1010, 10 pp.; Met. Tech., 1939, 6, No. 1).—Assuming
that superlattice formation is due to attraction
between unlike atoms and differences in at. size, it is
shown theoretically that substitution of Ag for Au in
the AuCu superlattice should lower the crit. temp. of
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ordering. = Experiments confirm this prediction. The
orthorhombic, pseudotetragonal phase is stable over
a wider temp. range than has been supposed. At
lower temp. the tetragonal cell is found. The
pseudotetragonal cell of the orthorhombic phase has a
b/a ratio slightly >1. As the temp. of anneal falls,
toward the region of stability of the tetragonal phase,
the b/a ratio increases. Apparently the transfor-
mation from orthorhombic to tetragonal does not
take place gradually. At room temp. the b/a ratio
increases ‘with time. The resistance of the' ortho-
rhombic phase shows that the mechanism of ordering
is not as simple as has been supposed. There is a
small decrease in at. vol. just above the transformation
temp. At low temp. the time necessary to attain
equilibrium is longer than the hitherto accepted val.
R. B. C.

Volatility of silver, in relation to the nature
of the atmosphere, the temperature, and the
composition of binary silver alloys. I.N. PrLAk-
SIN and A. J. BrEcHSTEDT (J. Gen. Chem. Russ.,
1938, 11, 1556—1563).—The rate of volatilisation of
Ag at temp. >1000° in air is > in CO, > in N, > in
coal gas; it is greater for Sb and Cu than for other
alloys (with Au, Sn, or Pt). The effect is ascribed to
lowering of the surface tension of molten Ag by
dissolved Ag,O or by other metals.

Influence of nickel on the solubility limits of
the o-phase in copper-aluminium alloys. V.
GriDNEV and G. Kurpsumov (Metallwirts., 1936,
15, 229—231, 256—259; Chem. Zentr., 1937, i,
1098).—Addition of 29, of Ni to Cu—Al alloys (82—
989, Cu) reduces the solubility (s) of Al in Cu and
displaces the boundary of the «-phase region from 9-8
to 8:6%, Al; the eutectoid line is raised from 570° to
605°. s is independent of temp. below the eutectoid
decomp. temp. Increase of the Ni content to 49,
causes no further shift of the «-region boundary or the
eutectoid line, owing to inducement of a hardening
- process. The eutectoid point is displaced to higher
Al contents by addition of Ni. A J. EW.

Reversible transformation in copper-alumin-
ium alloys.—See B., 1939, 498.

Intermediate phases in the aluminium-copper
system aiter slow cooling. A.J. BRADLEY, H. J.
GorpscaMiDT, and H. Lipson (J. Inst. Metals, 1938,
63, Advance copy, 447—459).—The phase sequence
for slowly-cooled Al-Cu alloys containing 16—30%,
Al has been determined by X-ray analysis; the
structures of alloys with compositions between
CugAl, and CuAl are all derived from a body-centred
cubic lattice by the omission of varying nos. of atoms
and consequent changes in symmetry. The three -
structures are closely related and no two-phase regions
exist between them ; y (CuyAl,), cubic, exists between
16 and 18-8%, Al, y, (Cu,,Al,,) between 18-8 and
20-79, Al, and y, (CusAl,) between 20-7 and 22-59,
Al. The structures of y; and y, deviate slightly from
cubic symmetry and the superlattices differ from each
other and from y. The ¢ (Cu,Aly) and 4 (CuAl)
phases are totally distinct and are separated from
adjacent phases by definite two-phase regions; the
low-temp. forms of these phases are probably mono-
clinic (21 atoms) and orthorhombic (20 atoms per

unit cell) respectively, and have structures related to
that of Ni,Al,. A.R.P.

System aluminium-zinc. W. GUERTLER, H.
KrAvsE and F. Vorrz (Metallwirts., 1939, 18, 97—
100).—Alloys containing 20—509, Al have been
examined microscopically and by thermal analysis.
New vals. for the solidus temp. have been obtained,
and it is shown that the solidus curve running from
the m.p. of Al cuts the 380° eutectic horizontal at
approx. 179, Al. This explains the finding by the
authors and others of « crystals in alloys containing
20—309, Al C. E. H.

(-Ray investigation of cobalt-aluminium
alloys. A.J. Braprey and G. C. SEAGER (J. Inst.
Metals, 1939, 64, Advance copy, 509—516).—The
following intermetallic compounds have been de-
tected by X-rays in the Co—Al system : CoAl, Co,Al;,
CozAl;y or Co,Aly, Co,Alys, and CoAl;. - CoAl is body-
centred cubic, @ 2:8565 A., and dissolves both Co and Al
with linear reduction in a. Co,Al; is hexagonal,
Dy, C6/mmc, with 28 atoms in the unit cell, whilst
the other compounds have complex structures which
have not yet been resolved. Al dissolves in the cubic
form of Co, but not in the hexagonal, and tends to
stabilise the cubic structure on cooling; prolonged
annealing at 320° of such alloys produces pptn. of
CoAl and reversion of the cubic Co to the hexagonal
form. A R.P.

Variation of electrical resistance of (A)-tin-—
zinc and (B) lead-antimony alloys at low tem-
perature. E. KurzyNiec (Bull. Acad. Polonaise,
1939, A, 489—497, 498—518).—(a) The ratios r of
the resistances at the temp. of liquid H, and of liquid
N, to the resistance at 0° haye been measured for
various Sn—Zn alloys tempered at 190°. For the
lower temp. small additions of Zn to Sn cause a great
increase in 7. The max. val. of 7 is attained for
~2 at.-% Zn; r then decreases almost linearly with
increased Zn content up to pure Zn. r varies in a
similar way for the higher temp. but the max. val.
is attained for 2—4 at.-9%, Zn.

(B) r vals. have also been obtained for Pb—Sb alloys
tempered at 225°. Contrary to theoretical expect-
ations, small additions of Pb to Sb cause a marked
increase in 7. It is inferred that for systems in which
mixed crystals are formed small additions of one
constituent must cause a marked increase in r, but
that the converse is not necessarily true. The sp.
conductivity isotherms have also been calc. for Pb—
Sb alloys at —252-9° and —195-9°. W. R. A.

System iron-zinc. II. F. Havna, R. WEIL,
and F. Gorzr (Z. Metallk., 1939, 31, 112—113; cf.
A., 1938, 1, 612).—A detailed account of work already
noted (A., 1939, I, 251).

Electronic diffraction in the surface layers of
metal alloys. V. KassatocHEIN (Compt. rend.
Acad. Sci. U.R.S.8., 1939, 22, 37—38).—A comparison
of electron- with X-ray-diffraction patterns shows
absence of the y-phase in surface layers of steels, and
of the g-phase in those of brass, as a result of surface
strains produced in polishing with emery. L. J. J.

Magnetic stability. R. GorLpscemipr (Helv.
Phys. Acta, 1936, 9, 635—636; Chem. Zentr., 1937,
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i; 1101).—The dependence of p on the magnetisation
and hysteresis losses in two Fe alloys is studied.
Magnetic stability is shown only by a hard alloy.
Uivh ghoheo a1E A J. E.W.
Two series of mixed crystals between Hume-
Rothery compounds in the ternary  system
silver-copper—zinc. K.MoErLLER (Naturwiss., 1939,
27, 167).—X-Ray and  microscopic investigations
show  that two series of mixed  crystals between
Hume-Rothery compounds can: exist in the Ag-Cu-
Zn system. The e-phases of the Ag-Zn and Cu-Zn
systems (hexagonal close packing) are linked by a
ternary mixed crystal series. The y-phases of the
Ag—Zn and Cu-Zn systems (space-centred ‘cubic
lattice, with 52 atoms in the cell) also form ternary
mixed crystals. A, J. M.

Magnesium ternary systems.. H.BAUR (Metall-
wirts., 1939, 18, 145—149, 164-—166).—Existing in-
formation on the constitution of ternary alloy systems
containing Mg is reviewed. C.E. H

Vapour pressure of zinc in brasses. R. HARr-
GREAVES (J. Inst. Metals, 1939, 64, Advance copy,
603—612).—Within the single-phase fields the v.p:
of Zn in brass, Al brass, and Ni brass can be expressed
in the form: log P = — B/T -+ A, where 4 and B
are consts. By using the vals. of Zn v.p!at suitable
temp. the heats of sublimation of Zn from ‘various
brasses have been calc. by means of the reaction iso-
chore. The effects of Zn volatilisation on the surface
structure have also been examined. AR.P.

X-Ray study of slowly cooled iron-copper—
aluminium alloys. I. Alloys: rich in iron and
copper. A. J. Braprey and H. J. GOLDSCHMIDT
(J. Inst. Metals, 1939, 65, Advance copy, 157—169).—
The equilibria in the Fe- and Cu-rich fields of the
system have been determined by X-ray powder
photographsofslowly-cooled alloys ; in this range there
are 3 phases, as well as 3 two-phase fields and 1 three-
phase field. The «-phase field includes the face-centred
cubic” Al-Cu alloys from 0 to 20 at.-%, Al and from
0 t0 2-5%, Fe. The B-phase field consists of 3 regions;
with small amounts of Al the atoms are randomly
distributed on a body-centred cubic lattice, but
near FeAl, there is a superlattice in which alternate
corners are occupied by Al atoms (8;), and near
50 at.-%, Al the cube centres are Fe or Cu and the
corners Al (8,). The £ and 8, fields occupy successive
narrow strips along the Fe—Al edge of the system,
but the B, field broadens into’a wide area about the
509% 'Al line and terminates at the composition
FeCu,Al;. In the 2-'and 3-phase fields, increasing
the ‘Al content results ‘eventually in overlapping of
the 310 line of the body-centred and 400 line of the
face-centred cubic patterns and finally in‘ the. co-
incidence of the 930 line of the y-phase with these
two lines. . ; ‘ AR APS

Copper-rich nickel-aluminium-copper alloys.
II. Constitution of the copper-nickel-rich alloys.
W. O. ALEXANDER (J. Inst. Metals, 1938, 63, Advance
“copy, 426—445 cf. B.; 1937, 922).—The structure
of Cu-Ni alloys with 1—35%, Al has been examined
by thermal;: micrographic, and X-ray methods.and
. the results:are: shown in pseudo-binary diagrams,for

const. Ni contentsiof 3; 6,10, 20, and 40%,. At high
temp. the equilibria are controlled by the following
facts : - primary separation of NiAl containing ' dis-
solved Cu; isomorphism of CuzAl and NiAl above
and their immiscibility below: 750°, presence of a
eutectic valley between the Ni—Al and:Cu—Al binary
alloys along which « -}- NizAl first separate and then,
below 1250°, « -+ NiAl - At lower temp. NiAl and
NizAl retain Cu in solid 'solution ‘and extend their
phase-formation:influence right. into the Cu'corner
of the ternary system to alloys containing only Ni 3;
Al 8 and Ni 3, Al 19,; respectively. A. R:P

' Magnetic studies in the termary system Fe—
Ni-Al. " J. L. SxoEK (Physica, 1939, 6, 321—331).—
Measurements of the inner demagnetisation and of the
saturation vals. of alloys containing equimol. propor-
tions' of Ni and Al, both quenched from 1200° and
cooled at varying rates to 500°; indicate the presence
of a non-magnetic phase in all the annealed alloys from
10 to 100%, NiAl. In the quenched specimens with
80—1009, NiAl the basic alloy 1is non-magnetic.
Hence, in contrast to the results of Bradley and Taylor
(A., 1938, I, 74, 449) the two-phase area extends over
the whole of the Fe—NiAl line, which is one of its main
conodes. This is substantiated by the curve of
saturation vals. against 9%, NiAl, which is continuous
in all cases, and linear in the annealed specimens. The
phases are Fe, and NiAl, both body-centred, but small
amounts 'of a face-centred phase are formed on slow
cooling. : L. J.J.

Iron-carbon-aluminium alloys.—See B., 1939,
493. ' i

The brittle o-phase in. the ternary system
iron-chromium-manganese. P. SCHAFMEISTER
and R. ERGANG (Arch. Eisenhiittenw., 1938—9, 12,
507—510; - cf.  B., 1937, 563).—Published data
have been extended to cover all compositions in the
system. at 700°.  Mixes: were melted for 0-5 hr. ab
1200°, then for 8 hr. at 800°% after quenching, and
finally for a long period at 700°. : The isotherm! is
similar. to those for the system Fe-Cr-Ni (A,, 1939,
I, 252), but owing to the greater solubility of Mn in
Fe—Cr (35%,) the pure o-phase extends to 64%, Mni
T 2 R CIM.

Low-temperature transformation in iron-
nickel-cobalt alloys.—See B., 1939, 493.

Release of air dissolved . in water. A. G.
Strrrrro (J. Roy. Tech. Coll.,: 1939, .4, 421 —426).—
A graph of the solubility of * air ” (2 vols. N, and 1
vol. 0,) at a total pressure of 760 mm. has been com-
puted from the ordinary graph (for atm. pressure of
760 mm.).. It is shown that the vol. of * air’ re-
leased on warming a solution which is saturated at a
lower temp. is much less than that expected from the
graph. 'This saturation persists for many hr. It is
reduced if the surface of the flask is contaminated by
air.. The role of air bubbles in promoting boiling and
“singing * is. noted and these phenomena are. dis-
cussed. , : ; S H G

_Aqueous solubilities of unsaturated alcohols.
P. M. GnyinGs, |(Miss) E. Herrixg, and: (Miss) D.

_CoLTRANE (J. Amer. Chem. Soc.; 1939,.61, 807—S808).

—The aq. solubilities (s) of 7 unsaturated alcohols at
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20°, 25°% and 30° have been determined and: are' >
those of corresponding saturated alcohols. When the
C.C and OH groups are close together at the centre of
a compact mol. s is greatest, but, diminishes with in-
creaso of mol. wt. and temp. W, R AL

Solubility of ethers in solutions of strong
acids. G.' LeseuNE (Compt. rend., 1939 208,
122512275 cf. A., 1929, 1375).—The solubility of
Et,0 in Hy PO and. HCIO is in approx. parallelism
with the 10,708 doubly-hnLed O in the acid mol.;
H,SO, (assuming two such atoms) is anomalous,
Cryoscoplc measurements on HCIO, solutions show
that no definite compound is formed, and ‘association
of Et,0 and acid mols. is probably apolar effect. 'The
inéréaso of the Bt,0-solubility with ‘the acid concn.
does not commence until a certain crit. conen. is
reached, suggesting that Et,0 mols. replace a deficiency
in the H O associated with each acid mol. The effect
of acids on the solubility is much smaller with Pr,0,
and cannot be detected with Bu,0. A.J, E. W.

Molecular forces and solvent power. R. G.
Larson and H. Houxt (J. Physical Chem., 1939, 43,
417—423).—The solubilities (s) of NaCl, NaBr, Nal,
K (I, KBr, and KI in Pr*OH, PrfOH, Bu“OH BuBOH
sec. -BuOH and 7-C.;H; OH have been determined
at 25°. The dielectrio consts (€) of the alcohols, deter-
mined ‘at ~3000 cycles per sec., are 30-2, 24:14,
20-08;-'18-:565;716:98,°17-32, ' 16-77, 'and " 13-77," re:
spectivcly. Plots of log s against the ¢, [P], and mol.
vol. of the solvents give, with a few exceptions, smooth
curves for each solute. J. W. S.

__Effect of grinding on solubility of mineral
substances.—See B., 1939, 554.

Radio-cobalt as indicator for'determining the
solubility of Co(OH),. I. B. N. CACCIAPUOTI
and I, Ferra (R.C. Atti Acad Lincei, 1938, [vi], 28,
385—2388).—The solubility of Co(OH), prepared as in
ordinary analytical processes 'is 0-01046 mg. per 1.
Co was determined by measuring the activity of an
added artificially radioactive isotope. 0.J. W.

Solubility of mercuric chloride in aqueous
solutions of several chlorides. H. C. THOMAS (J.
Amer. Chem. Soc., 1939, 61, 920—924).—The adg.
solubility of HgCl, at 25° ranges (10° determinations)
from  0:27003m. to 0:2701gm. < The  solubilities of
HgCl, at 25° in solutions of HCI, LiCl, CaCl,, ‘AlCL,,
LiCl-CaCly,  and LiCl-AlCl; of. various  concns. are
recorded. In the concn.range correqpondmg with the
solid phase HgCl, the HgCLCl’ complex is of the same
nature in all the solutions. W.R. A.

Solubility of bone in b1ologlca1 fluids.—See A
1939, I1T, 488."

Velocity of dissolution of aluminium i in sod.lurn
hydrox1de solution.—See B., 1939 506.

; Pass1v1ty of iron and steel in nitric ac1d solu-
tion.  XXVI. Y. Yamamoro @ (Bull. ‘Inst. Phys.
Chem. Res. Japan, 1939, 18, 162—170).—The extent
of attack of Fe and steel in the passive state by HNO,
increases with concn., being very rapid when [HNO,]
is >949, due to.the Tow [}120] failing to render Fe
completely ' passive. R H 5

stances on the H-charging curve.

Test | of Polanyi's  theory of adsorption by
means: of adsorption measurements on glass
and. wood. charcoal with different gases below
the critical temperature. W. vAN DINGENEN
(Physica, 1939, 6, 353363 ; cf. A.;-1938, I, 76, 450 ;
1939, I, 139). —Published data; for 03, CO H2, and
D, on glass and charcoal and data recorded for A; Oy,
and N, on charcoalin the region 90-—55° K. give temp -
mdependent adsorption potentlal curves in agreement
with Polanyi’s theory. Heats of adsorptlon cale. on
the basis of this theory are in satisfactory agreement
with vals.: calc. by the Cla.peyron‘Clausms relation
from the adsorption  isotherms. . CO on charcoal,
however, gives different potential curves above and
below 61:5° K., and the difference between H, and D,
potential curves is anomalous, S

Densities: of vapours adsorbed  on.charcoal.
J. D: DaxrortH and T. pe VRIES (J. Amer. Chem.
Soc., 1939, 61, 873—876).—The average densities d
of CCl; and COMe, adsorbed on a steam-CO,-activated
coconut charcoal have been: determined at 30° The
large val. of d observed for small amounts of adsorbed
material indicates that a small portion of the C
surface possesses very large forces of attraction for
the adsorbed mols. As more material is adsorbed d
decreases rapidly to a min., but increases as the
equilibrium  pressure is 1ncreased finally attaining
the val. for the normal liquid. "The data suggest
that 15—209%, of the surface area of the C contains
active centres to which the vapour is first adsorbed.
As the equilibrium pressure increases the less active
centres are covered with a layer of ¢ < that of the
normal liquid. Finally, further increase of pressure
causes the mols. to move laterally to make room for
other adsorbed mols., producing an increase in the
average d.- W. R A.

Statistical theory of the adsorption of double
molecules. 'T. S. CeANG (Proc. Roy. Soc., 1939,
A, 169, 512—531).—A theoretical investigation of
the case when a diat. mol. is adsorbed without dis-
sociation, so that the two atoms of the mol. are accom-
modated on neighbouring sites. It is found that if
the forces between the mols are attractive there will
be a crit. temp. at which the fraction of adsorption
will exhibit ‘a  discontinuity. GADIP,

Surface chemistry of the platinum electrode.
B. ErsaLER and A. FRUMRIN (Trans. Faraday Soc.,
1939, 35, 464—467).—Methods of investigating the
a,dsorption of gases and ions on Pt electrodes are dis-
cussed. Ershler’s method (A., 1938, I, 624) using
only a very small quantity of solution minimises the
depolarising ‘action of traces of dissolved gases and
permits’ observation of the effect of adsorbed sub-
Curves are given
showing the effect of traces of Na;AsO, on the charg-

_ing characteristic' in ¥-Na,SO,, 0-02x. in H,80,.

TW. S.
Optmal sensitising of silver halides by dyes.
I. Adsorption of sensitising dyes. S. E. Suge-

pARD, D. H. LAMBERT, and R. D. WALKER (J. Chem.
‘Physics, 1939, 7, 265—273 ; cf. A.; 1938, I, 151, 579).

—Basic cyanine dyes are completely and 1rrever51bly
adsorbed from aq. solution by AgBr, but the velocity
of adsorption is greatly reduced by the presence of
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gelatin.  Dye mols. are held by the hydrophilic
ionisable part of the mol., the hydrophobic part being
in solution as a primary monolayer. -~ A second mono-
layer may be formed with  reversed . orientation.
Calculations of the adsorption-density at saturation
for a primary monolayer agree with edge-on”
adsorption of the dye mols. in approx. close-packed
assemblies. At least two states of aggregation must
be assigned to the adsorbed dye, in agreement with
the data of Leermakers et al. (cf. A., 1938, I, 151).
They are provisionally regarded as uni- and multi-
mol. Erythrosin and other acid dyes, which contain
non-adsorbed hydrophilic groups, are incompletely
and reversibly adsorbed, and appear to be oriented
similarly to the cyanine dyes. W.R-A.

Radioactive method for determining ionic
adsorption at crystal surfaces. I. L. IMRE
(Kolloid-Z., 1939, 87, 12—21; cf. A., 1938, I, 25,
299).—Using Th-B as indicator, the true adsorption
of Pb™ on PbSO, has been measured and found to
agree with calc. vals. Addition of EtOH increases the
adsorption. 18536 10R

Adsorption in the solid phase. S. DOBINSKI
and A. JacieLskr (Bull. Acad. Polonaise, 1938, A,
423— 427 ; cf. A., 1939, I, 22).—The surfaces of Pb—Sb,
Zn—Sn, Cu—Ca, Ag-Cd, Cu—-AI-Ni (I), and Al-Cu-Ni-
Mg (II) alloys have been investigated by electron-
diffraction methods. Assuming that the vals of y
for solid metals are in the same order as for molten
metals, the metal of lowest y will be adsorbed at the
surface of the others. Thus Sb, Sn, Ca, Cd are ad-
sorbed at the surface of Pb, Zn, Cu, Ag, respectively.
In (I) and (II) Al and Mg respectively have the
lowest . ; W.R.A.

Comportment of the palladium-hydrogen sys-
tem toward alternating electric current. G. A.
Moore (Trans. Electrochem. Soc., 1939, 75, Pre-
print 22, 257—287).—The electrostatic capacity ex-
hibited by Pd—H is attributed to the existence of the
H in narrow rifts in the Pd, the whole forming a
highly conc. condenser. The H within the rifts is
highly ionised and itself acts as an oscillatory con-
ductor. At a const. high H content the conductance
of the system increases on passing from d.c. to a.c.
of gradually increasing frequency ; also the conductor
exhibits a natural frequency of electrical oscillation
dependent on the dimensions of the rifts. The
changes in the dimensions of the rifts, and in the
amount of H occluded in them, are traced under
different conditions. J. W.C.

Thickness of air-formed oxide films on iron.
W. H. J. VErNON, F. WorMwELL, and T. J. NURSE
(J.C.S., 1939, 621-—632).—The thickness of air-
formed oxide films on high-purity Fe and mild steel
has been estimated from chemical analysis of films
stripped from the metal by treatment in absence of
air in a solution of I in anhyd. MeOH. The data,
supplemented by determination of the total O in the
surface by Sloman’s vaec. fusion method, are corre-
lated with gravimetric - determinations of the O
absorbed. Data are recorded for the invisible and
coloured films produced on heating the specimens in
‘air at various temp. J. W.S.

Influence of oxide film on aluminium on
chemical and electrochemical behaviour of the
metal.—See B., 1939, 505.

Spreading of oil on surface of water. BaAr-
rRILLON and P. Wooa (Ann. Off. nat. Combust. liq.,
1938, 13, 223—286).—Apparatus which measures the
rate and extent of film formation from a given quan-
tity of oil on a calm or rippled H,O surface is described.
Experiments with a large no. of oils and H,O of py 7-3
showed that animal and vegetable oils, particularly
cod and linseed oils, give the best and mineral oils the
poorest films. The order of efficiency of the oils is
not the same for calm and rippled conditions. At-
tempts to correlate film formation with mol. wt.,
interfacial tension, unsaturation, and total acidity
were unsuccessful. R.B.C.

Rubbed films of barium stearate and stearic
acid. L. H. GerMer and K. H. Storks (Physical
Rev., 1939, [ii], 55, 648—654; cf. A., 1938, I, 347).
—Tilms of Ba stearate (I) and of stearic acid (II)
on polished Cr and on smooth natural faces of SiC
crystals give, after rubbing with clean lens paper,
electron diffraction patterns by the reflexion method.
Well-rubbed films give patterns of a single layer of
mols. axially normal to the surface, the hydrocarbon
chains of (I) being more precisely oriented than those
of (II), as is the case for unrubbed single layers of
mols. of (I) and (II) deposited by the Langmuir—
Blodgett method. Thickness of rubbed films on Cr is
found, by the Blodgett optical method, to be the same
as that of unrubbed single layers of mols. Lightly
rubbed films of (I) may be thicker than a single layer,
and, after rubbing, the axes of the hydrocarbon chains
still stand normal to the surface, but lateral arrange-
ment is less regular. In the case of (II), mols. left on
top of the first layer after light rubbing in one direction
lie inclined at ~8° to the surface, point against the
rubbing direction, and are arranged in crystals having a
structure different from that of the film before rubbing ;
they are completely removed by very light rubbing in
the opposite direction. N. M. B.

Properties and- structure of protein films.
I. LaxeMmuIr (Proc. Roy. Inst., 1939, 30, 483—496).
—A lecture.

Spreading of proteins. J. VAN ORMONDT (Chem.
Weekblad, 1939, 36, 262—265).—A survey of pub-
lished work: F. L. U.

Very dilute films of proteins. Attempt to
determine mol. wts. J. GUASTALLA (Compt. rend.,
1939, 208, 1078-——1080).—The surface pressures of
very dil. films of ovalbumin (I), heemoglobin (IT), and
gliadin (I1I) on 0-01N-HCI at 19° have been measured
as a function of surface concn. The following mol.
wts. have been deduced: (I) 40,000; (II) 12,000;
(III) 27,000. W. R. A.

! Surface elasticity '’ of protein films. I.
Egg-albumin. J.B. BATEMAN and L. A. CHAMBERS
(J. Chem. Physics, 1939, 7, 244—250).—The limiting
area A, and ‘ surface elasticity,” M, (= —A4.dF[d4),
of egg-albumin films have been measured as a function
of the py of the substrate. The M~F curves are of
characteristic form with a well-defined max., (M;)max.-
A, shows a sharp max. near the isoelectric point
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{~1:45 sq. m. per mg.), falling off steeply to both acid tension data confirm Traube’s rule. « Pyramidone has
and alkaline sides and rising again near py 2 and 11-7.  a surface activity > that of antipyrine. = O.J. W.

Such large variations are not manifest in (M;)max.~Pir
curves, and for the py range studied the observed
elasticities are due to a unimol. film of true limiting
area ~1:0 sq. m. per mg. The low vals. of 4, ob-
served at certain vais. of py are due to unspread
material which does not contribute to the mechanical
properties of the film. The val. of M ~F curves for
the characterisation of protein films is emphasised.
W. R. A.
Existence of two forms of protein surface
films. M. Jory (Compt. rend., 1939, 208, 975—
976).—Surface films maintained at low pressure during
prep. (type 4) are characterised by small n and by
reversible -4 relations. Type B films, produced
when the pressure is allowed to rise during formation,
*have higher 7, which increases to a const. val. in
several hr., and rises with temp. Their F—4 curves
show hysteresis, and the films change reversibly to rigid
and elastic two-dimensional gels when subjected to a
certain crit. compression. F-4 and 7 curves are
affected by change of py. The two types also differ
in electrical properties and in surface concn.
, : A J. E. W.
Electric forces at the interface of two dielec-
trics. B. KAMIENSKI (Rocz. Chem., 1938, 18, 600—
613).—The curve relating potential at the air—water
interface of aq. org. acids (AcOH, EtCO,H, PrCO,H,
BzOH, and salicylic acid) or bases (CH,Ph-NH,,
piperidine, C,H/N, «- and B-picoline, -collidine,
lepidine, and quinaldine) with p; shows a point of
inflexion at a py numerically equal to the pK of the
acid or base. In the case of amphoteric electrolytes
the potential-py curves pass through a max. or min.
: R
Adhesion in detergence. R. C. PALMER and
E. K. RmorarL (J.C.S., 1939, 573—577).—The ad-
hesion of particles of carborundum and CaCO, (~20
) to Si0, surfaces has been studied in presence of dil.
solutions of paraffin-chain salts by an adaptation of
von Buzdgh’s method (A., 1929, 645; 1930, 685).
Measurements were made with and without hydro-
phobic coatings on either the cell walls or the par-
ticles. Except when both the cell wall and the
particles are clean, adhesion at first decreases with
increasing detergent concn., but when micelle forma-
tion commences the adhesion no. increases again. It
is concluded that min. adhesion occurs when the
particles and the surface are each covered with a
unimol. film of detergent, and that at higher concn.
the particles are cemented to the surface by a micelle-
like structure. In accord with this view the min.
adhesion is attained at 'a lower concn. the greater is
the chain-length’ of the salt, and this concn. is also
reduced by addition of NaCl. J.W.S.

Surface activity of antipyrine and of its 4-alkyl
derivatives. A. GIACALONE and D. Dr MAGGIO
(Gazzetta, 1939, 69, 122—129).—Solubility and sur-
face tension measurements have been made with aq.
solutions of  antipyrine and of its Prf, Buf, and
1soamyl derivatives. The surface activity, and
probably also the pharmacological action, increases
with the length of the alkyl chain. The surface

Water-in-oil emulsions. II. Interfacial and
surface activities of magnesium and calcium
oleates and the role played by these soaps in
the stabilisation of water-in-oil emulsions. R.C.
Pk (J.C.S., 619—621; cf. A.,; 1938, I1, 428).—The
prep. of anhyd. Ca oleate is described. The effect of
various concns. of Mg and Ca oleates in the C H,
on the interfacial tension (y) between C,H; and 15’120
has been studied by the drop-wt. method. The great
decrease in y observed at low oleate concns. is an
important factor in the stabilisation of H,0-in-oil
emulsions. The surface tension of H,O is consider-
ably lowered, and that of C Hj slightly increased, by
both salts. J. W. S.

Permeation, diffusion and dissolution of gases
in organic polymerides. R. M. BARRER (Trans.
Faraday Soc., 1939, 35, 628—643).—Permeability
consts. (P), diffusion consts. (D), and solubilities (s)
have been determined for He, A, H,, and N, in eight
rubber-like polymerides. The consts. vary with temp.
according to B — P enERIG D) =D o-BIRT and  si=
§geTAHIRT. Vals, of E, E,, AH, D,, and s, are calc.
E ranges from 6-5 to 10-7, ; from 8-7 to 119, and
heats of dissolution (AH) from —0:5 to —2 kg.-cal.
per mol. All the gases for which s could be measured
dissolve exothermically. The vals. of ¢ are approx.
the same as for the respective gases in org. liquids, but
the decrease of entropy is 4—5 units > when they
dissolve in liquids, corresponding with the greater

- restriction of mobility in the polymerides.

10,065 18
Activated diffusion in membranes. R. M.
BARRER (Trans. Faraday Soc., 1939, 35, 644—656).—
Activated diffusions are classified into sp., in which
there is special affinity of the solute for the medium
(Hy-Pd), and non-sp. which involve van der Waals
forces chiefly (He-SiO, gel etc.). Data on diffusion
of gases in rubber-like polymerides (cf. preceding
abstract) are treated theoretically, and elastic dis-
placement on a mol. scale is shown to enable the
energy barrier encountered on diffusion to be largely
reduced. For such membranes, unlike rigid mem-
branes (inorg. glasses), the activation energy is in-
sensitive to the mol. size of the solute. Vals. of D in
the equation D = De#R7 for 80 different systems
cover a range of ~102—10-5, decreasing in the order

rubbers > liquids > crystals. 1536576k

Dielectric constants of some strong dilute
uni-univalent electrolytes at various temper-
atures. M. WierzBickr (Bull. Acad. Polonaise,
1938, A, 413—422).—The change in dielectric const.
Ae of dil. aq. solutions (0:0005—0:001x.) of LiCl,
KNO,, RbCl, and CsCl at 0° and 10° agrees with the
Debye—Falkenhagen theory. At greater concns.
(0-002—0-003x.), however, and for all concns. at 18°
and 25°, marked deviations from the theory occur.
The experimental results can be expressed by Ae =
Aepr — Ky (Aepy = change of D according to theory,
and y = normality of electrolyte), where K is a coeff.
increasing with increasing temp. and with the at. no.
of the elements Li, K, Rb, and Cs.  The data for KNO,
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are identical with those obtained for KCI by J ezewsln
(cf. Z. Physik, 1927, 43, 442)./ WaRA:

Viscosity of dilute solutions of o-nitrobenzoic
acid.  A. BANcHETTI (Annali. Chim.  Appl., 1939,
29, 88-—90)—In dil. solutions (0:0004—0-01nm.), 1 =
1 4 0:00294/¢ + 0:392¢, i.e., in accordance with the
formula for strong elcctrolytes (cf. A, 1936, 1(:)3‘3(]2

4

Viscosity of dilute solutions of long-chain
molecules. IL. M. L. HugaIxns (J. Physical Chem.,
1939, 43,439—456; cf. A., 1938, I, 616).—Theoretical
derivations are given for the general equation relating
the = of a dil. solution with the dimensions and
arrangement of the atoms in the component mols.,
and for the special equations applying to rigid chain
mols. which are rod-like or are randomly kmkedS

J. W.S.

Direct observation of emulsification. W. CLAY-
ToN and'J. F. Morsg (Chem. and Ind., 1939, 304—
306).—Stages in the formation of emulsions, e.g.,
formation of drops, then cylinders, and, when I > rd,
globules, are studied by dispersing Wood’s metal
(Bi15, Pb'8, Cd 4, Sn 4 pts. by wt.; m.p. 66°) in boil-
ing H20, and cooling suddenly. L. C. R.

. Problems  of stability in hydrophobic col-
loidal solutions. I. Interaction of two colloidal
metallic particles. General discussion and ap-
plications. II. Interaction of two colloidal

metallic particles : mathematical theory. 8.
LeviNE (Proc. Roy. Soc., 1939, A, 170, 145—164,
1656—182).—1I. The method of calculatmg the inter-

action energy of two colloidal particles as a function

of their separation is described. The Debye—Hiickel
theory of electrolytes is used. . The electrical forces
are found to be repulsive at small separations but to
become attractive at large separations. The van der
Waals attractive energy is calc. for a particular case;
the total energy has a max. val. when the particles
are nearly in contact and this max. is the controlling
factor in coagulation, its val. diminishing with
electrolyte concn. It is shown that the use of the
approx. Debye—Hiickel equation cannot explain the
Schultz—Hardy rule.. The energy min. which occurs
where the electrical forces vanish is characteristic of
all hydrophobic sols containing spherical particles;
thixotropy and related phenomona are associated with
this min. A method  of calculating the osmotic
pressure from the interaction energy is indicated.
II. Mathematical. . Ge D Py

Theory oi double refractlon of non-spherical
colloids in an ultrasonic field. S. Oxa (Kolloid-Z.,
1939, 87, 37—43).—Mathematical. Formulax rclatmg
double refraction ‘of dil. suspensions,. of discoid
particles to the intensity (I) of an applied ultrasonic
field are derived. Saturation effects are obtained for
high vals. of 7. BT U,

Theory of double re{ractxon in flowing solu-
tions of colloids and large molecules. . A. PETER-
LN and H. A. Stuarr (Z. Physik; 1939, 112, 1—19).
—The existing continuum theory of double refraction
in flowing! solutions or suspensions: is reviewed
critically: and s further  developed for: rotation
ellipsoids in suspension. | Application of the. theory to

determination 'of size, form, and optical consts. of 'the
particles ‘is: discussed; limitations ‘of -the theory
arising from the Lmtm,l assumptions' are 1n1(:i[1c8‘ceccllr
Deterrmnatmn of size and form, also the
electrical, optical, and magnetic anisotropy, of
su.bnlicroscopic particles by means of induced
double refraction  and internal iriction. A.
Prreruin and H. A. Stuart (Z. Physik, 1939, 112,
129-—147).—A theoretical ' development of previous
work (preceding abstract). The treatment embraces
particles of mean radius 10-—50,000 4. ~ H. C. G.

Influence of frequency on the electro-optical
effect in colloids. TF. J. NorToN (Physical Rev.,
1939, [ii], 55, 668—669).—A 19, suspension of
particles of centrifuged colloidal clay of size ~1500 A.,
subjected to alternating electric fields of 30—12,000.
cycles, showed a very strong Kerr effect (cf. Muollcr,
AL, 1939, 1, 257). There is a min. at 630 cycles, in the
caso of white and yellow bentonite, at which, there
is no light-response to the voltage apphed On d.c.
at frequencies below the min. there was negative
double refraction, and, above the min., posmvo
double refraction. V. O5 sol showed: a flat flequency
characteristic of positive double refraction.

N. M. B.

Electro-optical effects in bentomte colloids.
H. MuErLer (Physical Rev., 1939, [ii], 55, 792).—
Continuation of work prevxously _reported (cf. A,
1939, I, 257) shows that a sol of concn. ~19%, becomes
neuatlvely irefringent, for a.c. fields of 60 and 500
cycles.  On dilution the effect diminishes rapidly and
vanishes at a crit. concn. depending on the field
frequency; below the crit. conen. the sols become
positively birefringent, results agrecing with those of
Norton (cf. preceding abstract). The crit. frequency
for the disappearance of birefringence increases with
the concn. of the sol. The birefringence consists in
general of two parts, one const., and the other vibrating
with twice the frequency of the field ; - both parts

vanish at the same concn. For conc. solutions the
alternating part is negligible ; for dil. solutions the
const. part disappears according to the laws of a
relaxation effect. The discovery of the alternating
part enables hentonite to be used in light shutters and
stroboscopes. CEANEAEY

Osmotic pressure of solutmns of polysacchar-
ide derivatives. :I. New form of osmometer.
II.. Osmotic pressure of derivatives of lichenin,
inulin, glycogen, starch, and starch' dextrin.
S. R. CArTER and B. R. REcorD (J.C.S:; 1939, 660—
664, 664—675).—I. An osmometer which works: on
the  counter-pressure ~principle: and is suitable for
measurements on: materials of mol.' wt. ! 3000—10¢
dissolved’ in org. solvents is described. = Suitable
membranes are prepared by soaking cellulose film
prepared: by the: viscose: process« (£ Viscacelle ) in
suitable EtOH-H,0 mixtures and then Leepmg it for
44 hr.in abs. EtOH to remove H,0.

. II. The osmotic pressures ([7) of methylated and
acetylated lichenin, /inulin, glycogens, starches; and
starch dextrin have been determined in CHCI, and CCl,
solution at various conens. (¢). :In each case H increases
with increasing: ¢ 'more 'rapidly :than is' demanded
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by the van 't Hoff law. The deviation is greater for
solutions in CHCI, than for solutions in CCl,, but in
both cases the solutions obey the Ostwald relation-
ship IT = ac -+ ber, where a, b, and n are consts. for
any particular solute and solvent. By extrapolating
the curves of I7/c against ¢ to ¢ = 0 the particle wts.
are deduced. These are > the size of the funda-
mental chains as determined by Haworth’s end-
group method except in the cases of inulin and
perhaps lichenin, where the units are identical.
J. W.S.

Dependence of flow of benzopurpurin sols on
dimensions of capillary. W.Z. DaNES (Kolloid-Z.,
1939, 87, 43—57).—Measurements of the apparent 7
of 0-75%, sols of benzopurpurin 4B were made at 18°
at different rates of flow (v) in capillaries 1-5—54 cm.
long and 0:04—0-09 cm. in diameter. The changes in
1 at high v are attributed to disintegration of the
particles. The apparent » tends to a const. val. in
long and narrow capillaries at high v. F.L.U.

Plastic flow of dispersions and a new approach
to the study of plasticity. P. S. Rorter (J.
Physical Chem., 1939, 43, 457—489).—The plastic
resistance of dispersions is distinguished from the
viscous resistance, which depends on rate of deform-
ation, and hence measurement of plasticity on the
basis of viscous resistance is deemed to be wrong in
principle. The plasticity of a no. of dispersions has
been studied by measurement of the plastic flow, in
which two const. factors are identified, the coeff. of
retinence (x) and yield val. (p,). x is of the greater
importance in determining the stress at practical
deformations and is const. for any particular system,
whereas p, varies with the concn. of liquid present.
Liquid retention is defined as the 9, of liquid phase
present at a specified yield val., and generally increases
with increase of plasticity. The view that the rigidity
of a dispersion is due to the total force of attraction
between the particles of the disperse phase is supported
by the observation that variations in intrinsic
attractive force, electrokinetic potential, solvation,
dispersivity, and particle shape affect the plasticity
and cohesion in the manner anticipated. J. W.S.

Viscosity of agar and saponin mixtures. R.G.
Ruyssen and J. Rowan (Natuurwetensch. Tijds.,
1939, 21, 76—78).—x has been measured for 0:19,
agar and saponin sols and various mixtures at py
3:3,5:0,7-5, and 8-5. Although both sols are negatively
charged the vals. for n are < additive, especially in
acid media (pg 50 and 3-3). In no case was
coacervation observed even on addition of 5%, of
EtOH. S.

Atom groups in radio-colloids. (Mrire.) C.
Crayit (Compt. rend:, 1939, 208, 1300—1301; cf.
A.; 1931, 591)—After prolonged centrifuging, solutions
of Po in conc. HCI still contain groups of Po atoms,
which are detected photographically after deposition
on a layer of paraffin wax; such groups are not
obtained in solutions of radio-crystalloids (Th active
deposit). It is suggested that formation of radio-
colloid aggregates in solvent media is governed by a
probability law, so that even in strongly acid solutions
the probability of formation of Po aggregates is finite.

: A.J.E. W.

Z (A., I.)

Colloidal complex cyanides of heavy metals.
0. C. Humx (J. Chim. phys., 1939, 36, 62—70).—
Contrary to present ideas, insol. ferrocyanides (Fe!l,
Ag, Cu, and UOQ,), ferricyanides (Cu and Ag), and
ruthenocyanides (Cu) produced by pptn. are not at
any stage pure substances of simple composition.
Their composition varies continuously with changes
in the relative proportions of reactants and even with
dilution of the reagents. The pptd. Cu and Ag
ferricyanides show less variation in composition than
do the ferrocyanides and ruthenocyanide and their
colloidal properties are less marked. F. H.

Presence of two types of micelle in aqueous
solutions of soaps. J. Staurr (Naturwiss., 1939,
27, 213—214).—Change of aggregation of micelles
in aq. solutions of soaps can be detected by X-ray
investigations and by determining the velocity of
formation of nuclei with respect to concn. X-Ray
photographs of 0-255-Na palmitate solutions at 70°
show the existence of rings of smaller diameter than
those due to solid Na palmitate. Below this concn.
the rings disappear ; above it they increase in intensity
with concn. The X-ray interference is produced by
colloid particles, and it is inferred that at concns.
> 0-25N. two types of particle are present. The curve
of velocity of crystal formation against conen. shows
a definite change of direction between 0-1 and 0-25x.,
which is ascribed to a change in the state of
aggregation. The formation of *“ large ”’ and *“ small ”
micelles is discussed. Al J. M.

Influence of silicates on the effectiveness of
dilute aqueous detergents in forming thermo-
dynamically stable colloidal solutions of other-
wise insoluble dyestuffs. J. W. McBaix and
T. M. Woo (Kolloid-Z., 1939, 87, 74—78).—Addition
of various brands of Na silicate to an aq. solution of a
detergent raises the *“ dye no.” (cf. A., 1938, 1, 194),
i.e., modifies the distribution of an insol. dye between
an org. solvent and the aq. phase in favour of the
latter. The distribution is also affected by the Dty
10-:6—10-7 being the val. most favourable to aq.
solubility. The materials used were Turkey-red oil,
PhMe, and aq. solutions of various detergents.

HIE U

Solubility of celluloses in alkalis.—See B., 1939,
470.

Solubility and swelling of high polymerides.
J. N. BrRONsTED and K. VoLQvARrTz (Trans. Faraday
Soc., 1939, 35, 576—579).—A study of equilibria in
systems consisting of a highly polymerised poly-
styrene fraction as one component and Et, Pr% Prf,
Bu®, Buf, or isoamyl laurate as the other shows that
the phases in equilibrium are a swelled mixture and
a pure component (ester). There is evidence of a
crit. temp. at which the solubility of ester in the
swelled phase is infinite. The entropy of swelling is
negative. ' F. L U.

Highly polymerised compounds. CCXI. Solu-
bility of substances of high mol. wt. VI. State
of the solvent in the system acetone—cellulose
nitrate at low and high concentrations (0-1 to
75%). G. V. ScuuLz (Z. physikal. Chem., 1939,
184, 1—41).—At low concens. [0-1—59%, of cellulose
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nitrate (I)] the entropies of dilution and mixing are
the same, and the normal behaviour of such solutions
enables mol. wt. determinations to be made.  The
free energy of the solvent, AF, decreases with increas-
ing mol. wt. of (I) at such concns., but at higher
concns. (20—759,) AF is independent of the mol. wt.
and depends solely on the concn. The ratio of the
heat of dilution, Aw, to AF increases from 0-9 for low
concns. to 1:20 for high concns. and is ~1-0 for 33—
559, of (I). This range of high concns. (20—75%)
can be further divided at 45%; of (I) since below: this
conen, log Aw is oc concn., whereas above 45%; log
Aw increases much more rapidly. The data are
discussed with reference to theories of solvation.
; ; C. R. H.

Lyophilic properties of cellulose and its deriv-
atives. V. Dependence of surface charge of
viscose on age. K. KANAMARU, T. KoBAYASI, and
M. Sex: (Kolloid-Z., 1939, I, 62—68; cf. A,, 1937, I,
360).—The surface charge on viscose sols changes
from negative to. positive at about the time when the
7 of the sols reaches a min. Both properties are
affected in the same sense by changes in composition.
The results are in better agreement with the view that
the ripening process consists in desolvation than with
that which regards it as a homogenisation due to
delayed xanthation. 1i.-U.

Mol. wt., unimolecular layers, and general
structure of proteins. G. T. Pmrvreer: (Chem.
Weekblad, 1939, 36, 266—274).—An account! and
discussion of published work. E. L, U.

‘! Intraglobular '’ - reactions  and  the. cyclol
structure of proteins. N. GrRALEN and T. SVED-
BERG (Nature, 1939, 143, 519—520).—The sedimen-
tation const.. of the ovalbumin-diketopiperazine
complex is 3-62 X 10-13, which is slightly > the val,,
3:55, for ordinary ovalbumin (I). The diffusion
const. i 6:6 X 10-7 as compared with 7-76 X 10-7 for
(I). This reduction indicates an increase in vol. of
the particle, probably by interaction between the
glycine ester and the free NH, or CO,H on the surface
of the protein mol. Talmud’s experiments (A., 1939,
II, 42) thus do not support the cyclol hypothesis of
protein structure. FaS el

Influence of salts on the m.p. of gelatin jellies.
J. H. C. MErckeL and P. W. Haavymax (Kolloid-Z.,
1939, 87, 59—62; cf. A., 1937, I, 240).—The m.p. of
a 10% gelatin jelly is lowered by Na salts in the in-
creasing order : Cl' <Br0," < ClO,' <Br' <NOg' < _
1o CﬁS’, and is raised by H,PO,’, the effect in every
case increasing linearly or nearly so with concn. A
quant. relationship between lyotropic no. and the
salt concen. needed to reach a given m.p. is found,
similar to that observed for swelling (ibid., 564).

i : 1A b1 RE

Lyotropic series. II. Adsorption of salts on
gelatin. A. R. Dockixg and E. HEyMANN (J.
Physical Chem., 1939, 43, 513—529).—The adsorp-
tion of salts on isoelectric gelatin follows the order
KENS > KI > KBr > KNO; > KCl > KOAc > K
tartrate = K80y, Lil > LiBr' >' LiCl > Li, SOy
LiCl > NH;Cl > NaClo>"KCl, and BaCl, > CaCl;
> SrCly- > MgCl;; and ranges from strong positive
adsorption with I*; CNS’, and Cu’’ to strong negative

adsorption with (NH;),S0,, MgS0,, K;S0,, and Li,SO,.
The solubility of gelatin is decreased by K,SO, and
KOAc and increased by other salts'in the order KCl <
KBr < KNO, < KCNS. = Alkaline-earth chlorides in-
crease the solubility in the order MgCl, < CaCl, <
SrCl, < BaCl,, but alkali-metal chlorides all have an
equal effect. From the negative adsorption of sul-
phates the min. hydration of:gelatin is calc. to be
0:6—0:7 g. of H,O per g. The results are in accord
with Katz’s theory (A:; 1933, 462): J. W.S.

Electrical conductance of sols and gels and
its bearing on the problem of gel structure.
I. Gelatin. R.Ta¥T and L. E. MAum (J. Physical
Chem., 1939, 43, 499—b512).—A gradual decrease in
conductivity (k) occurs during the sol-gel change in
gelatin (I) at 25° and 30°, the max. changes being 34
—89,. No abrupt change is observed. The k of
aq. KCl and KCNS is reduced by the presence of
(I), but, excepting at very low concn., is the same in
both the sol and gel states. This result is interpreted
as evidence in favour of the fibrillar structure of (I)
gels.  KCNS shows a relatively greater decrease in
k in presence of (I) than does KCl, indicating a greater
adsorption of the CNSion. J.W. 8

Elasticity and viscosity of highly polymerised
compounds. W. KueN (Angew. Chem., 1939, 52,
289—301).—A general theoretical discussion.. The
properties in question are determined by the magni-
tudes of the partial moduli of elasticity and the re-
laxation times (A) of the various species present.
Highly polymerised compounds -are distinguished
from simpler substances by the much wider range of
A vals. pertaining to the former. F.L.U.

. Molecular assemblage and crystallite orient-
ation as causes of rubber-like elasticity, W.
Koy (Kolloid-Z., 1939, 87, 3—12; cf. A., 1938, I,
558).—Mathematical. The observed . modulus of
elasticity of a substance containing both flexible fila-
mentous mols. and rigid rod-shaped crystallites is the
sum of a no. of partial moduli, that due to the tendency
to thermal disorientation of. the. crystallites being
E = 9RTp/5M (p = wt. of crystallites peric.c., M =
their mean mol. wt.). : AL RS

Borrowed periodicities derived from the spon-
taneous periodic precipitation of silver chromate
by localised substitution. 'S. VEir. (Bull, Soc.
chim., 1939, [v], 6, 700—702).—A phenomenon simi-
lar to that already reported (A., 1938, I, 455) occurs
when a mixed solution of AgNO; and Pb(NO,), is
placed on gelatin impregnated  with, K,CrO,, the
rings ‘of Ag,CrO, first formed being replaced by
PbCrO,. IEs ¢ : S RATEG

Supersaturated  solutions' of metallic silver.
IL.'R. E. LIBSEGANG (Z. wiss. Phot., 1938;! 37,
259—261; ecf. A., 1939, I, 78).—Diffusion of AgNO,
into! gelatin gels containing FeSO, gives a uniform
black colour when the FeSO, is dil., as the AgNO; is
not hindered by reduction, but with more cone. FeSO,
various bandings up to the limiting ‘case of palest
orange colouring. It appears probable that very high
supersaturation of Ag is possible in some cases without
nuclei ; this is of course not the: case in photog;a}ihy.
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Formation of spirals'in precipitates in jellies.
R. E. LiesegaNag : (Kolloid-Z., 1939, 87, 57—58).—
Examples of spiral pptn. are: given and its causes
discussed. . L. U

Variation of cataphoretic velocity of silver
halides in presence of dyestufis. M. K. INDRA
(J. Indian Chem. Soc., 1939, 16, 15—18).—The cata-
phoretic velocity » of AgX (X'= Cl, Br, I) generally
increases with increasing amounts of acidic indicators
(eosin, fluorescein, Me-violet). - The time lag observed
before the attainment of the final v is discussed.

£ - W. R.A.

Relationship. of skin permeability to electro-
phoresis of biologically active materials rinto
the human living skin.—See'A., 1939, III, 514.

Electro-osmosis in gelatin as a function of the
concentration of the gel and the nature of the
combined ion. - J. SwyNeEDAUW ' (Compt. rend.
Soc. Biol., 1939; 130, 62—64).—The quantity of H,0O
transported by the ion (Na‘, K', or Li’) decreases as
the concn. of the gel inereases and at a high conen. of
gelatin is of the order of the coeff. of the hydration of
the ion. i H.G.R.

Streaming potentials on barium sulphate and
ion antagonism. R. Ruyssex (Natuurwetensch.
Tijds., 1939, 21, 79—90).—Negative BaSO, crystals
suitable for' streaming potential measurements are
prepared by slow pptn. from BaCl, and K,SO, solu-
tions at a high dilution. The electrokinetic potential
curve for BaCl, shows the typical course of adsorption
of an ion determining the potential. At low concns.
there is antagonism between KCI and BaCly, which
.cannot be explained on ionic activity. At higher
concns.. excess of KCl has a discharging effect and
desorption and replacement of the Ba™ ion must be
assumed. S: C.

Study by the Raman effect of the balanced
reactions in formation of mercuric chlorobrom-
ide and bromocyanide. (MLLE.) M. L. DELWAULLE
(Compt. rend., 1939, 208, 999—1002).—The following
vals. of equilibrium consts. for the reactions HgBr, +
HgX, — 2HgBrX are deduced by a Raman method,
which: is described : X = CI, 2:0-4-0-2; CN, ~0:2.
HgBrCGN does not exist in the cryst. state.

AT E. W,

Reduction of cuprous and cobalt chlorides by
deuterium:. J. R. PartiNgTOX and R. P. Towx-
pRrOW. (Trans. Faraday Soc., 1939, 35, 553-—559).—
Equilibrium consts, for. each- of the four reactions
H, (D,) + CuyCl, (CoCly) == 2HCI (DCI) -+ 2Cu (Co)
have been determined between 400° and 500°. Vals.
of K for the homogeneous: reaction 2DCl - H, —
2HCI -+ D, are calc. from the results and compared
with' data from other sources. Vals. of AU for the
reductions-are also-cale. LR LU

Reactions of tertiary bases with polyhalogeno-
Pparaffins.—See A., 1939, II, 238. :

Measurement of py- by means of the glass
.electrode and the hydrolysis of copper sulphate.
H. Hagrsawa (Bull: Inst. Phys. Chem. Res. Japan,
1939, 18, 275—284).—A standard buffer solution and
& given solution are placed respectively in the inner
and; outer’ parts-of the glass bulb, and then reversed,

thus eliminating the asymmetrio potential of the glass
electrode. The relationship between py and dilution
(V) of the CuSO, is given by py = 3:5200 - 0-6717
log V. D. F.R.
Reduction of the alkalinity of hypochlorite
solutions with sodium hydrogen carbonate. A.
Osor: and J. R. Cox (J. Amer. Pharm. Assoc., 1939,

28, 148—I51).—Determinations. of the py of aq.

NaOH- and Na,CO,~NaHCO, preps. indicate that
the alkalinity (due to NaOH) of aq. NaOCl is reduced
by NaHCO, owing to formation of Na,CO, and not
to suppression of the ionisation of NaOH by the
added Na'. F. 0. H.
‘*Acids ' and ** bases " in liquid melts: De-
termination of oxygen-ion concentration. H.
Lux (Z. Elektrochem., 1939, 45, 303—309).—The
p.d. between a Rh and a Au electrode in a eutectic
of Na,S0,-K,SO, at 950° has been measured during
the addition of increasing amounts of Na,O. Measure-
ments with strongly alkaline melts could not be made
owing to attack of the crucible. Even with less
alkaline melts the data are qual. only, on account of
the vaporisation of Na,O. The experimental diffi-
culties are described and the data are briefly dis-
cussed in reference to the definition ‘ bage’ =—=
“acid” 4= 0", C. R. H:
Titration curve of methionic acid. P. M.
BREWSTER and G. L. JEXKINS (J. Amer. Pharm.
Assoc., 1939, 28, 144—146).—The acid behaves as a
strong, dibasic acid, analogous to H,SO,; a break in
the curve at py 11—11-5 is probably due to decomp.
or mol. rearrangement. B. O H,
Thermodynamic dissociation’ constants of
oxalic acid. H:. N. ParToN and R. C. GIBBONS
(Trans. Faraday Soc:; 1939, 35, 542—545).~—From
measurements on cells of the type Pt|quinhydrone
(saturated), H,C,0, (m;), KHC,0, (m,), KCl (m,)|
AgCljAg and Pt|quinhydrone” (sdturated), KHC,0,
(my), KyCyOy (my), KC1 (m3)|AgCl|Ag the second dis-
sociation const. of H,C,0, at 25% 30°, and 35° is
calc. as 5:012, 4:787, and 4-488 X 10-5, rc‘spe‘ctivély’,
and the first dissociation const. as ~0-050 at 25°.
J. W. S.
Thermodynamic diSsociation constants of
oxalic acid'in water and methanol-water mix-
tures. H. N. PAarroN' and A. J. C. NIcHOLSON
(Trans. Faraday Soc., 1939; 35, 546—550; cf. pre-
ceding abstract).—The e.m:A. between H eélectrodes
and Ag-AgCl electrodes have been measured in solt-
tions containing various concns: of NaH(;0,; Na,C,0
(or H,C,0,), and NaCliin H,0 and in 10%: and’ 209,
aq. MeOI?I; In aq. solution the first dissociation
const. is 0-0457, 0-0550, and 0-0531 at 25°, 30°, and
35°, respectively, and hence has probably'a' max. val,
at ~32°. The dissociation: consts. in H,0-MeOH
mixtures at 25° are in approx. agreement: with
theory. ' o orer 4 ) 1 WS
Dissociation constants' of isomeric halogeno-
and nitro-benzoic acids. H. O. JENKINS (JIC.S,
1939, 640—643).—It'is shown' that for each of these
series 'of acids the thermodynamic' dissociation const.

‘of the substituted' acids (K) is related to the dissoci-

ation'const. of BzOH (K;) and the electrical intensity
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at the O-H bond due to the substituent dipole () by
the relation log, K =log, K, — BF. B is a const. for
any substituent, but varies with the nature of the
substituent. Accord with this law indicates that
o-acids have normal dissociation consts. J. W. S.

Dielectric properties and ionisation constants
of amino-acids. W. Carr and W. J. SEUTT (Trans.
Faraday Soc., 1939, 35, 579—587; of. A., 1938, I,
245).—e has been measured for aq. solutions of
glycine, glycylglycine, alanine, and NH,'[CH,];-CO,H
over a py range extending to either side of the iso-
electric points, and acid and basic dissociation consts.
have been calc. from the results. Similar measure-
ments with taurine and p-NH, C;H,SO;H indicate
that these exist entirely as zwitterions only over a
very Narrow py range. Ry

Activity coefficient of strong electrolytes in
concentrated solutions. II. S. Asr (Bull. Inst.
Phys. Chem. Res. Japan, 1939, 18, 260—274; cf.
A., 1937, I, 411).—Activity coeffs. calc. according to
a previously published theory are compared with
experimental results in the cases of NaCl, HCI,
ZnS0,, and CaCl,. D. E. R.

Activity coefficients of ammonium chloride
in liquid ammonia at 25° H. W. Riroey and
H. Huxr (J. Physical Chem., 1939, 43, 407—416).—
The difference in v.p. between pure liquid NH, and
solutions of NH,CIl in NH, (0-005—0-9m.) has been
measured at 25°, and the activity coeff. of NH,CI
deduced. The results accord with the Debye—Hiickel
theory only at very low concns. Combining the
results with e.m.f. measurements and the free energies
of formation of NH,Cl, TICl, and NH, (A., 1934, 735;
1936, 31), the standard potentials of TI|TICI, Zni
ZnCl,,6NH,, and Cd|CdClL,,6NH; electrodes at 25
are deduced. J. W. S.

Cacodylates of zinc. III. Properties. R.
Trorrats and H. PERDREAU (Bull. Soc. chim., 1939,
[v], 6, 631—638; cf. A., 1938, I, 455).—The solu-
bility curve of Zn(Me,AsO,), has been determined.
The stable solid phases are heptahydrate below 25°,
monohydrate from 25° to approx. 60°, and anhyd.
salt at higher temp:. At room temp., dehydration of
the heptahydrate affords monohydrate in an atm. of
6:3—11 mm. of H,0 vapour and anhyd. salt in an
atm. of <2-5 mm. In air, the heptahydrate affords
the monohydrate at 25°, and this affords the anhyd.
salt at 40°. F.J. G

Cacodylates of cadmium. R. Tiorrars, H. PERr-
DREAU, and L. BErTHOIS (Bull. Soc. Chim., 1939, [v],
6, 638—646).—Cd cacodylate, Cd(Me,AsO,),, and
hydrates with 1, 2, 7, and 10H,0 have been obtained.
The solubility curve has five sections representing
the stability ranges of the hydrates and the anhyd.
salt, viz., <14°, 14—22°, 22— 51°, 51—56°, and >56°.
On exposure to air at room temp. the higher hydrates
afford dihydrate, whilst at 43° and 50° the products
are monohydrate and anhyd. salt, respectively. The
partial pressures of H,0 under which the hydrates
are stable at room temp. are as follows: 10H,0,
13-:3—13-9 mm.; 7H,0, 12:7—13-3 mm.; -2H,0
~1—12-7 mm.; 1H,0 ~0-1—1 mm. F. J. G.

Solubility curves of boric acid and sodium
borates. W. C. BLaspALE and C. M. SLANSKY (J.
Amer. Chem. Soc., 1939, 61, 917—920).—The aq.
solubilities of H,BO;, Na,B,0,2H,0 (z = 10, 5, 4),
NaB;04,6H,0, and NaBO,,#H,0 (z = 4, 2) have been
determined at 5° intervals between 0° and 100°. The
transition temp. of the various hydrates are Na,B,0, :
10 > 5H,0, metastable, 60-8°; 10 > 4H,0, stable,
58-5°; NaBO,: 4 - 2H,0, stable, 54°.. NaB;04,5H,0
readily forms supersaturated solutions above  ~2°
and is still stable at temp. considerably <2° in
presence of a slight excess of Na,O. W. R. A

Thermal equilibrium between niobium tetr-
oxide and water. P. SUE (Compt. rend., 1939,
208, 1088—1090).—The reaction, Nb,O, + H,0 —
Nb,O; -+ Hy ++ @, has been investigated between
985° and 1170°; it is completely reversible. The
mean val. of @ is 18-2 kg.-cal. The heat of formation
of Nb,O, has been computed as 387 kg.-cal.

W. R. A

System FeO-TiO,. J. GrmEvE and J. WHITE
(J. Roy. Tech. Coll., 1939, 4, 441—448).—Thermal
analysis and microscopic examination show that the
system includes two compounds, 2FeO,TiO, (pseudo-
brookite) and FeO,TiO, (ilmenite), and three eutec-
tics. The formation of the compounds has been
confirmed by X-ray methods, which also indicate
that the TiO, separates out from the melts as rutile.

EeHEG

Hydrogenation and atomic exchange of benz-
ene. R. K. GREENHALGH and M. PoLANyI (Trans.
Faraday Soc., 1939, 35, 520—542).—The hydro-
genation and at. exchange reactions of CgH, with
H,-D, mixtures, and the equilibration of para-H on
Pt, Ni, and Cu surfaces have been studied in both the
liquid and gaseous phases. The mechanisms of the
changes are discussed and the results are compared.
with those obtained with C,H, (A., 1937, I, 469).

J. W.S.

Systems chrysene-1 : 2-benzanthracene and
1 : 2-benzanthracene-triphenylene. M. G. STUR-
rOCK and T. LAwE (Canad. J. Res., 1939, 17, B, 71—
74).—The liquidus-solidus curves of the systems are-
given. They provide a convenient method for the
evaluation of the 9%, composition of these mixtures.

Ternary systems of liquids showing com-
ponent separation phenomena. E. JANECKE (Z.
physikal. Chem., 1939, 184, 59—85).—Phase diagrams.

“for binary and ternary mixtures of C;H,,, HCO-NH,,

and PhNO, have been constructed and are discussed:
with reference to the general analysis of phase dia-
grams of heterogeneous liquid mixtures. C.R.H.

System mercuric cyanide-mercuric chloride—
methyl alcohol. Formation of an additive com-
pound of mercuric chloride and methyl alcohol,
and detection of a chlorocyanide by the Raman.
effect. F. Francors (Compt. rend., 1939, 208,
1002—1004).—The ternary solubility curves for the:

system at 14° and 50° consist of two branches corre--

sponding with deposition of Hg(CN), and HgCl,
(50°) or HgCl,,1-5MeOH (I) (14°); no mixed crystals
occur (cf. A., 1938, T, 518). (I) loses MeOH in an atm.
free from the vapour; HgCl, absorbs MeOH from the-
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saturated vapour. MeOH solutions of HgCl, +
Hg(CN), give Raman lines due to HgCl,, Hg(CN),,
and HgCICN (304, 346 cm.). A.J.E.W.

B.p. depression by non-volatile substances
in ternary systems. II. Behaviour of concen-
- trated solutions of cobaltous chloride and sodium
nitrate in water. M. CENTNERSZWER and (MLLE.)
H. ©apziNsga. III. Concentrated solutions of
calcium nitrate in water. M. CENTNERSZWER and
(Mzre.) K. ZozaTEOWSKA. IV. Properties of “iso-
zeonic '' solutions. M. CENTNERSZWER (Bull. Acad.
Polonaise, 1938, A, 438—448, 449—455, 456—465;
of. A.; 1936, 936).—II. The addition of various non-
volatile third components to a conc. aq. solution of a
hydrate-forming salt lowers the mol. b.p. elevation
until beyond a crit. concn. the b.p. is actually de-
pressed. There must, therefore, for each such third
component, be a crit. concn. which produces no al-
teration of b.p.; this yields an “ isozeonic *’ solution,
the composition of which depends on the nature of
the third component. Non-hydrated third compo-
nents do not display this behaviour. Whilst aq.
CoCl, solutions to which LiCl, NaCl, KCIl, BaCl,,
NiCl,, and glucose are added display the above
behaviour, an aq. solution of NaNO, does not, as is
to ‘be expected since it does not form a hydrate.
Results contrary to theory were found for aq.
Na,S,0,, probably because the concns. of third com-
ponent were not sufficiently high.

IIT. The influence of addition of KNO,, NaNO,, and
glucose on the b.p. of conc. aq. Ca(NO,), has been
studied in terms of the formation of *isozeonic ™
solutions.

- IV. The representation and thermodynamics of
“isozeonic ”’ solutions are discussed. W.R. A.

Reciprocal salt pair CoSO, +4 (KCl), = CoCl,
4+ K,;S0,. I. A. BexraTE and G. RITTER (J. pr.
Chem., 1939, [ii], 152, 177—189).—The 0°,° 38°,
50°, 75°%, and 99-:5° isotherms for the system have
been determined. In addition to known compounds,
CoCl,,KClL2H,0 and C0S0,,K,80,4H,0 occur as
solid phases. F.J.G.

Isomorphous replacement in hydrated salts.
I. Systems CoCl,-CuCl,-H,0; CdCl,—NiCl,—
H,0 ; CdCl,~CoCl,-H,O. H. Bassgrr, J. H. HEN-
SHALL, G. A. SERGEANT, and R. H. Smrerey. II
System NaCl-CdCl,-H,0 and the formation of
solid solutions in the systems NaCl-CdCl,-
NiCl,-H,O and NaCl-CdCl,—-CoCl,-H,0. H.
Basserr, J. H. HENSHALL, and G. A. SERGEANT
(J.C.S., 1939, 646—653, 653—660).—I. The system
CoCl,-CuCl,-H,0 at 25° shows only the hydrates
CoCl,,6H,0 and CuCl,,2H,0. The system
CdCl,—NiCl,—H,0 at 25° shows the hydrates
CdCl,,2-5H,0, CdCl,,H,0, and NiCl,,6H,0 and the
double salts 4CdCl,,NiCl,,10H,0, 2CdCl,,NiCl,,12H,0,
2CdCl,,NiCl,,6H,0, and 3CdClL,2NiCL,14H,0 of
invariant composition. There are also two series of

-solid solutions.’ The system CdCl,—CoCL—~H,0 at 25°
contains the hydrates CoCl,,6H,0, CdCl,,2-5H,0, and
CdCl,,H,0, and the double salts 4CdCl,,CoCl,,10H,0
and 2CdCl,,CoCl,,12H,0. A metastable phase of
composition CdCl,,2CoCl,,12H,0 may be an end no.

of a series of solid solutions, as in the corresponding
Ni compound. Solid solutions of the type
(Cd,Co)Cl,,2-5H,0, corresponding with the second
series of solid solutions with the Ni system, can be
obtained only in presence of NaCl.

II. Large amounts of NaCl can enter isomorphously
into solid solutions of the type (Cd,Ni)Cl,,2-5H,0
until all the Ni and some of the Cd have been replaced.
The replacement is also accompanied by a steady
decrease in the H,O content and the final result is the
compound 2NaCl,CdCl,,3H,0, also found as a double
salt. in the system NaCl-CdCl,-H,O. Similar be-
haviour is found when Ni is replaced by Co, but the
solid solutions (Cd,Co)Cl,,2-5H,0 cannot be obtained
free from Na. The structures of the various double
salts are discussed. The system NaCl-CdCl—H,0
also indicates the existence of the compound
3NaCl,4CdCl,,14H,0. J. W. 8.

System CaO-P,0,-NaOH-H,O. P.SCHLAPFER
and R. LEENER (Przemyst Chem., 1938, 22, 482—
490).—A nephelometric method allowing the deter-
mination of 10—450 g. of Ca is described ; it depends
on pptn. of Ca as oleate from buffered aq. gelatin.
Electrometric and X-ray studies show that the only
stable solid phase forming in the system CaO-P,0.—
NaOH-H,0 at pg € 59 is 3Cay(PO,),,Ca(OH),
(I), which readily adsorbs Ca® from alkaline, and
PO,””” from acid, solutions. The solubility of (I) in
H,0 and aq. NaOH at 20—350° was determined;
it falls with rising [NaOH]. R. T.

Calorimetry and thermochemistry. W. A.
Rorm (Z. Elektrochem., 1939, 45, 335—343).—A
review of recent work.

Calculation of heat of reaction from equi-
librium constants at two temperatures; new
heats of ionisation of organic acids. A. W.
WALDE (J. Physical Chem., 1939, 43, 431—438).—
The equations of Douglas and Crockford (A., 1935,
304) are extended to apply to reactions for which the
heat of reaction is expressed by AH = a -+ b7 -
cT? + d7% + eT* The theory is applied to the cal-
culation of the heats of ionisation of org. acids from
their dissociation const. (K). No general relation
exists between AH and K; the relationships in iso-
lated series are discussed. Resonance energy in-
creases AH for certain substituted benzoic acids.

Y J.W.S.

Equilibrium P, —= 2P, in phosphorus vapour.
G. WETROFF (Compt. rend., 1939, 208, 903—905).—
The heat of dissociation (g) of P, into atoms, as de-
duced from the band spectrum, is 115-45 kg.-cal., and
hence the concn. of P atoms at 1200° is negligible.
From the results of Preuner and Brockmaoller (A., 1912,
ii, 1145) it is deduced that ¢ for P, > P, at 1000—
1200° is 41 kg.-cal. Taking 45--4 kg.-cal. as a mean
val. for ¢ at this temp., the val. for 0° K. is 501-4 kg.-
cal. The heats of evaporation of white and red P
into P,, P,, and P are also deduced. -J.W. 8.

Heat of dilution in the system caoutchouc—
toluene. K. H. Meyer, E. Worrr, and C. G.
BoissoNas (Przemyst Chem., 1938, 22, 441—444).—
The heat of dilution of solutions of caoutchouc in
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PhMo is derived from the temp.: coeff. of the osmotic
pressure of such solutions, for the range 24'4—53%(?.
Heat of vaporisation of water at 80° from
aqueous phosphoric acid of various concentra-
tions. K. I. ZaavozpxriN (J. Appl. Chem. Russ.,
1938, 11, 1543—1547).—The latent heat of vaporis-
ation of H,O rises from 5535 for 12:65% to 583-5 g.-cal.
per'g. for 58-22%, H,PO,, and the heat of dilution rises
over the same concn. range from 0+9 to 30-9 g.-cal.
per g. , R.T
Heat of hydrolysis of sulphur monochloride,
A. C. Baranix and I. A. ScHTSCHERBAKOY (J. Gen.
Chem, Russ., 1938, 8, 1394—1398).—The heat of
hydrolysis of S,Cl, at 24-881° is 35 kg.-cal. per g.-mol.
The reaction is of the first order when the [H,0] is
> 30[S,Cl]. R. T.

Entropy of ionisation in solutions of low
dielectric constant. B. Swirr, jun. (J.' Amer.
Chem. Soc., 1939, 61, 973).—Consideration of re-
corded data' (cf. Bent ef al., A., 1938, I, 1425 Swift,
4bid., 401) on the conductivity of various ‘org.
compounds in Et,0 indicates that a generalisation
about the constancy of AS in Et,0 cannot be made
except when the ions compared are of approx. the
same diameter. W. R.AL

Extrapolation of conductance data for the
univalent nitrates and iodates by means of the
extended Onsager-Shedlovsky equation. A. R.
GorDON (J. Chem. Physics, 1939, 7, 221 —222)—
Mathematical. - The extended . Onsager-Shedlovsky
equation (cf. A., 1934, 735) allows the extrapolation of
conductance data for uni-univalent nitrates and
iodates. Anomalies in the conductance of these salts
at low conons. are explained. W. R. A

Electrical conductivities of dilute solutions of
sodium dodecyl sulphate in ethyl alcohol-water
mixtures at 20°. A. F. H. Warp (J.C.S., 1939,
522—530).—The equiv. conductivities (A) of 0-0001—
0:01nr. solutions of C;,H,;*SO,Na in various EtOH-
H,O0 mijxtures have been determined at 20°, and the
val, of A, for each mixture of solvents is derived.
Walden's rule (Ayq = const.) is approx. obeyed by the
C,oH 580, ion but not by the Na“ion. The solvation
of the ions has been estimated by various methods,
Plots of A against 4/c (¢ = concn. of solute) yield
straight lines at low vals. of c. Theslope of these lines
is in accord with the val. deduced from the Onsager
equation except in mixtures containing 80—100%, of
EtOH, where the solute is incompletely ionised, or
10—50% of EtOH, where the observed slopes are
abnormally low. Over this latter range of [EtOH]
the solubility of C,,Hy;*SO,Na is very high, probably
owing to the presence of both hydrophilic and hydro-
phobie groups in the solute mol. J. WL S.

Equivalent conductivity of sodium cholesten-
onesulphonate. E. Kunr (Ber, 1939, 72, [B],
930—932).—With . increasing = concn,, A “falls - off
rapidly to a min. at 0-02—0-04x, then slowly increases
to a max. at ~0-3x., and then again decreases slowly.

FoJo G
ort number, conductivity, and viscosity
of solutions of hydrogen chloride in mixed

solvents. I. I. Smuxkov and G. F. DNEPROV (J.
Gen. Chem. Russ., 1938, 8, 1476-—1482).—The trans-
port no. of Cl’ in aq. org. solvents (0-1n-HCI) rises as
the [EtOH] exceeds 10 and the [(CHyOH),] 20 mol.-
%, but is not affected by glycerol (up to 35%). The
7 of the aq. solvents is lowered by addition of HCI.
The conductivity falls with increasing conen. of org.
solvents. : R. T.

Dissolution ' potential. Aluminium in pres-
ence of different gases. (Mrrm.) N. GOLDOWSKI
(Compt. rend., 1939, 208, 1086—1088).—The influence
of the composition and the R.H. of the surrounding gas
on the dissolution potential (V) has been investigated
for pure Al. An Al cylinder, cleaned in the appro-
priate gas (air, SO, and dry and damp O,, H,, CO,),
was left in contact with the gas for ~10 min. before
being dipped in the electrolyte (19, NaCl) at 30°.
The p.d. between the Al and a calomel electrode was
then measured over a period of 12—24 hr. The'data
indicate that the metal surface undergoes two alter-
ations : (i) the Al adsorbs the gas as'a surface layer,
and (ii) the electrolyte acts on the surface layer
with a consequent change in V. W.R. A

Chromate-chromic electrode potential, S. A.
DurBaN and D. J. Browx (J. Physical Chem.,
1939, 43, 491—493).—Measurements on the Cr(ClO,)s,
CrO,, HCIO,|Pt half-cell indicate that the reversible
oxidation potential at 25° is 1-1954-0-010 v. The
reaction in the half-cell is HCrO," + 7TH' + 3¢ =
Cr™" + 4H,0. i I WeeS:

Oxidation-reduction potential of iodine. II.
Influence of dissolved substances on the redox
potential of iodine. A, I. Rusavova (J. Gen.
Chem. Russ., 1938, 8, 1286—1295).—The potential of
I'in KI increases with rising: [NaCl] up to 2x., above
which it falls; NaBr has the reverse effect, *The [I]
can be determined from the redox potential of its
solutions in aq. KI. The potential is unaffected by
varying the pg from 2:9 to 9. R. T.

Introduction of extraneous solutes into aque-
ous potassium iodide solution, and its electro-
static consequences. (Mrrr.) S. Vmr (Compt.
rend., 1939, 208, 1306—1307).—The e.m.f. of the cell
Ag|KI (satd.)|Pt (0-73 v.) is ‘reduced by saturation
of the KI solution with Hgl, (0:10) or AgI (0:57 v.),
but is scarcely affected by adding Pbl, (0-74 v.). This
shows that PbI, has the least perturbing influence on
the structure of the KI solution; the large reduction
with Hgl, is due to formation of Hgl,". ’

. ALJ E. W

Influence of CN’ concentration on the deposi-
tion potential of Ni" at a dropping mercury
electrode, and on the height of the diffusion
wave of the latter. J. P. GoonsontrIN and V. A.
PorRrOVSKI (J. Gen. Chem. Russ,; 1939, 8, 1465—
1469).—The potential of a Hg anode in aq. NiCly
changes from positive to negative as the [KCN] of the
solution is raised from 0-02 to 0-1x. The height of the
Ni™* polarographic wave is const. only in presence of
excess of KUN, in which case it varies according to the
length of time the solution is exposed to the air.
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Polarisation e.m.f. in electrolysis of fused
carnallite. I. G.SOHTSOHERBAKOV, A. A. SCHTSCHER-
BAKOV, and B. F. Marxov (J. Appl. Chem. Russ.,
1938, 11, 1584-—1588).—The polarisation potential of
fused carnallite rises slightly with increasing c¢.d., and
considerably with diminishing [MgCL]: - The results
for the system MgCl,~KCl do not differ from those for
carnallite. T oinsnRyE

Polarisation of galvanic cells. E. TOPORESCU
(Compt. rend., 1939, 208, 1004—1005).—Hg from the
cell Hg|conc. aq. ZnSO,|Zn, after slow polarisation,
contains Zn, to which the polarisation phenomena are
due. A J. E.W.

Polarisation of the electrolytic liberation of
oxygen from nickel-iron and nickel-cobalt alloys
in alkaline solution. G. GruBE and W. Gavurp
(Z. Elektrochem:, 1939, 45, 290—296).—The variations

of anode potential, Z, of rolled and annealed Ni—Fe

and Ni-Co alloys in 78-KOH at 60° for c.d. 0-0005—
0:075 amp. per sq. cm. have been determined, together
with the variations over a week of F of the rolled
alloys at 0:025 and 0-05 amp. persq. em., respectively.
F increases with c.d. and is greater for annealed than
for rolled: ‘alloys.  For, Ni-Co alloys containing
< ~709% of Co, £ remains const. for a given c.d.,
but with increase in Co content # diminishes. For
Ni-Fe alloys, # is ~ const. between 309, and 70%,
of Fe. Below 309, and above 709%,, Z is respectively
< and > the const. val. ' E increases with time for
rolled' Ni-Co and Ni-Fe alloys, but if the %, of Ni
in the latter is small the increase rapidly becomes a
decrease. C. R. H.

Depolarisation potentials of phenyl alkyl
ketones in acid, neutral, and basic media at the
dropping mercury cathode. W. C. DAvies and
D. P. Evaxs (J.C.S., 1939, 546—554).—The de-
polarisation potentials (V) of the ketones COPhR
(R = Me, Et, Pr?, Prf, or Bu?) have been measured
by Heyrovsky’s method using solutions in EtOH-
H,0 mixtures containing LiCl, LiOH, or LiCl - HCL
The polarograms indicate that ¥ is less negative in
acid than in neutral or alkaline solutions. V varies
irregularly in acid solution, but in alkaline solution it
attains higher negative vals. with increasing length of
the n-alkyl chain, whilst the sec. alkyl in COPhPr? has
a still larger effect. The variations of the heights of
the waves given by COPhMe in alkaline solution and
by H® and COPhMe in acid solution have been
studied for various [COPhMe]. The results are
discussed with reference to possible mechanisms of
the reduction of the ketones. J. W. S.

Fundamental studies with the dropping mer-
cury electrode. I. Ilkovi¢ equation of polaro-
graphic diffusion currents. J. J. LINGANE and
I.' M. Kournorr (J. Amer. Chem. Soc., 1939, 61,
825—834).—Using the dropping Hg electrode, the
diffusion current consts., K, of TI, Pb*, Cd’, Zn",
104', and Fe(CN),”” have been determined in 0-1x-
For the metal ions the diffusion
current is cc the conens. of ions in the range 10-* to
10-2x., ‘whilst for 10," and Fe(CN),//" ions this pro-
‘portionality holds for 2 x 104 to 10-3y., and'2 x 104
t0 5 X 10~*m, respectively. K for T1', Pb*; and 10,

agrees ‘with the vals. obtained from the Ilkovis
equation (A., 1935, 3056); for'Zn" and Cd'* K is >
calc. valsi'by 5 and 89%,, respectively, due possibly to
the existence of a considerable fraction of CdCl® and
ZnCl’ ions in the presence of excess of Cl”ions, and
K for Fe(CN)y""’ is 8%, < the calc. val. due possibly
to some chemical interaction between the ions and the
Hg which would decrease the no: of Fe(CN),"* ions
available for electro-reduction and hence decrease K.
The Ilkovié equation appears to be essentially correct.
W. R A
Polarographic current-voltage curves with
dropping amalgam electrodes. J. J, LINGANE
(J. Amer. Chem. Soc., 1939, 61, 976—977).—Using the
polarographic technique with dropping amalgam
electrodes, anodic current—voltage curves can be
obtained with characteristics similar to those obtained
with the dropping Hg electrode. This is illustrated
with reference to data obtained with an approx.
0-019 Cd amalgam dropping into an air-free 0:1N-
KCl solution containing 0:04m-CdSO,. The anodic
section of the curve shows a prominent max. similar
to that obtained with the reduction of metal ions at
the dropping Hg electrode, which is followed by a
diffusion current oc amalgam concn. Addition of
Me-red eliminates the anodic max. and gives a well-
defined wave with a const. diffusion current. This
effect of Me-red (as for the common cathodic max.) is
caused by phenomena on the solution side of the
amalgam-solution interface. W. R.A.

Effect of alternating current on the element
Pb|H,SO,|Pt. J. Kamroxr and M. WIERZBICKI
(Rocz. Chem., 1939, 19, 249—258).—The strength of
the current arising in the cell Pblaq. H,SO,|Pt rises,
whilst time elapsing before discharge of the cell falls,
as the [H,S0,] is raised from 0-2 to 5N. During and
after passage of an a.c. (c.d. 0-5—2 amp. at 1—5-3 v.)
a d.c. arises; this is due to de-passivation of the Pb,
by removal of the PbSO, coating, in the case of 0-2—
0-56N-H,S0,, and to a rectifying effect in that of
5N-H,S0,. : R. T.

Chemical kinetics. R.ProxTerrr (Chim.el’Ind.,
1939, 21, 131—139).—A lecture, summarising modern
theories of uni- and bi-mol., catalytic and chain
reactions. J. W.

Solution of an equation: occurring in the
theory of comnsecutive reactions. A. L. SELIKO-
wirz (J. Chem. Physics, 1939, 7, 278).  W. R. A.

Explosion limits of the hydrogen-oxygen mix-
ture. O. OLDENBERG and H. S. SOMMERS, jun. (J.
Chem. Physics, 1939, 7, 279).—Above the “upper”
explosion limit in the reaction between H, and O, is a
“third »’ limit (I). The reaction has been investig-
ated at pressures between 47 and 77 cm. and between
540° and 575°, using Pyrex vessels coated with KCl
to slow down the reaction. Several hundred experi-
ments have been made and not one vessel has been
shattered. (I) has an inhibition period; at a given
temp. explosion will occur in a certain pressure range
and the higher is the pressure the shorter is the inhi-
bition period. In clean Pyrex (I) takes place at lower
temp. than with KCl-coated Pyrex and (1) occurs at
lower ‘pressures in vessels of large diameter. < The
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theory of (I), proposed by Lewis and von Elbe,
approx. accounts for the experimental phenomena.
W.R. A.
Methods for determining rate of chemical
reactions in the gas phase. C. G. SiLcocks and
M. W. TravERs (Trans. Faraday Soc., 1939, 35, 656—
665).—Experimental technique is described, with
special reference to (1) heating a known mass of gas
or vapour without material time or temp. lag in
starting or stopping the process, and (2) analysing
the contents of the reaction vessel. F.L. U.

Reaction between nitric oxide and nitrogenous
free radicals. C. H. Bamrorp (Trans. Faraday
Soc., 1939, 35, 568—576; cf. A., 1939, II, 100).—In
the reaction between NO and NH, illuminated with
a Hg arc N, is produced in nearly quant. yield. NO
with N,H, vapour under the same conditions gives
N,O and NH, The results are explained by the
reaction of NO with the free radicals produced by
photolysis thus : NH, + NO = N, + H,0 - 104 kg.-
cal.; N,H; + NO = N,0 | NH; + 75 kg.l-cail; =

0

Kinetics of hydrocarbon decomposition. M. W.
TRAVERS (J. Amer. Chem. Soc., 1939, 61, 977).—A
reply to the criticism of Steacie (cf. Chem. Rev., 1938,
22, 311). W.R. A.

Kinetics of oxidation of methane. I. Inter-
mediate products. W. STARONKA and L. CZERSKI
(Rocz. Chem., 1939, 19, 259—276).—2-2:1 and 1:1
CH,-0, mixtures were heated at 460—483°. The
yield of CH,0 is max. (0-5—0-8 ml. per 100 ml. of gas
mixture) after 0:-5—1 min., varying little thereafter.
That of MeOH is max. (0-7—1+4 ml.) after 0-8—1-8
min., thereafter falling more or less abruptly. The
highest yields of MeOH are obtained by low-temp.
oxidation of CH,-rich mixtures. CH,0 is not initially
produced by oxidation of MeOH. The results support
the view that oxidation of CH, in absence of contact
substances is a chain reaction, preponderatingly
homogeneous, although stoicheiometrically hetero-
geneous. Rl

Thermal decomposition of ethane by addition
of foreign gases. L. KtcHLER and H. THIELE (Z.
physikal. Chem., 1939, 42, B, 359—379).—The
thermal decomp. of C,H, under various experimental
conditions, and with addition of foreign gases (He, A,
H,, N,, CO, CO,, CH,), has been investigated by
foflowing the val. of the unimol. velocity coeff. with
pressure. C,H; decomposes partly by radical chains
and partly by a chain-free mechanism. The activ-
ation energy of the total decomp. is 764 kg.-cal.;
that of the chain-free decomp. is 77:0 kg.-cal. A
scheme of decomp. of C,H, in which the initial stage
is formation of 2 CHj radicals is discussed.

W R AL

Theory of absolute reaction rates and the
polymerisation of ethylene. F.P.JAnN (J. Amer.
Chem. Soc., 1939, 61, 798—800).—The rate of poly-
merisation of C,H, at 250—400° 1s interpreted accord-
ing to the theory of Wynne-Jones and Eyring (A,
1935, 1205). R. S. C.

Detonation of mixtures of pentane and hexane
with air in tubes. K. I. ScHTSCHOLKIN (Compt.

“ NMey -+ Me: = CH, + :CH,-NMe,;

rend. Acad. Sci. U.R.S.S., 1939, 22, 111—112).—The
behaviour of a mixture of 45%, C;H,, and 55%, CH;,
with air has been investigated at initial pressures of
1—10 kg. per sq. em. and 20—500° in a rapid auto-
matic apparatus devised to carry out the test during
the interval preceding spontaneous combustion.
E.R.G.

Pyrogenic reactions of condensation of hydro-
carbons. VI. Thermo-polymerisation of cyclo-
hexene. VII. Thermo-polymerisation of n-oct-
ene. M. S. NEmTzov, T. V. N1zoVKINA, and E. A.
SosgiNA (J. Gen. Chem. Russ., 1938, 8, 1303—1313,
1314—1325).—VI. The chief product obtained by
heating cyclohexene at <430° is cyclohexyl-Al-cyclo-
hexene. The reaction velocity is not altered in pres-
ence of Fe or small amounts of O,, but is greatly
increased by P,0.. The reaction is of the second
order. Its velocity is expressed by log k& = 12:18 —
10,250/7', with an activation energy I = 47,0001
2000 g.-cal.

VII. A mixture of A% and AP-octene similarly
yields chiefly a dimeride, of undetermined structure.
The reaction velocity is log %k = 10-54 — 8900/7
(B = 40,500--2000 g.-cal.).  The by-products are
180-hydrocarbons, C;, compounds, and higher poly-
merides, but not cyclic compounds. R

Mechanism of reactions between alkali metal
atoms and methyl and phenyl halides. M. G.
Evaxns and E. WARHURST (Trans. Faraday Soc., 1939,
35, 593—606; cf. A., 1938, I, 145).—The method of
potential energy surfaces is used to calculate the
activation energies of reactions Na + RX = NaX -+
R. Comparison of cale. with experimental vals. for
the Me halides indicates that the simplified method
used is justified. Similar treatment of the Ph halides
gives vals. of the right order, but more subject to
uncertainty arising from lack of precision in the data.

1016 16}

Kinetics of the thermal decomposition of the
methylamines. A. G. CARTER, P. A. BOSANQUET,
C. G. Smmcocks, M. W. TRAVERS, and A. F. Wir-
sHIrReE (J.C.S., 1939, 495—506).—The decomp. of
NMe, at 380—440° yields CH, and CH,:NMe, with a
little H, and C,H,;. The curves of formation of CH,
are of unimol. type, and the Arrhenius equation is
obeyed, E being ~59 kg.-cal. The rate of formation
of CH, is diminished by packing the tube and in-
creased by addition of He. The following chain
mechanism 1is proposed : NMe; = Me: 4+ NMe,';
*CH,"NMe, =
Me: = CH,:NMe. The rate of production of C,H;
increases with time in the earlier stages and appears
to be zero at zero time. It is a secondary process,
probably not the direct union of 2 Me-, but involving
Me- togegher with some other intermediate substance.
The decomp. of NHMe, at 420—440° yields CH,,
CH,:NMe, NH,Me, and a little H,. The rate of form-
ation of CH, and its temp. coeff. (B ~ 56 kg.-cal.)
are ~ those in the decomp. of NMe,, and the form-
ation of CH, is much retarded by packing the tube.
The process is more complex than the decomp. of
NMe,, but probably involves a similar chain mechan-
ism. The rate of decomp. of NH,Me becomes com-
parable with those of the other two amines only at
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temp. 100° higher, and £ is considerably less, prob-
ably ~45 kg.-cal. The reaction is very complex,
and surface effects are marked. It probably involves
three successive stages, H, being a product of the
first, CH, of the second, and HCN of the third. The
resemblances between NMe, and NHMe, on the one
hand, and NH,Me and NH, on the other, are note-
worthy. E. J. G.

Mechanism of oxidation of organic compounds
with selenium' dioxide. IV. Kinetics of oxid-
ation of ketones. N. N. Meryixov and M. S.
Roxirsgaga (J. Gen. Chem. Russ., 1938, 8, 1369—
1381).—The velocity of oxidation of ketones by SeQ,
rises with increasing enolisation of the ketones, and
falls'with increasing mol. wt.; for the same mol. wt.
it is greater for n- than for branched-chain radicals,
and greater for cyclic than for other ketones. In the
series 1:2-; 1:3-; and 1 :4-dimethylcyclohexanone
the velocity rises in the order given. R.T.

~ Application of constant sulphite solution to
the study of the reaction between sulphurous
acid and iodic acid. A. HexpersoN and W. P.
McCurroor (J.C.S., 1939, 675—676)—When the
wts. of SO,"" and HIO, are const., and the total wt. of
solution (K) is varied, the time of reaction (¢) is given
by t/K?> = aK? -+ bK + ¢, a, b, and ¢ being consts.
F.J. G

Reactions in concentrated sulphuric acid.
XIV. Decomposition of acetylene, especially at
higher temperatures. J. MiLBAUER and L. FRITSCH
(Chem. Obzor, 1939, 14, 1—5, 25—30).—Decomp. of
C,H, in conc. H,80, at 100—300° has been studied
photocolorimetrically and by measuring the SO,
liberated. The following reactions take place at
room temp. : nC,H, - Cy,H,,; - Cy,Hy, > CH:C-C:Ce
- .. *C:CH + Hynp;  2C,Hy > nC, + 2H,; < 2C,H,
- C, + 2H,. At higher temp. the reactions are:
G, + 4H,80, > 4CO + 450, + 4H,0; CO + H,SO,
- CO, + H,0 + S0,; H, + H,S0, > 2H,0 -+ SO,.
The relative effects on the absorption and velocity of
decomp. at higher temp. of C,H, in H,SO,, for which
HgSO0, is the most effective and (NH,),SO, is a de-
finite negative catalyst, of the reagents HgSO,, SeO,,

Ag,S0,, TeO,, V,05 MoO;, CuSO,, Sn(SO,),,
(NH,),SO,, and alkali sulphates are discussed in detail.
F.R.

Kinetics of esterification of normal fatty acids.
R. A. Farrcrovcr and C. N. HinseeLwoobp (J.C.S.,
1939, 593—600).—Experiments with a mechanical
model, in which steel balls represent mols., suggest
that increasing incompatibility of packing with the
solvent mols. might lead to an increase of the no. of
collisions between solute mols. Accordingly this
effect has been sought in the esterification of long-
chain fatty acids, which, in solution in the alcohol
and with the undissociated acid as its own catalyst,
is bimol. with respect to the acid. In EtOH, for a no.
of normal acids (from C, to C,,), £ is approx. const.
(14,800—15,200 g.-cal.), whilst % decreases from C,
to C,, then increases with increasing chain-length.
In cyclohexanol E decreases from 16,600 g.-cal. for
C, to approx. 15,000 g.-cal. for C, and higher acids,
whilst % shows a similar but smaller increase. On
the other hand, in the H-catalysed reaction in MeOH

I decreases from 12,450 for C, to 11,600 for C,, and
then remains approx. const., k also remaining approx.
const. for acids with >3 C. Theincrease of % for the
higher acids when the catalyst is the undissociated
acid may therefore be attributed to the increase of Z
as predicted from the model. F. J. G

Kinetics of alkaline hydrolysis of some y-lact-
ones. D.S. HEgAN and J. H. WorreNDEN (J.C.S.,
1939, 508—510).—The rates of hydrolysis by NaOH
of valerolactone and phthalide in H,0 and in
EtOH-H,0 mixtures, and of 5-aminophthalide and
butyrolactone in H,0, have been determined at a no.
of temp. The vals. for £ range from 10,800 to
16,100 g.-cal., and those for log PZ from 7-46 to 10-54.
The plot of 14/F against log PZ for all of the reactions
is a single straight line, the slope of which is ~
those found by Fairclough and Hinshelwood (A.,
1937, I, 313) for the alkaline hydrolysis of MeOAc
and MeOBz in mixed solvents. The work of Tasman
(A., 1927, 1186) is criticised. oGy

Hydrolysis of triphenylmethyl chloride in
dioxan.—See A., 1939, IT, 211.

Entropies and energies of activation of ionic
reactions. Kinetics of the alkaline fading of
bromophenol-blue in isodielectric media. E. S.
Awis and V. K. LA MER (J. Amer. Chem. Soc., 1939,
61, 905—913).—The kinetics of fading of bromophenol-
blue in H,0, MeOH, and EtOH. solutions containing
0-:003—0:09x-NaOH at 5° 25° and 45° have been
investigated. The mechanism of the reaction and
factors (e.g., temp., ionic strength, dielectric const.)
influencing the entropy and energy of activation are
discussed. W. R. A.

Ether-like compounds. XXIII. Saponific-
ation of the trichloroacetic esters. H. H. Paro-
MAA, E. J. Sanmr, and R. Korte (Ber., 1939, 72,
[B], 790—797).—The rates of hydrolysis of a no. of
esters, CCl;;CO,R, and, for comparison, of the acid
hydrolysis of the Me and Et esters of EtCO,H and of
PreCO,H, in H,0 and in aq. dioxan, have been
studied. The former reactions, which are not
catalysed by acid, are much retarded by dioxan,
whilst the latter are slightly accelerated by dioxan.
The temp. coeffs. for 10° in the former reactions are
~1-7, in agreement with vals. found for alkaline
hydrolysis and in contrast with the vals. (2-3 for
ester-like and 4 for ether-like hydrolysis) found in
acid-catalysed reactions. A further resemblance
between the aq. saponification of the esters CCl,»CO,R
and alkaline saponification is seen in the influence of
the alkyl radicals, the rate decreasing markedly in the
order R = Me, Et, Pr®, Bu® The following have
been - prepared : CCl,CO,Bu®, b.p. 102—103°/17
mm., CCl,C0,"[CH,l;;0Me, b.p. 104—104-5°/10 mm.,
CCl,;:C0,'(CH,)yOMe,  b.p. 109:5—110°/6  mm.,
CCl;:C0,:[CH,)y"Br, b.p.. 970—97:7°/ 6 mm,
CCl,-:CO,:(CH,]5:Cl, b.p. 97-0—97-7°(3 mm.FI o

Absolute values of the velocity constants in
the formation of semiquinone. G. KORNFELD (J.
Chem. Physics, 1939, 7, 274—276).—From the
mechanism proposed previously (A., 1939, II, 153)
for the autoxidation of quinol and its homologues a
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lower limit can be calc. for the abs. val: of the velocity
coeff. of the formation of semiquinone ionsfrom
quinone and  doubly-charged quinol ions.
W. R:A.
Reducing action of ascorbic acid on mercuric
chloride. R.INpovina and F.Manrror (Gazzetta;,
1939, 69, 117—I121).—The reaction  2HgCl, -+
CeH 0 = CcH O + Hg,ClL, + 2HCL  takes  place
quantitatively and kinetic measurements show that
it is of the third order, 0.J. W.

Velocity of dissolution of comminuted sub-
stances. X. Dissolution of tartaric acid and
sugar in water. W. JAcek (Rocz. Chem., 1939,
19, 243—248) —The velocity of dissolution of tartaric
acid and sucrose in H,0 at 17-:5—21° has been deter-
mined. R. T.

Active oxides and reactions of solids. CXV.
Velocity of dissolution of alumina, in relation to
its previous treatment. ' G. F. HirTIg, G. MARKUS,
and E. Franz [with O. HXNEVEOVSKY] (Przemyst
Chem., 1938, 22, 375-—380).—The velocity of dis-
solution of Al,O, in HCI falls as the temp. at which
it had been heated rises (850—1100°). The debyeco-
grams correspond. with »-Al,O, at 850°, and with
admixture of «-AlLO, at 950°, whilst after 6 hr. at
1000° or 1 hr. at 1100° only =-Al,Q, is found." The
velocity of dissolution curves, with varying pro-
portions of Al,O, to acid, are consistent with the view
that the oxides consist chiefly of sparingly sol., with
an admixture of readily sol., forms. R.T.

Velocity of dissolution of aluminium in sodium
hydroxide solution.—See B., 1939, 506.

Oxidation of beryllium and of nickel at high
temperatures. H. N. Terem (Bull. Soc. chim.,
1939, [v], 6, 664—672).—The oxidation of Ni powder
at_850—1050° follows the equation of Valensi (A,
1936, 434) with an energy of activation 55,260 g.-cal.
With Be powder under the same conditions S-shaped
curves of autocatalytic type are obtained, the later
parts of which can be fitted to an equation of the
Valensi form, giving an energy of activation 41,446
g.-cal. F.J. G

Interchange reaction of the oxygen atom
between inorganic anions and water. T. TrTaNT
and K. Goro (Bull. Chem. Soc. Japan, 1939, 14, 77—
85).—Measurements with H,0 containing *Q and
K,80,, KNO;, NaClO;, K,CO,, KH,As0,, KH,PO,,
and KHSO, show that the O interchange reaction is
catalysed both by H® and OH’. The mechanism of
the reaction resembles that of the saponification of
esters (A., 1938, I, 251, 635). In acid solution and
at high temp. the intermediate formation of the
anhydride mol. is suggested. D.F.R.

‘Acid-base catalysis in gas reactions. II.. De-
composition of various organic compounds.
R.P. BELL and R. Le G. BURNETT (Trans. Faraday
Soc., 1939, 35, 474—481; cf. A., 1937, I, 250).—The
rate of decomp. of CHMe(OAc), and of diacetone
alcohol (I) is not catalysed by HBr, the decomp. of
(I) ‘being ‘also unaffected by NH; and piperidine.
The thermal decomp. of dioxan and of MeCHO and
the depolymerisation of trioxymethylene (II) are
accelerated by HCl and HBr. The rate of depoly-

merisation of (II) in decalin solution, catalysed by
HBr, is of the first order with respect to both (II) and
HBr, and has a steric factor of ~10-10. ' The: effect of
surfaces and non-ionising solvents on acid-base cata-
lysis, and the relative catalytic effects of HCl and
HBr, are discussed theoretically. J. W.S.

Kinetics and mechanism of redox reactions.
ITI. Kinetics of oxidation of Fe by chlorate.
V. F. STEFANOVSKI and A. M. ZANKO (J. Gen. Chem.
Russ., 1938, 8, 1717—1726).—With high [H,SO,]
the velocity of oxidation of Fell by Cl10," cc [ClO4’] and
[Fe']; the temp. coeff. is 273. In presence of
0s0, catalyst the velocity of the reaction is expressed
by K[Fe J[H,S0,][0s0,]°/[Fe’*"]?, and in presence of
Fell by K[Fe [P [HoSO,]. R. T.

Effect of porphyrin, cholate, phosphate, and
citrate on the autoxidation of linoleic acid in
buffer solution. K. HixsBerG and G. LAEN (Bio-
chem. Z., 1939, 300, 301—312; cf. A., 1937, II, 175).
—In presence of PO,"”” buffer and Na cholate hazmato-
porphyrin (I) inhibits the autoxidation of linoleic acid.
The effect is counteracted by C.H.N, which, alone,
has a slight inhibitory effect. EtéH alone has no
inhibitory effect but, in very small amounts, it ac-
celerates the onset of inhibition by (I). When citrate
replaces PO, as buffer (I) acts more slowly and
C.H.N alone stimulates the autoxidation. In the
absence of cholate the effect of (I) is less and the max.
is sooner attained. When no buffer is present the
autoxidation is not affected by (I) or by C;H;N but
is stimulated when both are added together and is
very greatly accelerated by EtOH. In presence of
PO,”"and cholate the autoxidation is scarcely affected
by hzmin or by C;H N but is inhibited by C;H N -
hemin. C;H.N -+ hemin has less effect when cholate
is absent and very little effect when buffer is also
absent. When citrate replaces PO,’” as buffer and
cholate is present, inhibition of the autoxidation by
heemin is increased by adding C;H,N ; in the absence
of cholate the effects are less pronounced. Possibly
C,H.N and (I) yield a complex having catalytic pro-
perties different from those of (I). The oxidation-
reduction potential of hemin is altered when it is
converted into hemin-C;H;N complex. W. McC.

Autoxidation of linoleic acid in presence of
porphyrins. K. HixsBErRG and H. NOWAKOWSKI
(Biochem. Z., 1939, 300, 313—324).—During the
autoxidation, in presence of Na cholate, the total O,
uptake is greater in PO, than in citrate buffer but
the accompanying fall in py is greater in citrate than
in PO, buffer and the period of induction is longer.
The min. amounts of coproporphyrin-III, proto-,
deutero-, and isouro-porphyrin  which inhibit the
autoxidation of 0-84 g. of the acid in PO,"” buffer are
~0:05, 0-05, 0:14, 0-05 mg. the corresponding vals.
in: citrate buffer being ~0-05, 0-007, 0-04, and 0-05
mg. The total O, uptake is the same with all the
porphyrins.  When' equal wts. of the porphyrins
are used, the degree of inhibition, as measured by the
length of the induction period, decreases in the order
hzemato-,  proto-, deutero-, copro-, and ¢souro-por-
phyrin. - C.H.N' counteracts the effect of the:por-
phyrins. ’ . W. McC.
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‘Organic catalysts. Synthetic carboxylases.—
See'A., 1939, II, 283. i

Influence of ketones on the Cannizzaro—
Tischtschenko reaction.—See A., 1939, 1T, 244.

Velocity of hydrogenation of isomeric olefines.
S. P. LAGerEV and M. M. ABrAMOY. (J. Gen. Chem.
Russ., 1938, 8, 1682—1684).—The velocity of bhy-
drogenation, (Pt-black catalyst) of CHMe:CHPr?,
CHMe:CHPr?, and CMe,.CMe, falls in the order given.

Rzl

Copper-nickel catalyst for hydrogenation of

fats.—See B., 1939, 512.

Correlation of adsorption and catalytic activ-
ity. I. Hydrogen adsorption on zinc-chrom-
ium catalysts. F. Rumrorp (J. Roy. Tech. Coll.,
1939, 4, 427—440).—The relation between adsorp-
tion and catalytic acitivity is discussed. Catalytic
mixtures ‘of ZnO and' CrO, in different proportions
are first reduced by heating in' MeOH vapour and
then their adsorption of H, is measured. The' vari-
ation of catalytic acitivity and adsorption with temp.
i8 also studied. LSHEG;

Catalytic exchange of hydrogen. C. HORREX,
R. K. GREENHALGH, and M. PoLANYI (Trans. Faraday
Sooc., 1939, 35, 511—520).—The interchange of H and
D atoms between H, ‘and H,0; cyclohexane (I), iso-
C;H,, (II), CgHjg, and HCI on a Pt catalyst has been
studied at 40—105°. - CgH; exchanges more rapidly
with H, than do (I) and (II), but the exchanges with
H,0 proceed at equal rates. This is attributed to the
fact that OgH, is attacked chemically by H, but not
by H,0. (I) and (II) exchange with H,0 more
rapidly than with H, gas, but exchange with one
another less rapidly. (I) also exchanges less rapidly
with HCl. The conversion of para-H, and the ex-
changes between H, and H,0 or HCI in presence of
hydrocarbons, proceed much more rapidly than' the
exchanges with the hydrocarbon mols. J. W. S.

Catalytic exchange of deuterium and hydro-
gen  in hydrocarbons. S. R. Crax¥orp, G. H.
Twica, and B. K. RipEAL (Nature, 1939, 143, 472—
473).—The primary act in the catalytic exchange
between D, and olefines is the addition and not the
loss of a H atom (cf. A., 1939, 1, 270). With satur-
ated hydrocarbons, catalytic exchange, degradation,
and dehydrogenation all appear to involve H in the
chemisorption process. T7SSHE

Organic catalysts for removal of carbon
monoxide from formamide.—See A., 1939, 1T, 249.

Genesis of skeleton [hydrogenation] catalysts.
—See B., 1939,:513.

Retarding action of addition of hexamethyl-
enetetramine [on dissolution of alumimium].—
See B.; 1939, 506. ] i5 !

Contact sulphuric acid manufacture. ' Chrom-
ium oxide catalyst.—See B.; 1939, 478.

_ Synthesis of paraffins from carbon monoxide

ng hydrogen on cobalt catalysts.—See B., 1939,
9. : :
Copper-zinc-chromium methyl alcohol cata-

lyst.—See B., 1939, 462. j ;

Nickel, cadmium, and lead sulphides as cata-
lysts in the vapour-phase reduction of nitro-
benzene.—See B., 1939, 463.

Catalysts for hydrogenation of coal.—See B.,
1939, 454. '

Electrolytic formation of persulphate. V.
With alternating current superimposed on direct
current. R. MarsupA and T. NisHIMORI (Bull.
Chem, Soec. Japan, 1939; 14; 72—77; cf. A., 1936,
436 ; 1937, I, 37, 525; 626).—In the electrolysis: of
10N-H,S0O; with 0:1 amp. a.c. superimposed, a greater
d.c. current efficiency is obtained by using a dia-
phragm. The efficiency is increased by replacing the
H,80, by small amounts of K,S0, > (NH,),S50, >
NayS0,; it is also increased by increasing [SO4] bub
to a smaller extent than with d.c. alone. Variation
of the a.c. has little effect. D.E.R.

Separation of the two phosphides of vanadium
by electrolysis of fused mixtures. M. CHENE
(Compt. rend., 1939, 208, 1144—1146).—Using a
melt of V,0; in alkali phosphates (with suitable
amounts of metal halides) as electrolyte, cryst. V
phosphides are obtained but their separation from
the phosphates is difficult. The best results are
obtained with the following electrolytes : HPO, +
V505 + MgCl, -+ 2LiCl at 800° (I), HPO,; + A V,0;
~+ 2MgCl, + LiCl at 850° (II), Li,PO, 4 4 V.0; 4+
2LiF at 900° (IIT), and Li;PO, 4 1,V,05 - Lik 1
MgF, at 900° (IV), The melts are electrolysed in a
C crucible (cathode) with a C anode, and the product
yields the phosphides on treatment with warm dil.
HCI' (phosphides insol.). - (I) and (II) yield PV whilst
(IIX) and (LV) yield PV,.  Both form metallic needles,
d® 4-0 (PV) and 4-5 (PV,). They are acid-resisting,
but are decomposed by alkalis and alkali salts in the
fused state, Wi R.A.

Electrolytic formation of bismuth peroxide.
M. Haissinsky and A. SaNifrnfivior (J. Chim. phys.,
1939, 36; 54—61).—Anodic deposition of BiO,
occurs on electrolysis of Bi(NO,); in aq. K, tartrate
or in aq. HNO, using a Pt anode and a Pt or Au
cathode. During electrolysis in tartrate solution the
initial deposit redissolves and in aq. HNO, a period
of induction generally elapses before deposition.
The period of induction and speed of deposition oc
c.d., acidity of solution, and [Bi"], the optimum
conditions being : c.d. 2:5—3 ma. per sq. cm. using
1:5 mg. of Bi(NO,); per c.c. of 209 HNO,, temp.
$20°. ' BiO, is not formed in a primary electrolytic
reaction but ' probably arises from the action of
liberated O,. B HY

Bright electrodeposition of :cobalt.é—Seé B,
1939, 507, iy
Anodic dissolution of alloys.—See B., 1939, 507.

Analogies between electrolytic and chemical
methods of reduction. Experiments with sorbic
acid.—See A., 1939, 1T, 241. 65

‘Electrochemical reduction of sugars Ses B.,

1030 ns7s B et
Electrolytic preparation of 5 :7-di-iodo-8-

quinolinol.—See B., 1939, 463. i
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Effect of X-rays on water. C.Pmrravrr (Compt.
rend. Soc. Biol., 1939, 130, 43—44).—H,0,, with
simultaneous production of H,, is formed in H,0O
during intensive X-irradiation. H. G. R.

Decomposition of steam by X-rays. P. GUN-
THER and (FrL.) L. HovzAPFEL (Z. physikal. Chem.,
1939, 42, B, 346—358).—A detailed account of work
already noted (A., 1939, I, 88). W. R. A.

Source of cadmium resonance radiation of
high intensity. Cadmium-photosensitised re-
action of hydrogen and ethylene. E. W. R.
SteAciE and R. Porvin (Canad. J. Res., 1938, 16, B,
337—340).—The Cd lamp described, similar in
construction to a high-voltage Hg lamp, gives strong
emission of the Cd 3261 A. line, whilst the 3404, 3466,
and 3612 A. lines are relatively weaker and the
2288 A. line is entirely filtered out. In 3261 A.
radiation and in the presence of Cd vapour, polymeris-
ation of C,H, occurs in C,H,-H, mixtures, but not
in pure C,H,. In mixtures of high [C,H,] the rate of
reaction is approx. oc the partial pressure of H,.
The mechanism of the activation of the C,H, mols. is
discussed. JaWeS:

Photo-oxidation of nitrite ion by bromine.
A. E. Catrow, R. O. GrirriTH, and A. McKEOWN
(Trans. Faraday Soc., 1939, 35, 559—568; cf. A.,
1939, I, 31).—The photochemical reaction between
Br and NO,’ in presence of a large excess of Br’ has
been studied at 0° and 10° with 2\ 436 and 365 mp.
The quantum yield is ~0:2 and nearly independent
of experimental conditions, so that it probably
represents the efficiency of photo-dissociation of Bry'.
The results suggest that the rate is determined entirely
by the rate of primary production of Br atoms. The
presence of traces of NO," reduces the quantum yield
of the Br-oxalate photo-reaction nearly to the val.
for the Br—-NO,’ reaction. = An explanation is offered.

E. L. U.

Theory of the Schwarzschild effect. (A) KIENLE.
(B) A. NARATH (Z. wiss. Phot., 1938, 37, 282—283,
283; cf. Narath, A., 1938, I, 631).—Polemical.

J. L.

Latent image formation at low temperatures.
W. FE. Bera (Trans. Faraday Soc., 1939, 35, 445—
458; cf. A., 1939, I, 89).—Measurements at 20°, 90°,
and 293° K. indicate that changes in light absorption
account for only a small fraction of the loss in
sensitivity of photographic emulsions at low temp.
The results support the view that ionic movements
are essential to formation of the latent image (Gurney
and Mott, A., 1938, I, 260). It is suggested that the
low temp. causes trapping of electrons, mainly in the
lattice but also to some extent in the sensitivity
specks, and that these electrons recombine with Br
atoms when the material becomes warm.

e J. W. S.

otochemical ¢ es in manganese glasses.
—See B., 1939, 483. =il T &

Influence of nitric oxide on the photo-decom-
position of methyl iodide. T. IREDALE (Trans.
Faraday Soc., 1939, 35, 458—463; cf. A., 1937, I,
370).—The quantum yield of I produced by irradiating
Mel with a Hg-vapour lamp is increased greatly by

the presence of NO. It is considered that the NO
unites with the Me radical produced, forming MeNO,
and thereby prevents the reproduction of Mel. A
kinetic equation is derived to explain the rgsuvl‘tfs.s
Photolysis of aldehydes and ketones in pres-
ence of iodine vapour. E. Gorix (J. Chem.
Physics, 1939, 7, 256—264).—The photolysis of COMe,
takes place through a free radical mechanism in-
volving primarily the splitting off of a Me radical.
Using unfiltered Hg radiation the efficiency (z)is 1 and
only a trace of CO is detected. With X = 3130 A.
7 is slightly < 1 due to inactivation of excited COMe,
mols. by collision. The following scheme for the
chain photolysis of CH,O is proposed in preference
to that of Akeroyd and Norrish (cf. A., 1936, 1077) :
CH,0 + hv-> H + HCO, HCO-> H 4 CO, H +
CH,0 > H, + H + CO, H 4+ HCO - H, 4 CO, and
H -+ H-> H,. In the photolysis of COMeEt, the
primary reaction consists in the splitting off of a Me
or Et radical. Wi R.A.

Photolysis of acetyl bromide. D. H. E1zLER
and G. K. RoLLersoN (J. Amer. Chem. Soc., 1939, 61,
800—806).—The photolysis of AcBr has been in-
vestigated at 2537 and 2652 A. No significant
change in the efficiency (~0-5) at the two A\ has been
observed. The products are CO, CH,;, Br,, MeBr,
and C,H,Br,, and a pressure increase of 1009 is
observed. The photodecomp. therefore probably
proceeds by way of a combination of CH,;COBr -~
CH,Br -+ CO with 4CH,-COBr - Br, - 4CO+-2CH, 4
C,H,Br, or 4CH,:COBr - 4CO -+ 2CH,Br, +- 2CH,.
In presence of NO, the pressure increase is less and
finally becomes a pressure decrease. This decrease is
due to pptn. of RNO (R = Me, Ac, Br).

WiR: AL

Photochemical decomposition of aromatic
ketones : the phenyl radical.—See A., 1939, II,
266.

Photochemical bromination of {rans-dichloro-
ethylene and the bromine-sensitised photode-
composition of dichlorodibromoethane. K. L.
MULLER and H. J. SCHUMACHER (Z. physikal. Chem.,
1939, 42, B, 327—345).—The photochemical form-
ation and Br-sensitised decomp. of (CHCIBr), has
been investigated, using light of A 546 my., at different
pressures and at temp. between 90° and 130°. The
influences of [(CHCI),], [Br], light intensity, pressure,
and temp. on the velocity of formation have been
studied. Reaction mechanisms and quantum yields
are given and activation energies of the reactions
involved have been computed. The heat of reaction
for the addition of Br to (CHCI), is 17-3 kg.-cal., and
the molar heat of vaporisation of (CHCIBr), is 11-1
kg.-cal. :m WaRaeA.

Photochemical reaction between chlorine and
trichlorobromomethane. H. J. SOBEUMACHER (Z.
physikal. Chem., 1939, 42, B, 324—326).—An
alternative mechanism to that proposed by Vesper
and Rollefson (A., 1934, 976) is postulated. This
mechanism does not involve Cl; formation and
requires for CCl, formation: (i) Cl, + hv = Cl 4-Cl;
(ii) Cl 4 CCLBr = CCl, + BrCl; (iii) CCly+ CL, =
CCl, + CL W. R. A.
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Photochemical oxidation of trichlorobromo-
methane sensitised by bromine and by chlorine.
W. Frankge and H. J. ScHUMACHER (Z. physikal.
Chem., 1939, 42, B, 297—323).—The kinetics of the
Br- and Cl,-sensitised photo-oxidation of CCLBr at
between 313 and 436 my. have been investigated in
the gas phase. The relationship between the reaction
velocity and [CCl,Br], the influences of light intensity,
of [Br] or [ClL], of [O,], of reaction products, and of
total pressure, temp. coeffs., and quantum yields have
been studied. Velocity equations and chain mech-
anisms are given for both reactions. W. R. A.

Quantum efficiency of photosynthesis. F. R.
Rrexe (J. Chem. Physics, 1939, 7, 238—244)—
Repetition of the experiments of Warburg and
Negelein (cf. A., 1923, i, 718) on the photosynthesis
in suspensions of unicellular green algm yields a max.
quantum efficiency of 1/4-22 for the yellow Hg line
in good agreement with their val. of 1/4-4 for the same
radiation. W. R. A.

Hydrogen-bromine reaction under the influ-
ence of c-particles from radon. E. F. Occ (J.
Physical Chem., 1939, 43, 399—406).—The reaction
between H, and Br under the influence of «-particles
from Rn has been studied at 40—300° by determin-
ation of the increase of the HBr produced as compared
with the pure thermal reaction. The average temp.
coeff. at 40—192° of the reaction induced by «-
particles is 1:07 per 10°.  The apparent velocity of
the reaction decreases at >200° owing to the decomp.
of HBr formed thermally. The no. of HBr mols.
formed per ion pair (3 /N) is 32, so it is inferred that
reaction does not proceed by a clustering mechanism.
For the decomp. of HBr by «-particles at ~30°,
M|N is ~3. Evidence is obtained that during HBr
synthesis at 35° M /N oc the amount of Rn decomposed

J. W.S.

Preparation of pure neon.—See B., 1939, 480.

Heavy water. G. Kitpe (Dansk Tidsskr. Farm.,
1939, 13, 69—92).—A review of the chemistry of D.
M. H. M. A.
Separation of isotopes by fractional distillation
of water.—See B., 1939, 449.

Preparation of sodium hexametaphosphate.—
See B., 1939, 478.

Influence of cations in aqueous solution on
the growth of crystals. T. Yamamoro (Sci. Papers
Inst. Phys. Chem. Res. Tokyo, 1939, 35, 228—289).—
Cations influence the growth of crystals of the
alkali halides more than do anions in leading to the
production of large transparent crystals instead of the
small opaque crystals obtained from pure solutions.
The influence of 36 cations on the form, growth rate,
and transparency of erystals of Na, IX, Rb, Cs, Li, and
NH, chlorides, KBr, KI, K,80,, and KCIO, is
discussed, photomicrographs being given. The ex-
tent of contamination of crystals by Cd, Pb, Bi, Mn,

Cr, Co, and Ni is determined. Cations which exert

a catalytic effect on crystal growth stabilise super-
saturated solutions of such crystals. The methods of
growth and their influence on the appearance of
crystals are discussed. .

Preparation and concentration of radioactive
gold. V. Maser (Chem. Listy, 1939, 33, 130—
132).—Na4[Au(S,0;),] is bombarded with thermal
neutrons from a Rn - Be source, to yield 198Au.
The product is shaken with Hg, which preferentially
absorbs 198Au (8-fold concn.). Alternatively, alkaline
aq. NaAuO, is activated as above, when 198Au is conc.

on the ppt. forming. R. T.
Neutral and basic beryllium carbonates. G.
VextUurELLO (Gazzetta, 1939, 69, 73—86).—A

thermal and X-ray study of various basic Be carbonate
preps. shows that these substances have not a definite
composition. BeCO,3,4H,0 has a hexagonal structure
with a'5:12,/c 15:77 A. 0.J. W.

Reactions in the solid state at high temper-
atures. XXII. Intermediate states which occur
in the formation of magnesium titanate from
magnesium oxide and titanium dioxide in the
solid state. W. JANDER and G. LEUTHNER (Z.
anorg. Chem., 1939, 241, 57—75).—Mixtures of Mg(O
and TiO, (rutile modification) were heated to various
temp., and the products studied by means of X-rays,
and with respect to their rate of dissolution in various
reagents, catalytic activity for the combustion of CO
and the decomp. of N,0, and sorptive power for H,O
vapour and for dissolved dyes. For temp. of ignition
increasing up to 400° the sorptive power decreases and
the catalytic activity and rate of dissolution increase
slightly. Thereafter the sorptive power, catalytic
activity, and rate of dissolution all increase rapidly
with rising temp. of ignition to a max. for products
heated at approx. 550°, and then decrease again to a
min. at ignition temp. of 700—800°, the sorptive and
catalytic powers showing a further max. for products
heated at approx. 950°. The combination of MgQ
and Ti0, is very slow; it becomes chemically detect-
able in 6 hr. at 700°. The first X-ray lines of MgTiO,
appear at 800°, but combination is still incomplete
after 6 hr. at 1200°. The intermediate stage at 550°
corresponds with penetration of the TiO, surface by
individual MgO mols., giving a disrupted and highly
active surface, which on further heating becomes
consolidated by incipient combination. The second
max. of surface activity for ignition temp. of approx.
950° may represent a similar disruption of the newly-
formed MgTiO, surface by penetration of MgO or TiO,
mols. (present in excess as combination is not com-
plete), this being a first stage in the formation of
Mg, TiO, or of MgTi,0;, or it may, since combination is
so slow, merely represent the increase in amount of
freshly-formed, and so highly active, MgTi%, sgxrgce.

Reaction of zinc salts with alkalis. A. I
Ni1gURASCHIN (J. Gen. Chem. Russ., 1938, 8, 1454 —
1464).—Potentiometric study showed that the reac-
tions taking place during progressive addition of alkali
are: ZnCl, or ZnSO,; > ZnCl,,3Zn(OH), or
ZnS0,,3Zn(0H), - Zn(OH),. The curves for direct
and back titration do not coincide, owing to the slow-
ness of the reaction ZnSO0,3Zn(OH), 4 20H’ ->-
47n(0H), + SO,”. When ZnCl, is added to conc.
NaOH, the first product is Na,ZnO,, which with
further ZnCl, gives Zn(OH),, and this reacts with
Na,Zn0, to yield insol. NaHZnO,. R. T.
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Alunite.. VI. Y. Asapa (Bull. Inst: Phys: Chem.
Res. Japan, 1938, 17, 1300—1368).—The thérmal
decomp. of K,S0,,AL(80,);,24H,0 and of Aly(SO,)s
has been investigated. Acidu M.

Precipitation of hydroxides and related pheno-
mena. - T. KATSURAT (Sci. Papers Inst. Phys. Chem.
Res. Tokyo, 1939, 35, 191—227).—The' progress of
hydrolysis of AlCl;, MnCl,, NiCl,, CoCl,, CrCl;, and
Pb(NO,), at’ temp. >100° 'during autoclaving was
followed nephelometrically, an expression relating
conen. of colloid with turbidity being deduced.: X-
Ray analyses of the product of hydrolysis obtained on
heating aq. FeCl, at 120—180° and of Fe(OH),
dehydrated by ageing or by heating at 100> show the
structures to be identical . with that of haematite.
Hydrolysis of FeCl,, AlCl;, and CrCl, is retarded by
NaCl or BaCl,. Nephelometric and photometric
studies during the addition of aq. NHj to aq. FeCl,
show that for A 6150 A. the light absorption follows
the Lambert—Beer law .with respect to [NH;] up
to a max. turbidity. The different properties of the
hydroxide pptd. from a mixture of Fe™ and Fe™
according to the method of prep. are described. A
hydrosol of Fe,0, is prepared by means of ultrasonic
waves. Autoclaving of gels is used to prepare arti-
ficially the minerals northupite (MgCO,,Na,CO,,NaCl)
and tychite (2MgC0,,2Na,C04,Na,S0,). The decomp.
of solutions of K,Fe(CN), and K,Fe(CN); and the
coagulation of Fe(CN),"", Ag halide, and As,S; sols
above 100° have been studied. Solid salts which on
- grinding together give gels are tabulated and their

properties discussed. - : HaH

Light of combustion of metals and alloys.. II.
J. A: M. vax Liever'and J. A. DE VRIEND (Rec. trav.
chim., 1939, 58, 423—432).—Previous work (cf. A.,
1937, 1, 195) has been extended to the examination of
Th, Ti, Al-Zr, Al-Mg—Zr, Al-Ti, Al-Ca, and Al-Li.
The system 'of expressing light intensity is discussed
and compared with the German system. = C. R. H.

Ammoniates of gallium and indium trifluor-
ides. 'W. KrEym and H. K1LtAN (Z. anorg. Chem.,
1939, 241, 93—96).—By extraction of GaF;,3H,0 and
InF,3H,0 with liquid NHj the ({triammoniates
GaF,3NH, and InF;3NH, have been obtained.
They take up no further NH, at —78° but their
dissociation isothermals indicate the existence of
diammoniates. : F. J. G.

Dimethylphosphates of the rare-earth metals.
J. K. Marsu (J.C:S., 1939, 554—558:; cf. A., 1935,
180).=Solubility data for 'the dimethylphosphates of
Gd, Tb, Dy, Y, Er, and Yb are given. The solubili-
ties decrease markedly with increasing temp., and

“differ widely from one earth to the next, decreasing
with increase in at. no., especially in the Y group, and
this affords a'valuable method of purification.  Details
of the purification of Th, Dy; and Ho are given.

1 . 3 ‘ . J.G.

Separation and purification of samarium irom
mixtures of the rare earths by reduction to
samarium(-II) ' chloride. A. BRUKL ' (Angew.
Chem!, 1939, 52, 151—154).—The anhyd. 'EtOH
solution of the rare-earth chlorides is shaken with Ca
amalgam in absence of air, and the ppt. of SmCl,

separated by centrifuging:” Ca amalgam is con-
veniently obtained by direct union' under 60 atm.
pressure. an P JLG

Acidic nature and methylation of graphitic
oxide. U. HorMANN and R, Horst (Ber., 1939,
72, [B], 7564—T771).—After the most thorough oxid-
ation, the limiting ratio of O to C (after drying) in
graphitic oxide is 1 : 2-2 (approx.). Determination of
replaceable H with alkali hydroxide gives results >
those obtained by the use of acetates, the former

‘corresponding  with H:C'~1:8. Methylation by

means of MeOH -+ HCI on the one hand and CH,N, on
the other gives results of the same order as are found

with acetates and with alkalis respectively. = On dry-

ing, the results with MeOH - HCl are unchanged,
even when the distance between the layer-planes is too
small for penetration by the reagents, whereas those
with CH,N, diminish. From these results it follows
that most of the C atoms are attached to O atoms by
their fourth valencies, probably so as to form ethylene-
oxide rings, whilst some of them carry OH groups, of
phenolic character, capable of reacting with CH,N,
and with alkali hydroxide, but not with MeOH - HCI
or with OAc’, and these on drying lose H,0, forming
the ethylene-oxide ring. In addition, C atoms at the
edges of the layer-planes, including the internal edges
of “holes,” carry CO,H groups which can react with
QAc’ and with MeOH - HCI. F.J. G

Preparation of carbon disulphide from meth-
ane and hydrogen sulphide.—See B., 1939, 462.

Preparation of pure metals of the titanium
group by thermal decomposition of their iodides.
V. Titanium. J. D. FAs? (Z. anorg. Chem., 1939,
241, 42—56).—Working details for the prep. of crude
Ti by reduction of Na,TiF or of TiCl; with Na, and for
its conversion into rods of pure Ti by decomp. of the
iodide vapour on a hot W filament, are given. Pure
Ti has a high ductility which is much impaired by
traces of O or N, but not by traces of other elements.
It has p 4-507-£0:005, m.p. 1725°4-10°, r 4:2 X 10-5
Q. per cm. with a temp. coeff. 0:00546, and coeff. of
linear expansion 82 X 10-7 F. J. G.

Atmospheric oxidation of metals and alloys
at different temperatures by electron-diffraction.
M. Bouxp and D. A RicEARDS (Proc. Physical Soc,,
1939, 51, 256—266).—At room temp. no change
ascribable to the formation of an oxide film in the case
of Sn, Sb, Pb, Au, Zn, and Al was found. Cu, Fe, and
Cd gave rings due to oxides. . Ag gave extra rings due
to AgS. Bigave a band in the pattern on exposure to
air probably due to a thin film of oxide. At high
temp. films of Sn0, Sb,0;, Cu,0, CuO, Fe,0,, CdO,
NiO, ZnO, and Bi,04 were found, N. M:B.

New class of ammines. ' Complex' thiostann-
ates. ' G. SPacu and A. Pop  (Bull:“Acad. Sci.
Roumaine, 1939, 21, 52—61).—The prep. of the
following compounds is described : Na,SnS;;10H,0;
[Ni eng][SnS4]; [Co eng],[SnS,]5,16H,0; ]
[Cr on,]i[SnS, [, 8H,0 ; [Cr(NH),ClISnS, 5
[Cr(NH;);Cl],SnS, 5 [Cr(NH;);SCN]SnS;, H,0 ;
[Cr(NH;);SCN],Sn8S,,2H,0.  Aq. - solutions of * thio-
stannates contain' both SnS,”” and SnS;"” ions, their
relative conen. being governed by the [S”]. D. F. R.
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Lead acetato-halides. ' E.Grizror (Compt. rend.,
1939, 208, 910—912).—PbI, is more sol. in Pb(OAc),
(I) than in H,0, but from hydrated (I) and a little
AcOH at ~100°% (I) separates. From  the reaction
mixture, CHCly extracts feebly sol. Pb acetato-iodide,
Pb,(0Ac),L (cf. A., 1935, 50). - Similarly, with PbBr,,
Pb acelato-bromide, Pb,(OAc);Br (cf. AL, 1935, 1089),1s
formed. - Either when hydrolysed affords Ph(OH)Hal
and “AcOH.. An aq. solution of (CH,CI:CO;),Pb
saturated with. PbCl, at 56°% affords . Pb chloroacetato-
chloride; the corresponding bromide and iodide are
not. obtained but mixtures of CH,Cl-CO,PbBr -
:CH,Br:CO,PbCI and CH,CI:CO,PbI + CH,I-CO,PbCl
-+ Pb(OH)I, respectively, result. ' J. L. D.

Preparation of lead tetra-acetate.—See A., 1939,
11, 241. ;

Tautomerism of nitrous acid. H. Krarn (J.
Indian Chem. Soc., 1939, 16, 9—14).—Quant. study of
the decomp. of (i) aq. NH,NO, alone and in presence of
AcOH and HCI, and (ii) HNO, liberated by AcOH and
HCI from NaNO,, in a Lunge nitrometer indicates the

b
tautomerism  H-0-N:0 &== O:NH:0 for HNO,.

- acids
This explains the results obtained by Macmillan and
Reade (cf. A., 1930, 204) and Donald and Reade (cf. A.,
1935, 337) on the simultaneous production of NO,-
compounds and nitrosoamines from certain  fert.
aromatic amines. W.R. A

Introduction of the azide group into complex
salts.—See A., 1939, II, 250.

New class of ammines. . Complex selenoanti-
moniates. Constitution of seleno-salts. G.
Seacu, M. VANcEA, and J. Dovar (Bull. Acad. Sci.
Roumaine, 1939, 21, 62—72)—Five complex seleno-
antimoniates have been prepared from Hofacker’s salt,
NagSbSe,,9H,0 : [Cr(NH;) Cl]s[SbSe,],,6H,0 ;
[Creny]ShSe,,2H,0; [Co onySbe, 2H,0; -
{Cr[CONH,),]18hSo,,5H,0 :

[Cry(OH) en][SbSe,]o,7H,0.. The existence of . the
selenoantimonic: ion - is confirmed; the structure
[SbSe,(H,0),]""" is suggested. : D.F. R.

Heavy oxygen exchange reactions of proteins
and amino-acids. W. H. Mears and H. SoBoTkA
(J. Amer. Chem. Soc., 1939, 61, 880—886).—~Exchange
-of O between proteins and H,O containing’ high and
low [*%0]: has ‘been investigated.  Of 'the several
different: O-containing groups in proteins only CO,H
-exchanges and then at py 2 but not in neutral solution.
In neutral - solution  ovalbumin ' does 'not exchange
whilst pepsin exchanges 13%,. « The significance of the
‘data on the use of 180 in metabolic studies and in the
study of protein structure is discussed. .= W. R. A.

Interaction of sulphur monoxide with nitrous
and nitric‘acids. C. J. WiLxins and F. G. Sorer
(J.C.S:, 1939, 600—603).—HNO, and HNO, in solu-
tion in H,80, are reduced irreversibly to N, by SO.
S , : . F.J,G.

. Reduction of sulphur dioxide by methane.
J. ZawApzrr, S: OsTrROUCH, and G. KWIECIKSKI
(Przemyst Chem., 1938, 22, 558—564).—The following
reactions take ‘place when CH,-SO, mixtures are
Ppassed - through porcelain tubes packed with Si0,:

2CH, - 380, > 2COS + S 4 4H,0;  2C0S - 28 4
2C0; 2C0S - CS, + CO,; 2CO + SO, S + 2C0O,.
(S, is not formed at >900°, and at >1000° only S is
formed; small amounts of COS may be formed
secondarily, by recombination of CO with S, in the
cooler parts of the tube. Rl

Reaction of sulphur trioxide with sodium
chloride. ' D.J. SArLEY: (J. Amer. Chem: Soc., 1939,
61,834—838).—Tho decomp. of a low-temp. SO,~NaCl
additive complex, formed by passing SO, over NaCl
at:~90°, yields SO, and Cl, in exactly equiv. pro-
portions for all temp. between 220° and 44° in N, or.O,.
Using a static method the reaction between SO, and
NaCl has been investigated at from 279° to 350° and is
represented by 2NaCl -+ 350, = Na,S,0, + SO, +
Cl,. W. R. A.
~ Ammonium and  substituted ammonium
sulphamates. M. J. BurLEr and L. F. AuDRIETH
(J. Amer. Chem. Soc., 1939, 61, 914—915).—NH,
sulphamate, a fine white powder, was prepared by
adding sulphamic acid, NH,'SO.H, to liquid NH,; it
behaves as a dibasic acid' in NH,. 18 alkylamine
sulphamates were prepared by the general reaction :
NH,SO,H + RNH, - NH,*SO,H,NH,R. Their m.p.
and hygroscopicities have been determined; they
are sol. in H,0 and EtOH but not in Et,0.

W. R. A,

Insoluble tellurates.  E. Moxtiazie (Bull. Soc.
chim., 1939, [v], 6, 672—676 ; cf. A., 1935, 834).—The
following have been obtained by pptn. :  Zn tellurale,
ZnTeQ,, and basic tellurate, ZnTe0,,3Zn0,4H,0 (by
using ‘excess of K,TeO, and of ZnSO,, respectively);
‘basic Zr tellurates, Zr(Te0Q,),4Zr(0OH), and
Z1(Te0y),,2Zr(0H),,H,0 [by using excess of Zr(NOg),
and of K,Te0Q,, respectively]; Th tellurate,.
(ThO)TeO,,8H,0 [affords (ThO)Te0,4H,0 at 100°];
basic . Cr _ tellurate, 2Cr,0,,3Te0,; L. tellurate,
Aly(Te0,)s;  ceric. tellurate, Ce(TeQ,)s and  basic
tellurate, CeQ,,TeO,H,0. [by using excess of K TeO,
and of Ce(SO,),, respectively]. On adding a Sn”
solution to an alkali tellurate a white ppt., probably
Sn' tellurate, is first formed but rapidly decomposes
depositing Te. : i B J. G,

Reactions of chromates at high temperatures.
VIII. 259, stage in the decomposition of cal-
cium, strontium, and barium chromates. D. S.
DATAR, V. T. ATHAVALE, and 8. K. K. JATKAR (J.
Indian TInst. Sci, 1939, 22, A, 111—118)—The
decomp. of mixtures of MCrQO; and MCO, (M = Ca, Sr,
Ba) in the ratio MCrO,;MCO, =2:1 has been
studied. = A 25%, decomp. of the chromate occurs
owing to formation of 3MO,2CrO, followed by form-
ation of 12M0,6Cr0,,Cr,0;. by W. R. Al
- Thiocyanates of chromium diguanides.—See
A.; 1939, 11,251, el S ;

"Hydrated sodium dimolybdate. . (Mwmz.) ' Z.
SoUBAREW-CHATELAIN |(Compt. rend., 1939, 208,
1153—1154).—Na, ' dimolybdate was prepared | by
adding §-HCl or -HNO, to aq. Na,Mo0O,.' It forms
white, monoclinic, birefringent crystals of composition
Na,Mo,0,,6H,0. H,0 is given off at 120°, and the
crystals melt as anhyd. Na,Mo,0, at ~400°. = The
crystals give an X.ray diffraction pattern identical
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with that obtained from Na,Mo,0. prepared by fusion
of MoO, and Na,CO,. W. R. A.

Permolybdates. (Mme.) M. E. RumPr-NORD-
MANN (Compt. rend., 1939, 208, 908—910).—By
observation of the intensity of colour developed on
mixing equimol. solutions of (NH,),Mo,0, and H,0,,
each in AcOH, it is inferred that 2 mols. of
(NH,),Mo0,0, react with 1 mol. of H,0,, the product
obtained being probably (NH,),Mo0,04." The dissoci-
ation const, of the per-salt in AcOH of py 1 is2:247 X
10-5 at' 15°. J. W.S.

Expulsion of fluorine from pure fluorapatite
by ignition in presence of water vapour and
silica. G. TrOMEL and W. EBRENBERG (Z. anorg.
Chem., 1939, 241, 107—114).—Pure (synthetic)
fluorapatite loses no ¥ when ignited alone or with SiO,,
but when heated in a stream of H,O vapour it loses I
at a rate which increases with rising temp. and is
accelerated above (but not below) 1300° by addition of
Si0,.  Complete expulsion of F can be attained at
1400° in a stream of H,O vapour in presence of 5%, of
Si0,. The small amounts of ¥ which are lost when
rock phosphate is ignited in absence of H,0 are from
excess of If present as CaF,. The expulsion of I by a
stream of H,0 vapour in absence of Si0, takes place in
two stages. = The first, corresponding with about half
of the F, is rapid, and the crystal structure is
apparently unchanged; in the second the lines of
hydroxyapatite appear and the reaction is much
slower, The effect of SiO, is (above 1300°) to acceler-
ate this second stage with formation of o-CasP,0g
containing Si0, in solid solution. F.J.G.

Forms of deposited iron during the thermal
decomposition of iron pentacarbonyl in the
gaseous phase. D. BrISCHER (Z. Elektrochem.,
1939, 45, 310—313).—At low [Fe(CO);], a large no. of
small primary particles are formed which unite to form
filiform particles. At high [Fe(CO),], Fe vapour
condenses uniformly on the primary particles to form
spherical particles. C. R. H.

Preparation of pure ferrous sulphide. J. V.
KARIARKIN (J. Appl. Chem. Russ., 1938, 11, 1575—
1583).—Pure FeS is obtained by passing 1 : 9 H,S-H,
mixture over Fe,04 at 950—1050°. R.T.

Sodium, lithium, and copper ferrites, and
their conversion into nitrides. R. S. HILPERT,
A. HorrMaNN, and F. H. Huon (Ber., 1939, 72, [B],
848—853).—The reduction of Fe,04 by NH, at 420° to
Fe,N affords a method for studying the state of
combination of Fe,O, in ferrites. Na,0,Fe,0, is
unchanged in NH, at 420°, whereas the higher Na
ferrites are all converted into Na,0,Fe,0 and Fe,N.
Na,0,6Fe,0, and higher ferrites have the «-Fe,O,4
structure; the structures of the intermediate com-
pounds differ both from this and from that of
Na,0,Fe,04. They are only slightly, or not at all,
ferromagnetic. ' Li,0,Fe,05 has the NaCl structure
and is ferromagnetic. Higher Li ferrites, up to
1i,0,6Fe, 04 have the spinal structure and are ferro-
magnetic, whilst those containing still more Fe,0, are
less ‘magnetisable and have the «-Fe,0; structure.
Their  stability to aq. reagents increases markedly
from Li;,0,Fe,04 to Li,0,5Fe,04, which is almost insol.

in dil. HCI, whilst Li,0,6Fe,0, is again readily sol.
With NH, at 420°, ILi,O,Fe,0; is unchanged,
Li,0,2Fe,0, yields Li,0,Fe,0; and a different nitride,
Fe,N. With Li,0,5I'e,0,, all but one tenth of the
Fe,0, is converted into Fe,N, whilst with Li,0,10Fe,04
all of the Fe,0, is converted into a mixture of Fe,N
and Fe,N. All Cu ferrites are completely reduced to
Cu and Fe,N by NH, at 420°. The way in which the
product of reaction of Fe,0, with NH,; depends on the
presence of small amounts of the other oxides is
noteworthy. . J. G.

Chlorosulphonate chlorides. IV. Chlorosul-
phonates and chlorosulphonate chlorides of
metals. G. P. LursocEINskI (J. Gen. Chem. Russ.,
1938, 8, 1864—1869).—The following compounds are
obtained by the action of SO, on CoCl,, CdCl,, NiCl,,
CuCl,, ZnCl,, SnCl,, SnCl,, and UO,CL, :  Co(SO5Cl)s,
Cd(SO,C0L),, Ni(S,04Cl),, Cu(S,04Cl),, ZnCl-SO,Cl,
sn(312(§0301)2, SnS0O,(SO04Cl),, and UOZ(SO:,Ci){z.T

Composition of a hydrated double salt of
nickel and potassium oxalates. S. R. BRINKLEY,
jun. (J. Amer. Chem. Soc., 1939, 61, 965).—An aq.
solution containing 12-449, of K,C,0, and 3:53%, of
NiC,0,, at 30°, was dehydrated over CaCl,. Crystals
of the double salt K,Ni(C,0,),,aH,0 were deposited

-until the solution contained 23:1%, and 3:19, of the

salts respectively. After drying, the crystals were

heated to const. wt. at 120°, losing 18-79%; of their wt.

(3 samples); hence the formula is K,Ni(Cy0,)s,4H,0.
W. R. A.

Complex compounds of platinum metals with
thio-, seleno-, and telluro-ethers. II. Influence
of the medium on formation of cis- and trans-
isomerides. E. C. FritzmAN and V. V. KRINITZKI
(J. Appl. Chem. Russ., 1938, 11, 1610—1619).—
The reaction R,X + (NHPry),PtCl; - PtClL,, 2R, X
(R = Me, Et; X = 8§, Se) is conducted in H,0 and in
org. solvents. In H,0 a mixture of «- and B-isomerides
is obtained, the proportion of p-isomeride dominating
in dil., and of «-isomeride in conc., solutions; similar
effects are observed in EtOH or PrOH, whilst in
MeOH, COMe,, or CHCl; the sole product is the
a-isomeride.  (NH,);MCl; and R,X in-aq. EtOH
yield the salts: [MCly,3R,X] and NH,[MCl;,2R,X]
(M = Ir, Rh; R = Me, Et; X =8, Se). Pt may be
separated from Ir or Rh by adding R,S to the aq.
solution, when Pt is pptd., leaving Ir and Rh in

solution ; this is heated at 60°, when Rh is ppt{:ll.

Mixed platinum dichlorodiammines possess-
ing a cis-configuration. A.GELMAN (Compt. rend.
Acad. Sci. U.R.S.S., 1939, 22, 107—110).—Unlike
the case previously recorded (Tscherniaev and
Gelman, A., 1939, I, 94), introduction of NH, into
NH,[Pt,C;H N,Cl;] and C;HzN into NH,[Pt,NH;,Cl]
leads in each case to cis-NH,[Pt,NH,,CH N,Cl,]
(conductance at 25° recorded), which with aq. NH,
gives NH,[Pt(NH,),,CsH N1Cl,, with Cl, followed
by C:H N yields NH,[Pt(C;H:N),,Cl],. and with
CS(NH,), gives PiCL[CS(NH,),];, which = with
K,PtCl, affords P{CS(NH,),),PtCl,. ~ F.R. G.

Index to literature of spectrochemical analysis.
W. F. Meccers and B. F. ScrisNER (Amer. Soc.
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Test. Mat., 1939, 59 pp.).—A review covering 1920—
1937 R.B. C.

Identification of lines in qualitative spectro-
graphic analysis. W. C. Pierce, 0. R. TORRES,
and W. W. MarsHALL (Ind. Eng. Chem. [Anal.],
1939, 11, 191—193).—Nine charts giving a A scale and
an Fe arc reference spectrum are reproduced for the
region 2500—5150 A. Analysis lines for 47 elements
in the same region are tabulated. The charts can
be used with any quartz spectrograph. Directions for
their use in qual. analysis are given. An enlarged
image of the spectrum is projected on to the chart,
and coincidences of projected lines with lines of the
map serve to identify the element sought. The time
and labour required for an analysis are thus con-
siderably shortened. % ST

Testing: of organic reagents for inorganic
analysis. H. M. HAENDLER (J. Chem. Educ., 1939,
16, 66—67).—Two methods for testing the suitability
of org. reagents for use in drop reactions and as pptn.
tests are outlined. TSN AT

Theories of adsorption indicators. S. G.
CHAUDHURY and M. K. INDRA (J. Indian Chem. Soc.,
1939, 16, 81—88).—C(ataphoretic velocities of halide
particles with and without the addition of adsorption
indicator are not in agreement with the theories of
adsorption indicators put forward by Fajans and by
Kolthoff. '

Determination of radon and thoron content of
a closed air space. E. Rumpr, W. Focy, and W.
Fronrice (Ann. Physik, 1938, [v], 33, 723—732).—
Three methods of measurement, from any two of
which the Rn and thoron content of a closed air space
can be calc., are described. Good agreement is
obtained. : 0.D. 8.

Determination of hydrogen-ion concentration.
—See B., 1939, 556.

Rapid determination of moisture.—See B.,
1939, 450.

Determination of hydrogen peroxide and
related peroxygen compounds. J. S. REICHERT,
S. A. McNereHT, and H. W. Rupern (Ind. Eng.
Chem. [Anal.], 1939, 11, 194—197).—Various titra-
tion, decomp., and colorimetric methods are discussed
critically. Titration with KMnO, is recommended
when org. matter is absent, and with Ce(SO,), when
it is present. TiCl, is recommended for colorimetric
determinations. A method based on the potentio-
metric titration of acid solutions of H,0, with aq.
NaNO, has been worked out for solutions containing
coloured org. material. The above methods can also
be applied to other peroxides and to perborates.

TuESET

Colorimetric determination of chlorine with
p-aminodimethylaniline. D.H. ByEers with M. G.
Merrox (Ind. Eng. Chem. [Anal.], 1939, 11, 202—
203).—A spectrophotometric/investigation shows that
Beer’s law does not hold for cone¢ns. >0-65 p.p.m.,
and that comparisons of colour should be made
within 5 min. Optimum py ranges are 2:6—3-4 for
conens. %0-6/p.p.m. and 3-2—4+5 for concns. > this.
At py 89, the purple tint changes to yellow. .Fe'™

AA(AT)

increases the colour intensity, 0-1 p.p.m. being equiv.
to ~0-01 p.p:m. of Cl,: NO,' decreases the colour
intensity by approx. the same extent as Fe'™. The
method  presents no advantage over that using
o-tolidine. 15, IS5

Potentiometric studies in oxidation-reduction
reactions. IV. Oxidation with potassium
chlorate. B. SiN¢H and S. SINGH (J. Indian Chem.
Soc., 1939, 16, 27—30; cf. A., 1937, I, 633).—
KI, FeS0O,,(NH,),S0,, TICl, As,0,, and K Sb tartrate
can be titrated potentiometrically with standard
KClO, in presence of a large excess of HCl. Addition
of KClO, generally causes a steady rise in e.m.f. up
to the equiv. point, at which a sharp jump in potential
occurs followed by a steady rise. For As,0,, however,
no change in e.m.f. is evident until the equiv. point
is reached. * KI shows two breaks in e.m.f. corre-
sponding with (i) the total conversion of KI into I
according = to  6KI 4 KClO, + 6HCl = 7KCI
3H,0 + 3I,, and (ii) the conversion of the liberated
I into ICl at the equiv. point, 31, 4 KCIO; + 6HCI =
KCl + 3H,0 -+ 61CL W. R. A,

Potentiometric studies in oxidation-reduction
reactions. V. Oxidation with potassium chlor-
ate. B. SineH and S. SixgH (J. Indian Chem. Soc.,
1939, 16, 95—99).—Using a Pt electrode coupled with
a saturated HgCl electrode KBrO,;, KI10,, KMnO,,
and K,Cr,0, have been determined potentiometrically
by adding to a known wt. of each salt a known excess
of KI and sufficient HCI to keep its concen. >5N. and
then titrating the excess of KI with standard KCIO,
in an atm. of CO,. At the equiv. point there is a
sharp rise in potential. The reactions take place in
two stages; e.g., with KBrO,: 6KI +4 KBrO; -
6HCl' = KBr - 6KCl + 3H,0 + 3I,; 3I, -+ KBrO,
+6HCl = KBr + 6ICI + 3H,0. W. R. A.

Oxygen [perborate] baths and their evalu-
ation.—See B., 1939, 554.

* Constant sulphite solution. A.HENDERSON and
W. P. McCurrocH (J.C.S., 1939, 506—507).—
Arrangements for keeping and manipulating a standard
Na,SO, solution under an atm. of pure CO, are
described.

Factors influencing the determination of sul-
phate as barium sulphate. H. A. FAres and
W. S. TaompsoXN (Ind. Eng. Chem. [Anal.], 1939, 11,
206—213).—The effect of varying the different
factors involved in the pptn. of BaSO, from solutions
containing different amounts of acid and salts, mainly
of K, and especially in presence and absence of KNO,,
has been determined. The results indicate that a
complex ion or compound is formed in the aq. KNO,
and retards pptn. of SO,” under certain conditions.
In hot solutions the complex is largely broken down,
and the SO,” quickly pptd. BaSO, pptd. from
M-KNO, carries down KNO, within the ppt. at the
time of pptn. Pptn. is incomplete, and at room temp.
continues slowly for several days with continued
contamination of the ppt. At 80—90°, the slow pptn.
is eliminated. When KNO, is added after pptn.
the BaSO, is not contaminated. Ppts. of BaSO,
formed in presence of NO," are more sensitive to
variations in the conditions of pptn. and treatment
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than those formed;in absence of NO,". Contamin-
ation appears to be distributed throughout the pptd.
material. . Under most conditions the presence of
KNO, produces high results which may, in extreme
cases, reach an excess of 23 wt.-9%. Digestion at
80—85° effects a considerable purification of the ppt.
Losses in wt. on ignition of ppts. contaminated with
KNO, increase with an increase in contamination, and
with such ppts. more reproducible and more trust-
worthy results are generally to be obtained by drying
to const. wt. at 115° than by igniting. The presence
of alkali chlorides lowers the wt. of ppt., counter-
acting the high effect due to NO,". The procedure
recommended for the determination of BaSO, with
a_precision of 0-29 in 0:01—0-Inm-nitrate requires
+0-01m-sulphate solutions which are 0:01—0-001x.
with respect to HCI, slow addition (5 min. for equiv.
amounts) of 0:056M-BaCl, to the hot solution with
const. stirring until a, 5%, excess is present, digestion
at 80—90° for 12 hr., filtration and washing with 200—
300 c.c. of cold H,O, and drying to const. wt. at
110—120°. LigSuT

Standardisation of sodium thiosulphate by
copper using perchloric acid. -J. J, Kors (Ind.
Eng. Chem. [Anal.], 1939, 11, 197).—Cu is dissolved
in ~11M-HCIO,, an equal vol. of H,0 is added, and
the solution is boiled for 2 min. to expel Cl,. After
dilution to a known vol., aliquot portions are titrated
with aq. Na,S,0, in presence of K1I, using starch and a
sol. thiocyanate as described by Foote (A., 1938, I,
413). [HCIO,] from 0-3 to 0-7N. has no effect on the
titration val. In artificial light, the end-point tends
to be taken too soon. The method agrees with the
KI0, standardisation of Na,S,0s. o Sl

. Determination of sulphur [in steel] by com-
bustion in oxygen.—See B., 1939, 496. 35
Spectrophotometric determination of nitrite,
and of nitric oxide in furnace atmospheres.
H. A. LiesaArsky and E. H. WinsLow. (Ind. Eng.
Chem. [Anal.], 1939, 11, 189—190).—A spectrophoto-
metric investigation shows that the determination of
NO," by the Griess-Ilosvay reagent is an accurate
colorimetric process. For [KNOg] >0-5 pg. Beer’s
law is obeyed, and after the first 20 min. keeping for
another 30 min. has little or no effect on the results.
The reagent can be used for the determination of NO in
concns. ~10 p.p.m. after conversion into NaNO, by
shaking with NaOH and air under a pressure of ~1
atm. of N}, and this method has been applied to the
determination of NO in furnace gases. ST

Colorimetric determination of nitrogen in
steel.—See B., 1939, 495.

Influence of certain anions on the accuracy of the
titrimetric method of determining phosphoric
acid in solution. 'A. SREENIVASAN (J. Indian Inst.
Sei:, 1939, 22, A, 79—92).—Investigation of the titri-
metric method of determining H,PO, by (NH,),MoO4
shows that (i) a high temp. of pptn. of the phospho-
molybdate and longer periods of keeping give higher
results, (ii) in very dil. solution pptn. is incomplete and
can be increased by addition of NH,NOj, to the reagent,
(iii) the chlorides, especially the alkali salts, have a
solvent effect on the ppt. (NH,Cl excepted), (iv)

addition of sulphates, especially (NH,),S0,, up to 2%,
gives high vals. whilst at > 29, low vals. are obtained,
(v) free HCI or H,S0, has a pronounced solyent action
on the ppt., but neutralisation before pptn. gives
correct results, (vi) citric acid has also a solvent effect
and can be neutralised satisfactorily only up to 29,
and (vii) the presence of SiO, leads to high vals.
W.R. A.

Determination of phosphorus in steel.—See

B., 1939, 496. '

Determination: of phosphorus . in fruits and
fruit products.—See B., 1939, 5645.

Determination of phosphate in phosphorites.—
See B., 1939, 478. :

Micro-electric deposition and determination
of arsenic. S. TORRANCE (Analyst, 1939, 64, 263—
264).—The macro-method described previously (A.,
1938, I, 212) is adapted to micro-amounts of As by
incorporating  the Lindsey—Sand ‘'micro-electrolytic
apparatus and technique (A., 1935, 46). ‘As is' de-
posited quantitatively with Cu so long as the ratio of
Cu to As is 4 :1.- 0-1 mg. of As is satisfactorily
recovered. 7 E.C.S.

Determination of small amounts of arsenic.
W. Diemarr and H. Fox (Mikrochem., 1939, 26,
343—348).—In the determination of As by the method
of Gangl and Séanchez (A., 1934, 1084) increased
accuracy is attained by using H, from a cylinder
controlled by a fine-adjustment  valve and  adding
PtCl, to the As solution'to catalyse the reduction.
Accuracy in the titration is increased by measuring
out the ICl necessary to dissolve the As mirror, adding
1-5 c.c. of dil. HCI and 1 c.c. of 109, aq. KCN, and
after 4 hr. titrating the I formed. This solution is
then used for dissolving the As mirror, the further
amount of I liberated being titrated. J. W. S.

Modification of Bettendorff's arsenic test.  IIL.
Catalysed by mercury. W. B. Kixc and F. E.
Browx (J. Amer. Chem. Soc., 1939, 61, 968—969 ; cf.
A., 1933, 687).—HgCl, and Hg,Cl, are equally effective
in catalysing the reduction of As compounds by 'SnCl,.
The actual catalyst is probably the Hg atom formed by
reduction of the Hg salt. : W.R.A.

" Volumetric determination of arsenic, by Lede-
bur’'s method, in sedimentary iron ores.—See
B., 1939, 491.

Tetraphenylarsonium chloride as an analytical
reagent. Titration by iodine.. H. H. WILLARD
and G. M. Smira (Ind. Eng. Chem. [Anal.], 1939, 11,
186—188).—The potentiometric titration of AsPh,Cl
(I) by aq. I-KI according to the reaction AsPh, -1,
+ I’ > AsPh,I; has been investigated. On 4—100
mg. of (I) titrations can be duplicated to within 0-02—
0:03 ml. of 0-025-I. The:optimum concn. is' 10—
50 mg. of (I) per 100 ml., the optimum temp. 20—30°,
and the solution must be saturated with NaCl just
before the end-point is reached. Direct titration of
(I) with I, or titration of excess of I with Na,S,0; in
presence of starch or potentiometrically, is not pos-
sible in this case. The presence of free acid, except
HNO,, is not objectionable. Large [NO;'] causes
pptn. of AsPh,-NO,. Alkalis and: alkaline earths,
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Nit%, Co#, i Crtti Mn T EBOSEHCOHAPO i, (DA G,
S0,"’, citrate, and tartrate do not interfere. Tungst-
ate, molybdate, CrO,"/, perrhenate, MnO,’, 10,’, C10,’,
Br’, T/, and all cations that form complex ha‘iide ions
interfere. 'Interference by Fe™*" is eliminated by the
addition of H,PO, 4 Na,HPO,, but not citrate or
tartrate. Citrate prevents interference by Cu’’, Sn,
Bi', Zn", and Cd™". Org. solvents must be a‘bsenTt.
TS
Determination .of arsenic in bismuth salts.—
See B., 1939, 549. :
Turmeric = test-papers containing = boron.
W. A. N. MARRWELL (Analyst, 1939, 64, 271—272).—
A batch of papers gave a strongly positive reaction for
B when the solution under test was B-free, and B was
detected in the papers themselves. E.C.S.

Determination of boron in boron carbide.—

See B, 1939, 502.- (i
Determination of silicon in aluminium.—See

B., 1939, 504. ; )

~Determinatioh of silicyon and tungsten: in

ferrotungsten by the dissolution method.—See
B., 1939, 496.

Photocolorimetric determination of silicon,
iron, and copper in aluminium alloys.—See B.,
1939, 504. . '

Determination of silicon carbide in carborun-

dum:—See B., 1939, 486.

" Determination of soluble silica and alumina
in Portland cement.—See B., 1939, 487.

Determination of potassium with the mag-
nesium salt of dipicrylamine. Micro-determin-
ation of potassium and a separation of potass-
ium and sodium. R. Dworzax and H. Barrczo
(Mikrochem., 1939, 26, 322—342).—K canibe deter-
mined satisfactorily by pptn. with the Mg salt of
hexanitrodiphenylamine ' (dipicrylamine). . (HR)  if
4509, excess of pure MgR, is used. Pptn. is pre-
ferably effected hot and the solution is kept ~12 hr.
before filtration. The ppt. is rinsed with the filfrate
and is washed only with small amounts of pure dry
Et,0 until this remains colourless. Tt is dried for 30
min. at 85—90° and cooled over P,O;. In the micro-
determination solutions saturated with KR are used.
In presence of a large excess of Na or Li the solution is
warmed (water-bath), with addition of further aq.
MgR, if necessary, until the KR which is at first pptd.
redissolves completely. After allowing the solution to
cool during 7 hr. it is kept for 3 days and then filtered,
the ppt. being svashed with small amounts of 0-07x-
MgR, saturated with KR, and then with a little Et,0
before drying at 85—95° and weighing. This method
permits accurate determination of K in presence of
100 times its concn. of Na. JaWe S:

' [Determination of potassium in fertilisers.|—
See B., 1939, 527. '

“Determination of sodium in ‘water by
indirect method.—See B., 1939, 556. ;
~Determination of calcium in' cast iron.—See
B., 1939, 492.

Determination of strontium in'the presence
of calcium. R. N. SgrevE, C. H. WATKINS, and
J. C. BrowNiNGg (Ind. Eng. Chem. [Anal.], 1939, 11,
215).—CaCO,4 and SrCO,4 are pptd. at 50° by addition
of aq. (NH,),CO,, and. dissolved in dil. HNO,. = The
solution is evaporated; on a steam hot-plate and the
Ca(NO,), extracted by COMe, in the cold after contact
for 1 hr. The Sr is weighed as nitrate, Recovery of
the Sr varies from 99-7 to0 :99:99.. TS T

Hydrolytic volumetric analysis by precipit-
ation. II. Determination of barium. E. A.
Kocsts (Acta' chem., min., phys. Univ. Szeged, 1936,
5, 149—152; Chem. Zentr., 1937, i, 1202).—Bromo-
thymol-blue is preferred to Me-red as indicator'in the
titration of Ba’™ with! K,CrO,; the colour-change is
sharp with 315 cic.of 0-IN-BaCly.. ‘The method
cannot be used for determination of CrO,"” with Ba™".
A fourfold excess of Ca’* does not interfere.

: ALJ E. W.

Determination of magnesium in water.-—See

B, 1939, 556.

Detection of zinc in presence of iron. G.
ErfNyI (Analyst, 1939, 64, 271)—In applying the
Fe(CN), " test the interference of Fe™* due to the
formation of Prussian-blue may be overcome by
adding an alkali fluoride, with which Fe'** reacts to
form a non-ionised complex. S dplesny

Determination of zinc and copper with morph-
oline. L.S. MarowanN (Mikrochem., 1939, 26, 319—
321).—Morpholine ppts. Zn and Cu. quantitatively
from. solutions of their salts and can be used for the
determination of these metals, the ppts. obtained
being in each case ignited and weighed as oxide. The
possibility of using morpholine for general separation
of ions of more electro-positive from those of more
electro-negative behaviour is discussed. - J. Wi S

Detection and colorimetric determination of
zinc in water by dithizone.—See B., 1939, 557.

Qualitative procedure for the analysis of
group II. J. L. May~xarp, H. H. BARBER, and
M. C. SxeED: (J. Chem. Educ.; 1939, 46, 77—83).—
The sulphides are pptd. under special conditions in
aq. HCI by means of H,S, and then treated with a
specially-prepared NaHS reagent which dissolves
the Sb, Hg, As, Sn, Se, Te, Mo, and Au and leaves
the sulphides of Cu, Cd, Bi, Pb, Pt, Pd, Rh, Ru, Ir,
Os, and small amounts of metallic Au: The insol.
sulphides = are examined by a slightly-modified
Gilchrist—Wichers procedure (A., 1936, 180) for the
Pt metals, which was found to be the most suitable
for' quel. 'analysis  of this sub-group. Defails of
procedure are given, and the solubilities of ' the
different sulphides in the NaHS reagent are discussed.
CH,Ph-NPhMe,Cl is used to confirm Pt («3 pg. of
Pt perml.). The CS(NH,), test for Osis satisfactory.
The separation of Bi from the Au, Cu, Cd, Pt, Ir,
and Rh is based on the complete pptn. of Bifrom its
chloride solution with NaHCO, at py 3 (cresol-red).
Possible losses of CdCl, with pptd. NaCl.are pointed
out. Only relatively high [Cd™] give a ppt. with H,S
in ‘conc.' solutions of NaCl. The analysis  of the
solution of the thio-salts is also detailed. Se is first
separated by means of SO, in 128-HCI, and then Te
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and Au in 65-HCL. = Finally, the Sb and Sn sulphides
are separated from As, Hg, and Mo by dissolution in
125-HCl. Ge is omitted from the scheme, which is
designed for 1—50 mg. of each element. = L. S. T.

Scheme of qualitative analysis, involving the
use of organic reagents. J. T. Dossixs, E. C.
MarkuAM, and H. L. Epwarps (J. Chem. Educ.,
1939, 16, 94—98).—Group I is pptd. as usual, after
reduction of any CrO,”” and MnO,’ by the addition of
HNO, and H,0,. The filtrate is heated with conc.
HNO, to oxidise As™’, Fe™, Sb™*, and Sn”, and
AsQ,’”" and PO,”’" are pptd. in a small portion by
means of NH, molybdate and tested for, whilst Hg™
is confirmed in a second portion by means of SnCl,.
Group III, consisting of Fe, Bi, Pb, Cr, Al, Sb, Sn,
Cu, Co, Ni, Cd, Zn, and Mn, is pptd. by the addition of
aq. C;H N-NH,CNS, the first seven ions as hydroxides
and the last six as the insol. C;H;N-CNS complexes,
under carefully-controlled conditions of acidity.
The latter, with exception of Mn, are extracted by
heating with aq. NH; + NH,CI - H,0, and portions
of this solution are examined by means of the org.
reagents now in use for drop reactions. The pptd.
hydroxides are treated with NaOH + Br to dissolve
Al, Cr, Sb, and Sn and then drop reactions, in most
cases, are applied for the individual ions. Group IV,
Ba, Ca, and Sr, is pptd. with aq. NH,; + (NH,),CO,4
and analysed as usual. In group V, Mg™ is confirmed
with diphenylcarbazide, Na’ with Zn uranyl acetate,
and K* with naphthol-yellow S. PO,”" and AsO,"”
do not interfere under this scheme. Centrifuging
is preferred to filtration for the separation of ppts.,
and working details and sensitivities of the tests are
recorded. 5% S: e

Polarographic analysis of lead and its com-
pounds.—See B., 1939, 479.

Rapid determination of copper in duralumin-
type alloys.—See B., 1939, 505.

Microchemical analysis of brass.—See B., 1939,
498.

Spectrum analysis of brass for manganese,
tin, and iron.—See B., 1939, 497.

Determination of copper and manganese in
textiles.—See B., 1939, 475.

Conductometric studies. II. Salts of heavy
metals (mercuric and mercurous nitrate) and
sodium thiosulphate. III. Salts of heavy metals
(silver and lead nitrate, copper sulphate) and
sodium thiosulphate. J. Kamrckr (Rocz. Chem.,
1939, 19, 213—226, 227—242).—II. Conducto-
metric titration of Hg(NO,), (I) with Na,S,0; (II),
or vice versa, does not give satisfactory results, owing
to the complexity of the reactions involved. For
the former case these are’ represented:  2(I) +
2(IT) > 2HgS,;0, (4+H,0) > 2HgS;  2HgS + (1) >
2HgS, Hg(NO,), [+ (1I)] > unknown further products.
In alkaline solution a break in the titration curve takes
place when 2 mols. of (II) are added per mol. of (I),

corresponding. with the reaction HgO + 2(II) +.
H,0 > Na,[Hg(S,05),] (11I) + 2NaOH. Titration

of HgNO, is also unsatisfactory; the reactions are
probably = 2HgNO; + (11) 4 H,0 > HeS + Hg +

Nay,S0, + 2HNO,; 4Hg + 8HNO,; -+ 3(II) -
3HgS,Hg(NO,), 1. 6NaNO, - 3H,50,. In alkaline
solution the reactions are: Hg,0O -+ 2(ITI) ++ H,0 >
Na,[HgS,04], - (11I) 4+ Hg. ' Titration of (II) with
HgNO, appears to involve formation of a complex
salt, initially, with its subsequent decomp.

III. Conductometric titration of AgNO, (IV) with
(II), at 50°, gives results slightly < theory, owing to
adsorption of Ag® on Ag,S. The reactions are: (IV) 4
(IT) > Ag,S,05 + 2NaNOgy; Ag,S,05 + HyO > Ag,S +
H,S0,. Titration of (II) with (IV) gives unsatis-
factory results, owing to the slowness of attainment
of equilibrium; the reactions are (II) - (IV)—>-
NaNO, -+ Na[AgS,0,]; Na[AgS,0,] 4 (IV)->NaNO, +
Ag,S + H,S0,. Titration of Pb(NO,), with (II),
or vice versa, gives accurate results only in fairly
conc. solutions, owing to the tendency of PbS,0,
to form supersaturated solutions; the reaction is:
Pb(NO,), + 2(II) > 2NaNO, -+ PbS,05. = Theresults
given by conductometric titration of CuSO, with (I)
are 29, high, and of the reverse titration 6%, low, the
reactions being, respectively, 2CuSO, + 2(I1) -
Na,S0, + Cu,SO, + Na,S,04, and Cu,SO, + 2(II) >
Na,SO, + Na,[Cuy(S,05)5]- R.T.

Determination of calomel in compound cathar-
tic pills.—See B., 1939, 549.

Polarographic determination of europium in
mixtures of the rare earths. L. HorLreck (Z.
anal. Chem., 1939, 116, 161—166).—The current—
voltage curves reproduced show that Eu can be
determined polarographically in presence of other rare
earths. Themethod is more selective, more sensitive,
and more accurate than that of X-ray spectroscopy.
The rise in the curve corresponding with Eu™ - Eu™
occurs before that of Zn, which is used as reference
substance. Group II metals must first be removed
as sulphides, and the rare earths are best converted
into chlorides after pptn. as oxalates or hydroxides.
With small [Eu], the determination must be carried
out in an atm. of H,, and a dropping Hg electrode for
this purpose is described. IS

Chemical analysis by artificial radioactivity.
Determination of dysprosium in a fractionation
of yttria earths. B. GorpscemipT and O. DJoUR-
xoviTcH (Bull. Soc. chim., 1939, [v], 6, 718—726).—
The specimen to be tested is irradiated with slow
neutrons, and the resulting activity compared with
that induced in standards having a known Dy
content. For specimens rich in Gd a correction for
absorption can be applied. The method is sensitive
to 0-259, of Dy and is a useful control in fractionation.

TG

Absolute colorimetric analysis of pure alum-

inium and aluminium alloys.—See B., 1939, 504.

Determination of manganese in steel.—See B.,
1939, 496.

Potentiometric determination  of
amounts of manganese.—See B., 1939, 501.

Micro-determination of iron in metals and
salts by photometric titration.—See B., 1939, 502.

Colorimetric determination of cobalt in ferro-
nickel ores.—See B., 1939, 491.

small
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Drop method of detection of tungsten in ores.—
See B., 1939, 501.

Volumetric determination of small amounts
of tin in ores, using methyl-orange.—See B.,
1939, 500. ;

Determination of titanium in ores, using a
mercury cathode.—See B.; 1939, 501.

Diphenylmethane calorimeter. D. C. AvDa-
LIAN (J. Gen. Chem. Russ., 1938, 8, 1887—1891).—
Irregularities in the action of CH,Ph, calorimeters are
dueto polymorphous transformations of CH,Ph,, both
at and above the m.p., which render it unsuitable for
calorimetric purposes. R. T.

Determination of the thermal conductivity
and temperature conductivity from the adjust-
ment method with the Schleiermacher tube and
the plate apparatus. J. FiscHER. (Ann. Physik,
1939, [v], 34, 669—688).—Theoretical. The calcul-
ation of conductivity for the method of measurement of
Pfriem (B., 1938, 743) and Eucken and Englert (ibid.,
1110) is discussed. The method can be improved by
using the central wire as thermometer alone.

0.D. S.

Protective arrangement for constant-temper-
ature apparatus heated by electricity. F. TAra-
DOIRE (Bull. ‘Soc. chim., 1939, [v], 6, 739—740).—An
arrangement whereby the melting of a plug of fusible
material causes the breakage of a Hg contact in the
heating circuit is described. F. J. G

Method of sensitive pressure and temperature
measurement. (A) J. MAzZUR. (B) S. ZAMENHOF
(Acta Phys. Polon., 1939, 7, 272, 273—274).—A
discussion of priority (cf. A., 1939, I, 158).

Liquefaction of helium. A. vAN ITTERBEEK
(Nature, 1939, 143, 560).—He has been liquefied by
using an apparatus based on the Simon expansion
principle. Starting at a pressure of 80 atm. and a
temp. of 14:6° X., 65 c.c. of liquid He were obtained.
The temp. can be lowered to 3-:3° K. by reducing the
pressure above the He. The time required to obtain
liquid He by this method is only 4 hr. 16 S

New method of helium liquefaction by means
of the Joule-Thomson effect. I. L. ZeLmMaNov
(Compt. rend. Acad. Sci. U.R.S.S., 1939, 22, 25—26;
cf. A., 1939, I, 189).—The difficulties referred to in the
previous paper can be overcome by means of an
additional throttle-valve. T JoJ.

Thermostatic bath for low-temperature vis-
cosity 'determinations. E. L. BALDESCHWIELER
and L. Z. Wincox (Ind. Eng. Chem. [Anal.], 1939,
11, 221—222).—Apparatus for determining 7 at low
temp. is described and illustrated. A temp. control
within --0-03° down to —52° can be maintained for
several hr. I5 ST

Linear coefficient of thermal expansion of
ambroid. E.. W. YerTeErR (Rev. Sci. Instr., 1939,
10, 147).—The linear coeff. of expansion of ambroid
(used for bushings in a high-pressure ionisation
chamber) varies from 5-:36 to 5:56 % 10-° from 20% to
60°. e D. F. R.

Thermal conductance of metallic contacts.
R. B. Jacoss and C. STARR (Rev. Sci. Instr., 1939, 10,
140—141).—The thermal conductance across optically
polished contacts of Ag, Au, and Cu has been measured
at 25° and —195° and under pressures of from 0:2 to
2:5 kg. per sq. cm. The conductance of Cu varies
linearly with pressure. Ag is the most suitable for
contact work at low temp. D. E. R.

Dew-point hygrometer for use at low tem-
peratures. C. A. WiNkKLER (Canad. J. Res., 1939,
17, D, 35—38).—A cooled non-freezing solution is
circulated = beneath a  mirror provided with 6
thermocouples' connected in series. The accuracy of
the reading depends on a slow rate of approach to the
dew point. E. C. S.

Simple inexpensive turbidimeter. G.K.AsHBY
(J. Lab. clin. Med., 1939, 24, 654—655).
5:C:J2C. B.
Photometry. A. DRESLER (Z. Ver. deut. Ing.,
1936, 80, 1405—1408 ; Chem. Zentr., 1937, i, 1196).—
Photometric measurements on discharge tubes by
different observers, using flicker and filter methods,
give widely discordant results. Physiological causes
of the discrepancies are discussed. The use of barrier-
layer photo-cells introduces errors of 4-10%,, owing to
spectral sensitivity differences between the cells and
the eye; the error is reduced by the use of filters.
A.J. E. W.
Preparation of carbon electrodes for spectro-
graphic analysis. A.T. MyErs and B. C. BRUN-
STETTER (Ind. Eng. Chem. [Anal.], 1939, 11, 218—
219).—A C-drilling and -cutting tool drill bit and a C-
drilling and -pointing tool, made of tool steel, for the
prep. of electrodes suitable for the examination of
10—25 mg. of dried plant material or 0-1 ml. of liquid
are described and illustrated. Electrodes can be
prepared at the rate of 2 per min. T SOl

Ultra-violet spectrography. A. LAMBRECHTS
(Bull. Soc. Chim. biol., 1939; 21, 122—126).—An
examination is made of the possible experimental
errors associated with the technique of Henri (A.,
1912, ii, 882). 'These errors amount to about 3A—ﬁ%.

Arc source for quantitative spectral a_nailysis
[of nickel alloys].—See B., 1939, 499.

Collector for hard X-rays. M. Pieruccr, M.
Baccarant, and P. TeEaGiA (Nuovo Cim., 1938, 15,
529—531).—The collector consists of a large no. of
coaxial cylinders formed from strips of transparent
paper which are covered with small, thin plates of
graphite. The collector is placed 50 cm. distant from
the anti-cathode of a 180,000-v. Coolidge tube.

: 0.J. W,
 Effective wave-lengths in optical pyrometry.
F. HorrmANN and C. TiNewALDT (Z. Instrumkde.,
1939, 59, 20—30).—Theoretical.. The problem is
considered in connexion with glowing-filament pyro-
meters with colour filters, and for spectral pyro-
meters. : A J. M.

Production of optically active substances and
metallic films of silver, platinum, and palladium
by means of circularly polarised light. J. C.
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GrosH (J. Indian Chem. Soc.; 1939, 16, 51—62).—An
address. - W. R. A.

Precision measurement of lattice constants
by a compensation method. H. VAN BERGEN
(Ann. Physik, 1938, [v], 33, 737—752; cf. A., 1937, T,
399).—The method of Kossel (A., 1936, 925) is
developed for use with external radiation. 'O. D.'S.

Mechanism of the hydrogen electrode process
on platinum. J. Horrurr and M. Ixusmma“ (Proc.
Imp. Acad. Tokyo, 1939, 15, 39—44)—DMeasurements
have been made with the H, electrode using (a) H, and
509 D,0-H,0 and (b) D, and H,0, and the change in
[D] 'in the gas determined. Calculations of the
reaction kinetics show that the H electrode process
may be represented by 2H* —= H + H* — H-H*
——~ Hi» 5 D. F. R.

Durable electrode of amalgamated platinum
net. - F. Biskupskr (Pfluger’s Archiv, 1938, 240,
282-—286).—The electrode consists of ‘amalgamated
Pt net enclosed in an agar' gel prepared with 099
NaCl and Hg,Cl, in excess.' 'It has the properties of a
reversible Hg ‘electrode, i.e., small polarisability and
low, almost frequency-independent ohmic resistance,
without its disadvantages (e.g., KCl). H. Ro.

Electrometric indicators with the dead-stop
end-point system. Applications to neutralis-
ation and precipitation reactions. D. R. Crip-
PINGER with C, W. Fourx (Ind. Eng. Chem. [Anal.],
1939, 11, 216—218)—The method described
previously (A., 1926, 927) for iodometry has been
extended to neutralisation and pptn. reactions.
Various substances, e.g., H,O,, NaNO,, are used as
electrometric indicators in those cases. where an
end-point is not given by the reactants alone. When
10, and I’ are added to an aq. base, the anode of a
polarised electrode system is depolarised by the
reducing action of the I’, and on titration with acid,
reaction between 104" and I* ocours at py 6:67, the
trace of I liberated depolarises the cathode, the current
flows and is registered by the permanent deflexion of
a galvanometer. | Details of procedure and results for
the titration of NaOH with HCIl are given. In acid
solution, I is used as indicator, and keeps the cathode
depolarised until the first excess of alkali forms a trace
of I’, which then depolarises: the-anode, and. the
current flows. Data for the titration of HCl with
NaOH are given. The titration of a strong acid with
a weak base also gives a reproducible end-point by this
method. H,0, acts as a reversible indicator for the
titration of acid or alkaline solutions by virtue of the
sharp difference of its reduction potential in acid and
alkaline solutions. In the titration of halide by Ag",
NaNO, serves as indicator by keeping the anode
depolarised during titrations; I’ and CN’ are them-
selves anodic depolarisers. In the titration of KCN
with Ag’, galvanometer deflexions corresponding with
the quant. formation of KAg(CN), and Ag,(CN),,
respectively, are observed. Mixtures of Cl” and I’, or
of Br’ and I’, can be determined by this method if the
AgCl and AgBr are kept in solution by means of aq.
NH; until the I’ is pptd. - The dead-stop method has
the advantage of using two simple Pt wire electrodes,
which seldom become poisoned; and of requiring no

reference  electrode. - Momentary: deflexions. of the
galvanometer give adequate warning of the end-point,
and the results are as reproducible as those obtained
by accepted methods of electrometric analysis. g
- ‘ L T SR
Spectral sensitivity of selenium rectifier
photo-electric cells, G. P. BARNARD (Proc. Physi-
cal Soc., 1939, 51, 222—236).—Curves showing the
dependence of spectral sensitivity on the external-
cireuit resistance, output, temp., and on the quality
of the incident radiation are given and discussed, and
possible methods of colour correction’ are examined.
: N*M: B!
Apparatus for electron-diffraction at high
temperatures. R. JAcksoN and A. G. QUARRELL
(Proc. Physical Soc., 1939, 51, 237—243).—Apparatus
and technique for the examination of surfaces by
electron-difiraction up to 1200° are described. The
diffraction section of the camera is H,0-cooled, and,
since no refractory material is used in the vac. chamber,
a_high vac. can be maintained. Patterns for FeO
at 650° and 850° are reproduced. N. M. B,

Electron-lenses. 0. KrempErErR ‘and W. 'D.
Wricut (Proc: Physical Soc., 1939, 51, 2906—317).—
Two methods of deriving the optical consts. and
spherical aberration of ' electron-lens ‘systems: are
described, results for a two-tube lens are reported,
and the design of an electron gun for the tests is given.

: - N. M. B.

Deuteron source for nuclear research. N. E.
Brapsury and F. Brocm (Physical Rev., 1937, [ii],
52, 256).—In a modification of the usual low-voltage
arc in D, for deuteron production, a relatively high
deuteron yield is obtained by using pressures of 0:1—
0-4 mm. and an auxiliary cathode. Excessive gas
consumption and high pumping speeds are avoided
by the incorporation of an electrostatic focussing
system in the arc. Gas consumption is 20 c.c. per hr.,
and the total power required for operation of the arc
is 250 w. L. S.T.

Use of twin sources in experimental studies
of thermal neutrons. G. J. THiessEx and E. L.
HArrINGTON (Physical Rev., 1937, [ii], 52, 256).—
By using two sources of Rn—Be placed at an optimum
distance apart, a region of nearly uniform neutronic
radiation is obtained, and the variations experienced
with a single source are eliminated.: T5 Sl

Continuously sensitive cloud chamber. A.
LANGSDORT, jun. (Rev. Sci. Instr., 1939, 10, 91—103).
—A continuous cloud chamber is described in which
supersaturation necessary for condensation of vapour
on ions is maintained continuously by the diffusion
of an initially warm saturated vapour through a
non-condensing gas into a refrigerated region. Con-
vection currents are avoided by diffusion downwards
from a heated roof to a cold floor (cf. A.; 1937, I, 536).

F. J. L.

Use of the neon glow lamp for elimination of
induction make shocks. J. E. THoMAS (Science,
1939, 89, 133—134).—The Ne lamp is put in series
with the secondary circuit. W. F. F.

High-performance electronic relay. R. C.
Hawes (Ind. Eng. Chem. [Anal], 1939, 11, 222—
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223).—A relay for use with ‘'a Hg thermoregulator
in controlling the temp. of a water-bath is described
and illustrated. 158 S

National Radium Institute cyclotron and the
generation. of the first beams of protons and
H,* ions. V. RUKAVISOHNIKOV and D, ALcHAZOV
(Tech. Phys. U.S.S.R., 1938, 5, 778—788).—Energies
up to 3-18 X 108 ev. for H* and 0:99 :x 108 e.y: for
H,* have so far been attained with the instrument
described, which is capable of giving field strengths of
18,000 oersted and 6000—12,000 e.v. L. d.d.

Theory of the thermo-electric couple. V.
KovaLENKO (Tech. Phys. U.S.S.R., 1938, 5, 789—
805).—Equations are developed for the temp. attained
by the hot junction when used for the measurement
of small a.c. or for radiation measurements, and
for the time-lag. Consts. characterising the latter
for long and short filaments are given for a no. of
metals. e : Lo J
- Making beryllium targets.. L. C. VAN ATTA,
A. M. Crogstox, and H. O. Purs (Rev. Sci. Instr.,
1939, 10, 148).—An alternative to the making of Be
targets by evaporation of the metal at 1500° is the
beating of grains of Be into a Cu block, followed by
scraping and sanding. A layer of Be 0:5 mm. thick is
produced. i 'D. F. R.

Thermo-electric measurement of high tem-
peratures in pressure apparatus. F. Birou (Rev.
Sci. Instr., 1939, 10, 137—140).—Up to 580° and 4000
kg. per sq. cm. the e.m.f. of the chromel-alumel
couple is independent of pressure to within 10 wv.,
or 0-25°%  The same pressure causes a regular decrease
in the e.m.f. of the Pt—(Pt-109; Rh) couple, amounting
to 16 uv., or 1:8° at 500°. DIF.R:

Simple [inductive] capacity (impedance)
bridge. J.CrHLOUPEK (Chem. Listy, 1939, 33, 145—
149).—Apparatus for measurement of inductive
capacity is described. R:. T.

Improved magnetostriction oscillator. W. W.
SAr1sBURY and C. W. PorTER (Rev. Sci. Instr., 1939,
10, 142—146).—An oscillator with an input of 2000 w.
giving frequencies of from 7000 to 50,000 cycles per
sec. is described. D. E. R

Analytical balances in quantitative micro-
analysis. A. A. BENEDETTI-PicHLER (Ind. Eng.
Chem. [Anal], 1939, 11, 226—229).—Analytical
balances of a precision <« -£50 pg. can be used in
quant. micro-analyses when the precision required for
the results is not too exacting. The method of
weighing employed with microchemical balances is
recommended for general use with analytical balances.
The min. size of sample required for attaining a
specified precision of the analytical result is treated
mathematically, and the results are tabulated in a
form suitable for their practical application.

1k Sl

Apparatus for micro-analysis of gas. C. H.
PrEscorr, jun., and J. MorrisoN (Ind. Eng. Chem.
[Anal], 1939, 411, 230—233).—Apparatus and
technique are described. The methods are available
for H,0, CO,, H,, CO, 0,, and CH,. A complete
general analysis requires 1 hr. With 5—25 cu. mm.

at n.t.p., the errors are <29, of the total sample, and
for smaller samples ~5%,. They appear .to be due
to adsorption and desorption of gas on the apparatus,
particularly on -the powdered reagents. Under
special conditions, 0-:025 cu. mm. is the limit of
detection of a component; the usual limit is 0-06
CU- I TS

Duplicating pipettes. F. E. Hormes (Ind. Eng.
Chem. | [Anal.], 1939, 44, 188).—Pipettes of the
Ostwald—Van  Slyke: type with ' two bulbs! instead
of one save time and material, avoid unnecessary
disturbance of a ppt., and reduce calibration Serxf;rs.

aS e

Growing of Rochelle salt crystals for radio
experiments. C. W. CLxrorDp (J. Chem. Educ.,
1939, 16, 86—87).—Details for producing rapidly
and slowly grown crystals are given. The latter
averaged 3—4-5 cm. in length, and were stable for
> 2 years. L5 Sadie

Adsorption analysis: Tswett's chromato-
graphic method. H. G. Cassipy (J. Chem. Educ.,
1939, 16, 88—93).—The history and theory of the
method are reviewed. Working details for an
analysis are given, and criteria to aid in the choice
of solvents ‘and adsorbents are discussed, Applic-
ations and limitations of ‘the method are %esgrir}‘ed.

Precipitation with hydrogen sulphide in closed
vessels. J. PranmAUSER and T. KALINSEI (Przem-
yst' Chem:; 1938, 22, 448—450).—Apparatus  for
pptg. sulphides in a closed system is describedR -

Theory of the method of Clusius and Dickel
for the separation of gases. L. WALDMANN
(Naturwiss., 1939, 27, 230—231).—The theory of the
method involving thermo-diffusion and thermo-siphon
action for the separation of gases is developed (cf.
A., 1938, I, 539). A.J. M.

Simple laboratory shaking machine. M. C.
MARgLEY (Cereal Chem., 1939, 16, 292—293).—A
cheap shaker, constructed for 24 bottles, is described
and illustrated. ' EA. F.

Uses for synthetic-rubber-like substances in
vacuum technique. J. STRONG (Rev. Sci. Instr.,
1939, 10, 104).—* Koroseal ** (Goodrich Rubber Co.)
is not attacked by oils and ages more slowly than
rubber. Tt is suitable for gaskets for large-aperture
vac. valves, vac. lines, and, since it is unaffected by
Hg, for the Hg reservoir in McLeod gauges.
F. J. L.

Jena glass filter test-tubes for micro-analysis.
R. Norps6 (Skand. Arch. Physiol., 1939, 81, 263—
264). AL S

Sintered-glass filters and bubblers of Pyrex.
H. W. Stoxe and L. C. Weiss (Ind. Eng. Chem.
[Anal], 1939, 11, 220).—The prep. of sintered-glass
mats in tubing 310 mm. external diameter is %esgri(l{n‘ed.

Improved stopcock substitute. W. G. PArxs
and D. E. Carrrrr (Rev. Sci. Instr., 1939, 10, 148).—
The atm. and high-vac. sides of a system are separated
by a U-tube. The entrance of Hg into the bottom
of the U-tube from a reservoir closes the connexion,
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whilst passage of Hg into the system is prevented by
sealing a Jena No. 4 sintered disc into each limb of
the U-tube. ) D.F. R.

Design of an accurate McLeod gauge. P.
RosENBERG (Rev. Seci. Instr., 1939, 10, 131—136;
cf. A., 1938, I, 539).—Details of construction of a large
McLeod gauge of high sensitivity, accuracy, and
precision are given. The gauge has a compression
ratio (ratio of vol. of 1 mm. length of capillary to
total vol.) of 2-4 X 10-7 and a precision of 0-2, 0-6, 2,

Discovery of Ohm's law. R. W. Porr (Forsch.
u. Fortschr., 1939, 15, 1568—159).

Historical studies on the phlogiston theory.
IV. Last phases of the theory. J. R. PARTING-
ToN and D. McKie (Ann. Sci., 1939, &, 113—149;
cf. A., 1938, I, 641).

History of Prussian-blue.
(Ann. Sci., 1939, &, 206—211).

L. 'J.- M. COLEBY

and 6%, at pressures of 10-2, 10-%, 10, and 10-°> mm. of J. W. Gibbs. C. A. Kraus (Science, 1939, 89,
Hg respectively. D. F. R. 275—282). oS ¢E.
Geochemistry.

Diurnal variation of the electrical conductivity
of air and of the number of ions and nuclei of
condensation at the observatory of Chambon-
la-Forét. (MrLE.) O.THELLIER (Compt. rend., 1939,
208, 1167—1170).—Data for the periods 20 May—
1 November, 1938, and 5—23 February, 1939, are
recorded and discussed. W. R. A.

Salinity of the waters of the Orne between
Caen and the mouth (Franceville). C. F. B&ur
(Compt. rend., 1939, 208, 916—918).—The salinity
of the H,0 of the lower Orne has been determined at
various locations and times. The region of transition
from fresh to salt H,O varies according to the state
of the tide, but although tidal effects are observed at
Caen the H,O there is non-saline. J. W. S.

Sodium hydrogen carbonate from Searles
Lake, California. W. F. Fosmac (Amer. Min.,
1938, 23, 169).—NaHCO;, « 1-375, B 1-505, v 1:582,
Na,0 36-74, CO, 51-15, H,0 1076, R,0, 0:16, CaO
0-20, insol. 0-82, total 99:339%,, occurs with abundant
gay-lussite at Searles Lake. ‘‘ Nahcolite * from near
Naples consists of burkeite and NaCO,,3NaHCO,.

TSl

Ish River mineral springs. Z.N. BLUMSCHTEIN
(Sci. Mem. State Univ. Kazan, 1938, 98, No. 2, 5—
203).—An exhaustive description is given of the
history, geology, and hydrogeology of a no. of springs
on the left bank of the R. Ish, near its confluence with
the R. Kama. Numerous analyses of the waters (for
solid and gaseous solutes) are given, and conductivity
and radioactivity data are recorded. :

Western Pacific Ocean. II. Chemical com-
position of the oceanic salt. III. F.p., osmotic
pressure, b.p., and vapour pressure of sea-
water. Y. Mivaxe (Bull. Chem. Soc. Japan, 1939,
14, 55—58, 568—62).—Sr in the sea-water, determined
gravimetrically, is 14-4 mg. per 1. and B, determined
volumetrically, is 4:73 mg. per 1.

III. The depression of f.p. (A7) of the sea-water,
containing 18-549, Cl,is 1-895°. The relation between
AT and 9%, Cl content (C), determined by dilution of
the sea-water sample and subsequent f.p. measure-
ments, is AT = 0:102710C. The osmotic pressure,
b.p. elevation, and v.p. have been cale. ~ D. F. R.

'-Iodine value of river waters. M.Kouout (Chem.
Listy; 1939, 33, 129—130).—5 c.c. of 209, KHCO,

and 5 c.c. of starch solution are added to 100 c.c.
of river- and of distilled H,O, and the solutions are
titrated with 0-01~-Iin KI. The I val. (mg. I per L. of
H,0) is raised in river H,0 below cellulose factories,
but varies within narrow limits in other cases.

Contribution of diatoms to the sediments of
Crystal Lake, Vilas Co., Wisconsin. P.S. CONGER
(Amer. J. Sci., 1939, 237, 324—340).—This soft-water
lake exhibits an unexpected diversity both in biological
stratification and in horizontal distribution of diatoms
in its sediments. Diatoms, of which 23 genera and 85
species are tabulated, and pine pollen are the chief
constituents of the sediments. Chemical analyses of
the lake H,0 at different depths are recordedI.J o

Structure of meteorites. A.J. BRADLEY (Nature,
1939, 143, 518—519).—X-Ray powder photographs
of the Fe-rich end of the system Fe 4 Ni provide a
new phase diagram which confirms the conclusion
(Owen, A., 1939, I, 162) that suitable heat-treatment
leads to the production of a two-phase structure in
certain alloys. A typical meteoritic structure, con-
sisting of kamacite (body-centred cubic with 6% Ni)
-+ teenite (face-centred cubic with ~269, Ni), is the
equilibrium state between 350° and 580°. ' A further
transformation occurs at ~350°. The typical meteor-
itic structure is in equilibrium only between 350° and
580°, and not below 350°. Meteorites may have
attained this structure by heat-treatment near the
sun while encircling it in a cometary orbit. S

Metalliferous deposits in the region of curv-
ature of the eastern Carpathians. T. P. GHITU-
LESCU (Bull. Acad. Sci. Roumaine, 1939, 21, 73—80).
—A new metallogenetic region, containing sulphides of
Pb, Zn, and Cu, with gangue minerals such as quartz,
calcite, and barytes, has been discovered. It is
situated in the arc of the eastern Carpathians and is a
S.E. extension of the metalliferous region. east of
Transylvania. D. F. R.

Isomorphic ' substitutions in apatite. I.. D.
BORNEMAN-STARINKEVITSCH (Compt. rend. Acad. Sci.
U.R.S.S.; 1939, 22, 113115; ‘cf. ‘Al 1938, 1T,
421).—The author upholds his own views on the
structure of apatite against those of McConnell (A.,
1939, I, 284), which are considered to disregard the
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chemical nature of the compound within the lattice.
. From his calculations it is shown that the sums of the
positive and negative charges are unequal and this is
regarded as unacceptable. E. R. G.

Geology of the gold quartz veins of Cornu-
copia. G. E. GoonpsPEED (Amer. Inst. Min. Met.
Eng., Tech. Publ. 1035, 18 pp.; Min. Tech., 1939,
3).—The Cornucopia (N.E. Oregon) quartz veins form
a parallel vein system traversing metamorphic and
granodioritic rocks. Field and petrographic evidence
indicates that the veins have been formed by hydro-
thermal solutions, probably alkaline. The recurrent
fracturing of the veins suggests their persistence at
depth. : I. C. R.

Geology of the Slana-Tok district, Alaska.
F. H. Morrir (U.S. Geol. Survey, 1938, Bull. 904, 54
pp-)-—The rocks of this district are mainly sedi-
mentary, but include tuff beds and lava flows and
many -masses of intruded granitic rocks, mostly
diorite and related types. Evidence of mineralisation
by precious metals is discussed. eSSl

Nushagak district, Alaska. J. B. MERTIE, jun.
(U.S. Geol. Survey, 1938, Bull. 903, 96 pp.).—The
geology of the district is described. Chemical
analyses of 4 granites and 3 monzonites are recorded.
No metal deposits of commercial val. have as yet been
found, but the country is probably mineralised. Au
occurs in small quantities at widely-separated locali-
ties. o5 Sl

Lattice limitation of montmorillonite. S. B.
He~npricks and C. S. Ross (Z. Krist., 1938, 100,
251—264 ; cf. Maegdefrau and Hofmann, A., 1938, I,
347).—Montmorillonite and related minerals (bei-
dellite, nontronite, bentonite) consist of pyrophyllitic
silicate layers with interpenetrating H,0. Views
differ as to the detailed structure. A review of, and
further evidence from; X-ray and electron diffraction
data and optical measurements show that the layers
cannot be randomly oriented about their common
normal, but have a preferred orientation. Results
and interpretations of Hofmann are questioned.

1. McA.

Conditions of formation of nitrates in caves.
F. W. Frerse (Chem. Erde, 1939, 12, 265—273).—
The nitrates derived from bat guano in limestone
caves in Brazil contain 62—889%, of Ca(NO,),, with
some alkali nitrates, and little Mg(NO,),. Under
certain conditions Cu and Mn nitrates are also formed.

L. J. S.

Weathering experiments onleucite. G. KrRUGER
(Chem. Erde, 1939, 12, 236—264).—Finely powdered
(radius <1 p. and 3—10 p.) leucite was treated at 22°
and 42° with solutions of py 0—11 (§¥-H,SO,, 0-001x-
H,80,, distilled H,0, CO,-free H,0, NH, solution), the
solution passing continuously through a filtering
funnel or anelectro-dialyser. - With N-H,SO, all K
and Al passed into solution, leaving a residue of
amorphous Si0,, With the weaker solvents more Al
was dissolved than Si, and the residue left as a film on
the grains varied in composition SiO,:ALO, from
11-68 to 266, depending on the solvent, time of action,
and temp. : L. J. 8.

Cause of colour of some mineral salts. J.
Horrmany (Chem. Erde, 1939, 12, 208—220).—The
differences in colour of CuSO, containing varying
amounts of H,0 or as double salts with NiSO, and
NH, are noted. Changes in colour shown by various
substances when exposed to Ra are discussed in
relation to at. structure. L. J. S.

Basalts of Pauliberg, Burgenland. L. Juco-
vics (Chem. Erde, 1939, 12, 158—207).—Several
chemical analyses are plotted on diagrams and com-
pared with the rocks of other regions: L.J.S.

Influence of iron and titanium on the physical
characters of garnets of the grossular-andradite
series. M. T. MackowsKy (Chem. Erde, 1939, 12,
123—157).—Chemical analysis with determinations of
e, n, and a, are given for nine andradites from various
localities. Fe,O, ranges from 20-:68 to 30-14, and
AL, O4 0:13—7-539%,. The physical data show a linear
increase with increase in Fe,0, and TiO,. For pure
andradite (Ca,Fe,Si,0,,) are calc. p 3:750, n 1-895; a,
12:033 A., and for pure grossular (CazAl,Si;0.5) o
3:530, n 1-735, a, 11:840 A. L. J. 8.

Weathering of igneous rocks in the Chilean
desert. E. Branck and R. TeEMLITZ (Chem. Erde,
1939, 12, 113—122).—Chemical analyses are given of
fresh granite and porphyry and of their weathering
products. In one type of alteration of the granite
(Si0, 69-:939%,) there has been silicification: (SiO,
84:179,) with loss of alkalis. In more disintegrated
material there has been loss of Si0, (SiO, 54-27%,) and
addition of considerable amounts of CO,, SO,, and
INE(0) L. J.

Heavy mineral methods applied to the Pre-
Cambrian rocks of the south shore of Lake
Superior. S.A.TyLER and R. W. MARSDEN (Amer.
Min., 1938, 23, 180).—On the south shore of Lake
Superior, pre-Huronian and Keweenawan igneous
rocks can be readily distinguished by the variety of
zircon, purple or colourless to yellow, preserIlJt.S a

Origin of fibrous gypsum veins in the Lykins
and Morrison formations of Colorado. L. R.
THIESMEYER (Amer. Min., 1938, 23, 179—180).—The
fibrous structures of these veins, which are locally
abundant, are probably not the result of lateral secre-
tion through the wall rocks. The vein material was
probably supplied by the Morrison formation to
downward-migrating groundwaters. i, S

Brown iron ores of Eastern Texas. E. B.
EckeL (U.S. Geol. Survey, 1938, Bull. 902, 157 pp.).—
The general geology, the Fe ores, and the numerous
separate deposits are described. The most abundant
ore is limonite (I) (brown ore) with composition range
of Fe 48—57, Si0, 5—13, ALO; 2—7, P 0-04—
0-12, S 0-02—0-10, Mn 0-:15—0-30, and H,0 10—13Y%,.
Siderite is also plentiful. The laminated and buff
crumbly ores of the S. Basin contain ¥e 42—48,
Si0, 10—12, AL,0; 8—12, P 0-10—0-25, and H,0
12—149,. The ores appear to have been derived
from the Weches greensand by the ordinary weathering
processes of leaching, deposition as carbonate, and
alteration to (I). Estimated reserves of compar-
atively high-grade ore are 15—20 X 107 tons. Numer-
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ous chemical analyses of the ‘Weches‘greensand, the

brown ores, and the carbonate ores are tabulated.

TSzt

Rock-salt in Pennsylvania. R. W.StoxE (Econ.

Geol., 1937, 32, 1072).—Large supplies of 'salt,
probably halite, are available. Lo ST

Occurrence of large halite crystals. C. B.
SpAwsoN (Amer. Min., 1938, 23, 179).—Large masses
of clear, transparent halite ' are 'occasionally en-
countered in the rock-salt mined at Detroit. Single
crystals > 2 ft. in diameter are not uncommon.

, L ST

Diadochite, a mineraloid from the New Idria
mine, San Benito Co., California. A. F. ROGERS
(Amer. Min., 1938, 23, 178).—A yellowish-brown,
resin-like, massive material from the New Idria Hg
mine is = amorphous, 2Fe,04,3(S0,,P,0;),16H,0,
analogous to pitticite. L. S, T:

Quartz with pinacoid faces from Nathrop,
Chafiee ' Co., Colorado. A. F. Rocgers and L.
CABN ' (Amer.. Min., 1938, 23, 178—179).—Minute
a-quartz crystals of prismatic habit from Ruby M.,
Chappee. Co:, Colorado, show prominent. pinacoidal
faces. E ST

Goldschmidtine, a mnew silver antimonide.
M. A. PeAcock (Amer. Min., 1938; 23, 176—177).—
Goldschmidtine (I),:+  orthorhombic, = a:b:c=
0-6312:1 : 0:6860, a, 7:75, by 12:32, ¢, 8:42 A. (all
4-0:05 A%) @, by, co= 0:629 :'1 :0-683, vol. of unit
cell 804 A3, o 6:83--0:03, mol. wt. 3328, hardness 2-5,
the: base-centered cell . containing  Ag,,Sb,,, 'has
[F. A. GoxyEr] Ag 6478, Sb 3501, S 0-06, Pb, As, Ou,
and Sn none, total 99-859,, and occurs with native
Ag, ruby Ag, and galena on a specimen from Andreas-
berg, Harz. (I) differs from dyscrasite, Ag,Sb, in all
essential properties. : : L. S. T.

Cleavage-luminescence in mica, V. B. MEEN
(Amer. Min., 1938, 23, 174).—Mica from Kilmar,
Quebec, and certain others, luminesce when split.

TS

Harmotome from Delaware Co., Pennsylvania,
a barium zeolite of hydrothermal origin. A. E.
Merer and W. H. Tomuinson (Amer. Min., 1938, 23,
174).—Harmotome, probably of hydrothermal origin,
oceurs in serpentine near Glen Riddle, Pa.  Associated
minerals are Ba K felspars, corundum, ‘and mont-
morillonite. ABRIS I b

Regional granitisation and metamorphism in
New England. L. W. CURRIER (Amer. Min., 1938,
23, 168).—The origin of granites at. Chelmsford-
Westford, Mass., and Milford, N. H., is attributed
to general intensive granitisation  of schists by
hydromagmatic  processes. Metasomatism has de-
veloped alkali felspars, quartz, and muscovite dis-
placing original Mg, Fe, Ca, and Ti. L. S:-T.

Mineral deposits of the north-eastern part of
the Humboldt range, Nevada. E. N. CAMERON
(Amer. Min., 1938, 23, 167—168).—Hypogene sul-
phides of the Ag-bearing veins and stockworks
include pyrite, sphalerite, freibergite, Ag-bearing
galena, and jamesonite, with minor amounts of
arsenopyrite, stibnite (I), chalcopyrite, bournonite,
and pyrargygite. Quartz (IT) is the chief gangue

mineral. ' Calcite, barite; albite, apatite, 'scheelite,
and ‘epidote occur in the veins. ' Covellite, sooty .
argentite, and mative Ag appear to’ be' supergene.
The commercial val. of the Ag’ deposits is probably
due to supergene enrichment. Workable quartz-
stibnite veins consist of (I) replacing and filling
fractures in massive (II). ~Oxidation of a vein in
Jackson Canyon has given workable bodies of stibi-
conite and (II). 1L IS

Unweathered manganese deposits of the Bates-
ville District, Arkansas. H. D. Miser and D. F.
Hewerr (Econ. Geol., 1937, 32, 1069 ; Amer.. Min.,
1938, 23, 175).—The conc. bodies of MnCO3 now being
explored in this district appear to have been formed by
the concn. of the Mn disseminated throughout the
Fernvale limestone. The widespread presence of
bementite, as well as of neotocite, barite, and fluorite,
indicates that warm waters accomplished this concn.

. SSAT

Silicification types along the hanging wall of
the London' fault, Mosquito: Range, Colorado.
R. D. BureEr (Econ. Geol:, 1937, 32, 1071; ‘Amer.
Min., 1938, 23, 167).—Dolomitic formations on this
wall ‘contain replacement ore bodies of barite-
carbonate—pyrite-sphalerite-galena-tennantite. Sili-
cification of the dolomites preceded the formation of
the ore minerals. Two types of replacement SiO,,
idiomorphic and allotriomorphic, have been observed.
Distribution of ore is not related to amount of silicific-
ation, but valuable ore bodies occur only within a
small area where certain silicified facies are psresent.

Crystal structure and density of delafossite.
A. Passt (Amer. Min., 1938, 23, 175—176).—A.
discussion. L. S. T.

- Nickel content of an Alaskan troctolite. J. C.
REED (Econ. Geol., 1937, 32, 1074—1075; Amer.
Min., 1938, 23, 177).—A troctolite sill occurring on
Admiralty Island, 'Alaska, "contains .~0:18%; @ of
chalcopyrite and 0:109%, of pentlandite, corresponding
with 0:069%, Cu and 0:025%, Ni. A chemical analysis
indicates Cu:Ni=3-5:1L. . Sl
Broader structural relations of the ore deposits
of Central City and Idaho Springs, Colorado.
T. S. Lovering and E. N. Gopparp (Econ. Geol.,
1937, 32, 1075—1076).—The structure of the deposits
is described and their origin discussed, L. S.T.

Pyrophyllite deposit in S.E. Newifoundland.
J. S. Vay (Econ. Geol., 1937, 32, 1076—1077;
Amer.: Min., 1938, 23, 180—181).—The quartz—
pyrophyllite schists occurring near Manuels, Concep-
tion Bay, consist of various proportions of quartz
and pyrophyllite (I) grading into large masses: of
nearly pure (I). (I)has been formed by hydrothermal
alteration of sheared and silicified rocks. I.S.T.

Fluorite deposits in Westmoreland, New
Hampshire. H.M. BANNERMAN and R. E. STOIBER
(Econ. Geol., 1937, 32,1077—1078 ; Amer. Min., 1938,
23, 166).—These deposits occur as fissure fillings in
tension fractures in a granite gneiss. The fluorite
is accompanied mainly by quartz, but considerable
amounts of 'barite, calcite, dolomite,  kaolin, and
sericite are present. Sulphide streaks with' some
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malachite - and’ smithsonite occur  throughout the
deposits.  The veins are probably post-liala:ozoic.
: RS
Magmatic ' carbonation-carbothermal meta-
morphism. R. J. HoLpeN (Econ. Geol., 1937,'32,
1078—1079).—The results of mass action of mag-
matic. CO, . can be recognised by the association of
carbonates with chlorite, epidote, and other second-
ary hydrous silicates in deep veins, and intrusives
in. katamorphic changes at depths and temp.
where only anamorphic actions would be expected.
Magmatic CO,, in some cases aided by S, may produce
:sericitisation,. propylitisation, alunitisation, silicific-
ation, and pyritisation. Lo S5
Platinum- placers: of the Goodnews: Bay dis-
trict, Alaska. J. B. MErTIE, jun. (Econ. Geol.,
1937, 32, 1080).—Placer Pt has been found only in
a small area south of Goodnews Bay. Production
for 1937 is ~5500 oz. The country rock consists of
sheared and semi-schistose rocks of sedimentary and
igneous origin, and lava flows, all probably Carboni-
ferons. The chief Pt placers occur in the valley of
Salmon River and in two tributaries, the Platinum and
Clara. -Creeks. : All six Pt metals are present with
68—175%, of Pt, 6—13% of Ir, and 0:25—0-59, of
Pd.  0-25—0-5%, of Au 'is also recovered. Con-
centrates taken with ‘the precious metals include
magnetite, ilmenite, -and chromite. TS

Gold' deposits of northern Oriente, Cuba.
T. T. Quirge (Econ. Geol., 1937, 32, 1081).—At
Halguin; the deposits occur in irregular veins and
disseminations; ‘whilst near Santa Lucia, the ‘Au
occurs in rough coarse and fine grains within massive
serpentine rocks, in quartz veins, in massive arseno-
pyrite concens., and in shatter zones. Nearly all the
local gravels and other alluvium contain free Au.

TS

Gold in the Baleisk mine (Transbaikal).. 0. E.
ZVIAGINTZEY, V. A. Vorrova, and E. L. PISARIEV-
SKAJA (Bull. ‘Acad. Sci. U.R:S.S., 1938, Sér. Chim.,
509—518).—Up to 120 m. depth, the composition,
microstructure, and Ag content of the Au are const.
The K content is very high in comparison with
granites. All the component elements and ions have
V.E.K. 0:32—1-1 kg.-cal. per mol. L. J.d.

Origin of primary lead ores. IL. A. HoLMES
(Econ. Geol., 1938, 33, 829—867).—A reply to criti:
-cism (cf. Graton, A:; 1938, I, 542; Keevil, A., 1939,
I, 288). Knopf’s alternative suggestion (A.; 1938,
I, 283) that ore-Pb is a differentiate from deep-seated
peridotite via basaltic granitic magmas is without
foundation. oS

Fluoride with pyrochlore structure. A. PABsT
(Nature, 1939, 143, 520—521).—X-Ray investigation
-of ralstonite (I) gives a, 9-87 A., space-group O¥—
Fd3m. The unit cube contains 48 (F, OH),
16 (Al, Mg), 2:7 Na, and 7 H,0. The structure is
:similar  to that of the pyrochlore group
X,Z,(0,0H,F),. (I) can be dehydrated without
«destroying the crystal lattice. e S e b

Occurrence of vanadium in nature. F. Heg-

“MANN (Metallwirts., 1936, 15, 1007—1015; - Chem.
-Zentr., 1937, i, 814).—The natural enrichment of V

in magnetites, other Fe and Mn ores, and bitumens
is discussed. World sources are reviewed and classi-
fied. A.J.E. W.

Hydrothermal formation of clay minerals in
the laboratory. F. H. NorTON (Amer. Min., 1939,
24, 1—17).—A continuation of former work (A., 1937,
I, 206) and an extension to other minerals in which
rates of reaction at different temp. and over various
ranges of pressure of CO, have been determined.
Albite is comparatively stable and its conversion into
beidellite ( ?) is slow. At 300°-and 500 lb. per sq. in.
of CO,, nephelite is rapidly converted almost com-
pletely: into gibbsite ( ?), but at 275° or 325° and the
same pressure, the end-product is sericite (I). Ortho-
clase and leucite are also converted into (I). At 300°
and 250 Ib. per 8q. in., petallite gives a 509, conversion
into a product that has an X-ray pattern similar to,
but not ‘identical with, that of kaolinite (II). At
300° and 500 Ib. pressure, spodumene is converted
completely into (IL), and anorthite into pyrophillite
(909, ‘yield), whilst pollucite, beryl, lepidolite, and
(IT) remain unchanged. Below 250° and above 350°,
the above parent minerals appear to be stable. The
end-product is determined not only by temp., pres-
sure, and g, but also by some characteristic OF the
parent mineral. Reaction proceeds directly to a
single end-product without the formation of inter-
mediate minerals. Ghalney & SO

Adsorptive clays of the Texas Gulf Coast.
A. E. HAGNER (Amer. Min., 1939, 24, 67—108).—
13 clay deposits of this coast. are described, and the
results of optical, chemical, and X-ray investigation
of the clays are discussed. The principal mineral
constituent of the clays as mined is montmorillonite
(I).  Many beds represent the alteration in situ of
volcanic ash. Substantial amounts of kaolinite,
halloysite, and allophane occur in some of the deposits.
Much of the original material has altered sufficiently
to form usable adsorptive clays. The waxy char-
acter of certain moist clays is a convenient field
indication of adsorptive capacity, and the waxy clays
contain more nearly pure (I) than other types which
are soft, granular, and kaolinitic. Correlation of
mineralogical characteristics with adsorptive capacity
indicates that granular or inseparable impurities lower
adsorptive capacity, but that there is no relation
between microscopic texture and structure and ad-
sorptive efficiency. Strongly adsorptive members of
the (I) group have much loosely-bound H,0, and clay
minerals with the (I) lattice have a structure which
permits high adsorption. The amount and degree of
alteration of original material to clay appear to be
related to adsorptive capacity, and completely-altered
bentonite forms the best activable clay. Adsorptive
clays originating by transportation of material tend
to contain more granular impurities than those alter-
ing in sitw and seem to be active, but poorly activable.
Chemical analyses [E. EMENDORFER] recorded for raw
and activated clays show a considerable increase in
Si0, with a corresponding decrease, in most cases,
of ALO,, MgO, CaO, and Fe,0,, indicating that high
9% of removable bases accompanies high adsorptive
capacity. (I) is the most highly adsorptive clay
mineral studied. L. S.T.
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Earth structure and earth origin. K. F.
MATHER (Science, 1939, 89, 65—70).—An address.
I REA
Calculation of geological age. N. B. KEEVIL
(Amer. J. Sci., 1939, 237, 195—214).—New equations
for computing the age of rocks and minerals from
radioactivity data are developed. Errors in former
work are discussed. By a suitable choice of equations,
any desired degree of accuracy in calculation of the
age can be obtained for all methods involving the
accumulation of Pb and He from the Th, U, and
actino-U series. At low ages the simple equation
incorporating recent vals. of the disintegration consts.
is satisfactory, whilst for rocks of high age the new
equation given can generally be applied. L. S. T.

Oxygen method for geological age determin-
ation based on atomic disintegration ; applic-
ation to Xarelian, Wilberforce, and South
Dakotan uraninites. V. G. CuroriN (Bull. Acad.
Sci. U.R.S.S., 1938, Sér. Chim., 489—497).—The
geological age is calc. from the UO, : UO, ratio on the
assumption that the U was originally present solely
as UO,, and that the O content has remained const.
The applicability and limitations of the method are
discussed, particularly in relation to the Pb method.

L.J.J.

Geological age of uraninites and monazites
from the pegmatite veins of north Karelia.
V. G. Carorpiy and M. E. Viapivmirova (Bull. Acad.
Sci. U.R.S.S., 1938, Sér. Chim., 499—508).—The Pb
method gives close agreement between secondarily
unaltered samples from the same or different veins;
secondary alteration causes too high vals. No change
of Pb: U ratio occurred during crystallisation. Re-
sults by the O method (cf. preceding abstract) are in
agreement. North Karelian and Manitoban mon-
azites give ages (by Pb method) > those of associated
uraninites.
pegmadtites is 1600 X 108 years. L.J. J.

Nitrogen, argon, and neon in the earth's crust
with applications to cosmology. (LorD) RaAy-
LEIGH (Proc. Roy. Soc., 1939, A, 170, 451—464).—
The ratio of A to Ne was determined for a no. of
plutonic rocks by extracting the gases by heat. The
method. of manipulation of the gases is described.
The ratio Ne : A is of the same order as the ratio of the
gases in the atm., a fact which is not in fayour of the
view that there has been a loss of Ne from the atm.
Pumice stone contains an exceptionally high propor-
tion of Ne. The rocks examined contained about
0:04 c.c. of N per g.; the N is mainly in combination.
It is concluded that the rocks contain in all ~ 50 times
as much N as the atm.; it is not necessary to regard
the atm. as primitive and no difficulty arises as to
why the earth did not lose its N when its temp. was
‘high. G D). P

Cause of the colour of the blue quartzes of the
charnockites of South India and of the Champion
gneiss and other related rocks of Mysore. N.
JAYARAMAN (Proc. Indian Acad. Sci., 1939, A, 9,
265—285).—The blue colour of charnockite quartz
and opalescent blue quartz from the Champion gneiss
is due to the presence of Ti, and the intensity of colour
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yellow turbidity in transmitted light, the intensity of
which is cc the intensity of the blue colour in reflected
light. ~The turbidity is also due to Ti. Heating
destroys the blue colour and the turbidity. The
various types of quartz have been examined micro-

scopically and chemically. W. R. Al
Siliceous sinter from Vis Island (Lissa),

Dalmatia. S. Mrmonié (Bull. Soc. scient. nat.

Croat, 1937—1938, 49/50, 49—56).—The sinter

contains Si0, 73-15, ALO, 0-24, Fe,0; 0-15, MgO 002,
Ca0 15:98, Na,0 014, K,0 012, H,0-- 0-07, H,0-
0-03, €O, 10-46, SnO, 0:0027, PbO 0-0212, ZnO
0-0265, SrO 0:0280, Ba® 0:0007, total 100-449,.

LS.

Sedimentary siliceous rocks, hornstone, and
the flint problem. J. KUENEL (Z. deut. Geol. Ges.,
1939, 91, 207—231).—The possible origin of horn-
stone and flint is discussed. 155 SHTs

Is a thermal hypothesis of flint formation
possible?  W. WerzeL [with D. Wirrz] (Z. deut.
Geol. Ges., 1939, 91, 231—236).—Kiihnel’s views
(preceding abstract) are criticised. L: S, T

Thermoluminescence in several marbles. M.
DErBERE (Bull. Soc: Frang. Min., 1938, 61, 295—
296).—The orange thermoluminescence which occurs
in many marbles and breccias is not closely associated
with their age. It appears most often as luminous
points, and seems to be connected directly with

crystallisation.. Marbles showing thermoluminescence
are enumerated. S
Attapulgite. J. DE LAPPARENT (Bull. Soc. Frang.

Min., 1939, 61, 253—283).—A reply to criticism (A.,
1937, I, 484; A., 1938, I, 218) and a reiteration of the
author’s views (A., 1938, I, 52). The mineral con-
stituent of Attapulgus clay is not montmorillonite.

JoE Sl
. Mineralisation of the deposits of Bucium,
Alba District. T. P. GErpuLescu. and D. GIu§ci
(Bull. Acad. Sci. Roumaine, 1938, 20, 34—44).—The
general geology and mineralisation of the district are
described. The distribution of the sulphide minerals
and sylvanite, hessite, altaite, and petzite in the
Arama vein is described.  Enargite (analysis given) is
recorded from Rumania for the first time. L. S. T.

Leverrierite from the lateritic formations of
French West Africa. J. pE LaApPARENT and R.
Hocart (Compt. rend., 1939, 208, 1465—1467; cf.
Al 1934, 387).—The detection (by the Debye-
Scherrer method) and occurrence of the mineral are
described and discussed. ACJ.E.W..

Tin deposits of the Black Hills, South Dakota.
E. D. GarpNER (U.S. Bur. Mines, 1939, Inf. Circ.
7069, 78 pp.).

H. Ungemach, 1879—1936. R. Hocarr (Bull.
Soc. Frang. Min., 1938, 61, 142—172).—A review of
Ungemach’s contributions to crystallography.

L.S.T

Factors in oil accumulation. V. C. ILuinc (J.
Inst. Petroleum, 1939, 25, 201—225).—An investig-
ation of the influence of texture ‘and buoyancy in
the flow of oil and H,0 mixtures through sands and
its: bearing on oil ‘accumulation: TG Gals

ISOCWE!I{] The coloured quartzes show a brownish-
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