BRITISH CHEMICAL AND
PHYSIOLOGICAL ABSTRACTS

ISSUED BY THE

Bureau of Chemical and Physiological Abstracts

[Supported by the Chemical Society, the Society, of Chemical Industry, the Physiological Society,
the Biochemical Society, and the Anatomical Society of Great Britain and Ireland]

FEBRUARY, 1943

BUREAU:
Chairman: L. H. LAMPITT, D.Sc., F.I.C.
Hon. Treasurer: F. P. DUNN, B.Sc., F.I.C.

JULIAN L. BAKER, F.I.C. C. R. HARINGTON, M.A,, Pnh.D., F.R.S.

G. L. BROWN, M.Sc., M.B., Ch.B. L. A.JORDAN, D.Sc., F.I.C.

H. W. CREMER, M.Sc., F.I.C., M.l.Chem.E. G. A.R. KON, M.A,, D.Sc.

C. W. DAVIES, D.Sc., F.l.C. H. McCOMBIE, D.S.0., M.C.,, Ph.D., D.Sc., F.I.C.
H. J. T. ELLINGHAM, B.Sc., Ph.D., F.I.C. B. A. McSWINEY, B.A., M.B., Sc.D.

Editor: T. F. BURTON, B.Sc.

Assistant Editors :

J.  H. BIRKINSHAW, D.Sc., F.I.C.* W. JEVONS, D.Sc., Ph.D.

H. BURTON, M.Sc., D.Sc., F.I.C. E' E- TURNER>M-Av D.Sc., F.I.C., F.R.S.
F. L. USHER, D.Sc.

F. G. CROSSE, F.I.C. H WRENj m.A., D.Sc., Ph.D.

A. A. ELDRIDGE, B.Sc., F.I.C. SAMSON WRIGHT, M.D., F.R.C.P.*

* Assisted by J. D. BOYD (Anatomy), A. HADDOW (Tumours), F. O. HOWITT (Biochemistry), A. G. POLLARD
(Plant Physiology), K. TANSLEY (Sense Organs), V. J. WOOLLEY (Pharmacology), and F. G. YOUNG
(Ductless Glands).

Indexer: MARGARET LE PLA, B.Sc.

A., | —GENERAL, PHYSICAL, AND
INORGANIC CHEMISTRY

I. Sub-atomics . . . . . 29 VIIl. Reactions . . . . . . 37
11. Molecular Structure 30 IX. New or Improved Methods of Preparing
Il1. Crystal Structure . . . . 32 Substances . . . . . 40
IV. Physical Properties of Pure Substances X. Analvsi

(not included above). . . . 34 ' natysts ' ' ' ' ' ' 4

V. Solutions and Mixtures (including Colloids) 35 XI. Apparatus, etc. . . . .. 42

V1. Kinetic Theory. Thermodynamics 36 X 11. Lecture Experiments and Historical —

v, Electrochemistry 37 XI1Il. Geochemistry e 44

Offices, of the Bureau :~C,lifton House, Euston Road, London, N.W .i

Publishers: THE CHEMICAL SOCIETY, Burlington House, Piccadilly, London, W .I.



ALWAYS
RELIABLE
READILY

OBTAINABLE

No user need fear shortage of supplies of
VITREOSIL, pure fused silica. A large variety
of acid and heat-proof ware is available for the
laboratory or the works.

THE THERMAL SYNDICATE LTD.
Head Office & Works: Wallsend, Northumberland
London Depot: 12-14, Old Pye St., Westminster, S\W.I

ESTABLISHED OVER 30 YEARS.

CHEMICAL SOCIETY

VOLUME 1, 1893-1900
(Reproduced by a photolithographic process)

Price 10s. 6d.,

CONTENTS

THE STAS MEMORIAL LECTURE. By J. W. Martiett, F.R.S.
With an additional Facsimile Letter of Stas,
Delivered December 13, 1892

THE KOPP MEMORIAL LECTURE. By T. E. Thorpe, D.Sc.
F.R.S. Delivered February 20, 1893

THE MARIGNAC MEMORIAL LECTURE. By P.T.Cieve. 1895

THE HOFMANN MEMORIAL LECTURE. By the Rt. Hon. Lord
Prlayfair, G.C.B., F.R.S.; Sir F. A. Aber, Bart, K.C.B, F.R.S;
W. H. Perkin, Ph.D., D.C.L,, F.R.S.; H. E. Armstron

Dellvered Mays 1893

THE HELMHOLTZ MEMORIAL LECTURE. By G. A. Fitz-
geratd, MA.,, D.Sc., F.R.S. Delivered January 23, 1896

THE LOTHAR MEYER MEMORIAL LECTURE. By P. P
Bedson, M.A, D.Sc., F.I.C. Delivered May 28, 1896

THE PASTEUR MEMORIAL LECTURE. By P. Frankland,
Ph.D., B.Sc., F.R.S. Delivered March 25, 1897

THE KEKULE MEMORIAL LECTURE. By F. R. Japp, F.R.S.
Delivered December 15, 1897

THE VICTOR MEYER MEMORIAL LECTURE. By T. E.
Thorpe, Ph.D., D.Sc., LL.D., F.R.S. Delivered February 8, 1900

THE BUNSEN MEMORIAL LECTURE. By Sir H. E. Roscoe,
B.A.,, Ph.D.,, D.C.L,, LL.D., D.Sc., F.R.S. Delivered March 29, 1900

THE FRIEDEL MEMORIAL LECTURE. By J. M. Crafts. 1900

THE NILSON MEMORIAL LECTURE. By 0. Pettersson.
Delivered July 5, 1900

postage 7d.

%m

y e - fie -Vt

16/17. ST. CROSS ST . LONDON, E.CI

MEMORIAL LECTURES

VOLUME II, 1901-1913
(Reproduced by a photolithographic process)

Price 8s. 0d.
CONTENTS

postage 7d.

THE RAMMELSBERG MEMORIAE LECTURE. By Sir Henry
A. Miers, F.R.S. Delivered December 13, 1900
THE RAOULT MEMORIAL LECTURE. By J. H. Van't Horr,
Delivered March 26, 1902

THE WISLICENUS MEMORIAL LECTURE. By W. H. Perkin,
Jun., F.R.S. Delivered January 25, 1905
THE CLEVE MEMORIAL LECTURE. By Sir Thomas Edward
Thorpe, C.B,, F.R.S. Delivered June 21, 1906
THE WOLCOTT GIBBS MEMORIAL LECTURE. By F.
Wigglesworth Clarke. Delivered June 3, 1909
THE MENDELIEFF MEMORIAL LECTURE. By Sir wittiam
A. Titden, F.R.S. Delivered October 21, 1909
THE THOMSEN MEMORIAL LECTURE. By Sir Thomas
Edward Thorpe, C.B.,, F.R.S. Delivered February 17, 1910
THE BERTHELOT MEMORIAL LECTURE. By H. B. Dixon,
F.R.S. Delivered November 23, 1911
THE MOISSAN MEMORIAL LECTURE. By Sir wittiam
Ramsay, K.C.B., F.R.S. Delivered February 29, 1912
THE CANNIZZARO MEMORIAL LECTURE. By Sir Wittiam
A. Titden, F.R.S. Delivered June 26, 1912
THE BECQUEREL MEMORIAL LECTURE. By Sir oOuriver
Lodge, F.R.S. Delivered October 17, 1912
THE VAN'T HOFF MEMORIAL LECTURE. By Tames
Watker, F.R.S. Delivered May 22, 1913

THE_LADENBURG MEMORIAL LECTURE. By F. S. Kipping,
F.R.S. Delivered October 2351913

Publishers: THE CHEMICAL SOCIETY, BURLINGTON HOUSE, PICCADILLY, LONDON, W .i.



BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS

A.,

|.—General, Physical,

and Inorganic Chemistry

FEBRUARY, 1943.

|.— SUB-ATOMICS.

Absorption phenomena in a condensed spark source. G. O.
Langstroth and W. W. Brown (Canad. J. Res., 1942, 20, A, 173—
183).—In the emission spectra of Mg, Hg, and Sn the intensity ratios
of certain line pairs are dependent on the amount of the element
introduced into the source. As air currents of 1500 cm. per sec.
reduce the absorption but currents of 80 cm. per sec. have practically
no effect, this is attributed to partial absorption which must occur
mainly within the limits of the discharge zone. The radiation
involving a transition to a level in the ground term shows greater
self-absorption than that associated with a higher final energy level.
No appreciable errors are introduced into analytical determinations
by variations in the absorption due to varying air currents of normal
velocity. J. W. S

Lifetime of the zinc line A3076 A (“No—4&I). H. Bruck
(Compt. rend., 1942, 214, 307—309).—Measurements by photo-
graphic photometry and comparison with the theoretical curve give
a mean val. 3-0 x 10-5x5% _sec. N. M. B.

Effect of photo-electrons released in the film and the size of the
photometer slit on the breadth of X-ray lines. A. Kochendorfer
(Physikal. Z., 1942, 43, 313—329).—The measured broadening of
lines in X-ray spectrograms is determined not only by particle-size
and lattice-distortion effects and the width of the X-ray slit, but also
by the width of the microphotometer slit and effects due to photo-
electrons excited in the film. A detailed theory of these factors is
given. Test measurements with 0-325-a. X-rays show good agree-
ment with theory; with both slits 0-002 mm. in width the true
breadth of a —0-003-mm. line can be measured to +5%, an accuracy
sufficient to permit exact study of mosaic structure in metals.

A.J. E.W.

Selenium photo-elements. V. Effect of a-rays. A. Becker (Z.
Physik, 1942, 118, 695—705).—Irradiation of Se photo-elements
with a-rays produces no measurable electromotive effect. The
photo-effect is decreased owing to the effect of the a-rays on the
photo-electrically effective surface of the element. The effect is not
due to alteration of the optical properties of the surface. a-Rays
cause a decrease in the dark resistance of the cell. Electrical
changes in the body of the semi-conductor are not responsible because
intensive y-rays produce no effect. A.J. M.

Variation of thermionic and photo-electric emission constants of
silver oxide-caesium cathodes during activation. R. Suhrmann and
F. W. Dehmelt (Z. Physik, 1942, 118, 677—694).—A superficially
oxidised Ag20 cathode was covered with Cs by vaporisation, and
activated by warming to various temp, up to 180°. It was then
covered with Cs again for 14 days, and activated at 171-5°. During
the two activation processes the thermionic and photo-electric
emission were investigated and the consts. determined at the
various activation temp. The different behaviour of the emission
consts. during the two activation processes is due to differences in
the nature of the cathode surface. A J. M.

Origin of Flayer of ionosphere. R. Jouaust (Compt. rend., 1942,
214, 441—442).—Photo-electric ionisation at altitudes 100— 120 km.
must involve metastable excited atoms, e.g., the O (1S) atoms
identified in this region by the line 5577 a., O (IS) ->0 (1D), in the
night-sky radiation. lonisation of this atom requires 9-32 e.v.,
corresponding to A1323 a., which has a sufficiently high intensity at
100 km. O (I1S) is produced by three-body recombination, in the
presence of an O atom, of (SP) O atoms arising from absorption of
solar A1751 a. by 02 L. J. J.

Wandering of electrons in alkali halide crystals. N. Karabascheff
(Z. Physik, 1942, 118, 718—726).—The current due to the wandering
of electrons in KBr crystals increases linearly with time. The rate
of increase oc square of the applied potential. These observations
can be explained by consideration of electron diffusion in an electric
field, and quant, equations are given. A.J. M.

Field-electron microscopical observations on tungsten points. R.
Haefer (Z. Krist.,, 1942, 104, 1—10; cf. A., 1941, |, 32).—Muller's
method of obtaining the cathodic emission pattern of a W point (cf.
A., 1937, I, 503; 1938, I, 301) is modified to give a pattern for the
vAvBOIe em/itting surface. The cathode is placed at the centre of a

spherical glass bulb carrying a sputtered Pt layer as anode and the
fluorescent material. The emitting areas increase in size as the
grain-size and the radius of curvature and " smoothness " of the
point (shown by electron photomicrograms) are increased by heating;
the potential required for excitation also increases. The emission
pattern represents a 5 x 101- to 2 x 10e-fold magnification of the
emitting surface (resolving power 2500—10 a.). The (100), (110),
and (211) planes show reduced emission. A.J. E.W.

Short-lived barium and lanthanum isotopes obtained in uranium
fission. O. Hahn and F. Strassmann (Naturwiss., 1942, 30. 324—
328).—The Ba of half-life 14 min., regarded as a primary U fission
product, is also present in the active ppt. from emanating U ; it is
also obtained from Xe. It is, however, not a pure isotope, but a
mixture of two, with half-lives 6 and IS min. The 6-min. Ba yields
La with half-life 74+ 5 min., whereas the 18-min. Ba gives rise to
La of half-life 3-5+0-35 hr. A.J. M.

Problem of isomerism in nuclear physics. S. Fliigge (Physikal. Z.,
1941, 42, 221—254).—A review dealing with theories attempting
to explain nuclear isomerism. The rotation impulse and y-activity
theories are reviewed, a large no. of experimental results on nuclear
isomerism are collected, and an extensive bibliography is given.

A.J. M.

Il.—MOLECULAR STRUCTURE.

Infra-red spectrum of furan. (Miss) L. W. Pickett (J. Chem.
Physics, 1942, 10, 660—663).—Infra-red spectrum data for furan
vapour, obtained over the range 500—35,000 cm.-1, show a con-
siderable no. of combination and overtone frequencies not previously
observed, particularly a strong band at 1580 cm.-1 Two bands at
584 and 624 cm.-1 and two at 725 and 763 cm.-1 observed at low
pressures are probably resolutions of the single bands at 601 and 740
cm.-1 respectively obtained by Manzoni-Ansidei at high pressures.
Assignments of frequencies are made corresponding with those made
by Lord and Miller for pyrrole (cf. A., 1942, I, 313). C. R. H.

Infra-red spectrum of polyatomic molecules. XVI. Trideutero-
methyl chloride and bromide. H. D. Noether (J. Chem. Physics,
1942, 10, 664— 66S).—CD3C1 and CDsBr were prepared by reducing
CD3N02to CD3-NH2HC1 by means of HC1 and Fe filings in absence
of air at 70°, and converting the amine into the Bz derivative in the
usual way. After purification the latter was heated with PC15 or
PBrs. Infra-red spectrum data over the range 2-8—18/i. are
recorded for both halides and a complete assignment of the funda-
mental frequencies is given. C. R. H.

Near infra-red absorption spectrum of methyl iodide. R. T.
Lagemann and H. H. Nielsen (J. Chem. Physics, 1942, 10, 668—-
671).—New infra-red absorption data forMel at 3-3, 6-9, 8,and 11-3/i.
reveal additional detail in each region, and give information on the
structure and convergence of the O branches of some of the bands.

C. R. H.

Witra-violet] absorption spectra of organometallic compounds of
tin and lead. L. Riccoboni (Gazzetta, 1941, 71, 696—713).—The
ultra-violet absorption spectra of SnEtj, PbEt4(l), SnEt3Cl, SnEt2CI2,
and PbEt3CI (Il) are determined in C6H 14and in MeOH [(Il) in MeOH

and in H.O]. The continuous absorption observed is attributed to
dissociation. W ith (1) and (Il) there is decomp, and separation of
Pb. In the region studied (to v 45000 cm.-1), the logarithm of the

extinction coeff. increases fairly uniformly as v increases, in general
rapidly, and relatively more with Sn than Pb compounds, and more
in CeH 14than in MeOH. The results are discussed. E. W. W.

Long-wave-length spectra of saturated carboxylic acids, esters,
and salts. H. L. McMurry (J. Chem. Physics, 1942, 10, 655—660).
—The electron structure and spectra of the C02 ion and the CO2R
radical (R = alkyl group or H) in saturated mols. are discussed. In
the CO2R radical the longest-A absorption, which occurs at 2100 a.
and is weak, is ascribed to a transition similar to that causing the
weak absorption at 2900 a. in the ICO spectrum in aldehydes and
ketones. The analogous weak absorption of the C02 ion at 1900—
2000 a . is masked by a stronger absorption as a result of a transition
in which a non-bonding O electron is excited to an antibonding mol.
orbital of the unsaturation type. C. R. H.

30
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Absorption spectra and structures of pyrethrins I and n. A. E.
Gillam and T. F. West (J.C.S., 1942, 671—676).—Details of prep,
of pyrethrin | and Il concentrates and derived semicarbazones and
pyrethrolones are given. Absorption spectra data are recorded, and
the following conclusions are reached : (a) in the pyrethrolone frag-
ment of the pyrethrin mols., two separate chromophoric systems are
present, each containing > one double linking; thus the postulated
trienone chromophoric system is not present; (b) an a/3-unsaturated
ketone grouping is present in a 5-atom ring; and (c) unsaturation in
the side-chain is present as a conjugated diene; the presence of a
cumulated diene system is precluded by absorption spectra data.

A.T.P.
Absorption of plperltenone and related ketones in the ultra-violet.
—See A., 1942, 11, 416.
1942, 11,

Absorption spectra of terpenoid compounds.—See A.,
15.

Raman frequencies of HDO. Y. P. Rao (Indian J. Physics, 1942,
16, 205—209).—Raman spectra of HD-D 20 mixtures (1:9 and
9:1) are reported and discussed. The frequencies of HDO are
2523 and 3363 cm.-* W. R. A

Raman effect in molybdomalic complexes. (Mile.) M. Theodoresco
(Compt. rend., 1942, 214, 312—315).—For neutral NH, molybdo-
dimalate solution, 19 Raman frequencies and a broad band at
1570— 1688 cm.-1, and for the acid salt, 14 frequencies and a band
at 1570— 1716 cm.-1, are reported. Results are discussed in relation
to mol. structure. N. M. B.

Proper frequencies of halogen derivatives of normal saturated
aliphatic hydrocarbons. M. Parodi (Compt. rend., 1942, 214, 542—
544).—Mathematical. A method of evaluating the frequencies for
two types of chain compound isdeduced.  Vais.calc, for 11 com-
pounds are tabulated, andsatisfactoryagreementwith experlment

I1s shown. . M. B.
Raman spectra of thiazole and its derivatives. 1. Thiazole. n.
Mono- and di-substituted derivatives of thiazole. R. Manzoni-

Ansidei and G. Travagli (Gazzetta, 1941, 71, 677—680, 680—685).—
I. The Raman spectrum of thiazole (improved prep, from diazotised
2-aminothiazole and H3P 02 is very similar to that of thiophen, i.e.,
is of aromatic character, without evidence of an ethylenic linking
Some slight deviations are attributed to the presence of the two
hetero-atoms.

Il. Raman spectra of 2-chloro- () (Gattermann prep.), 2-methyl-
(1), 2 :5-dimethyl- (111), 2-amino- (IV), and 2-anilino-thiazole
(V) are determined. Lines ascribed to aromatic C-H are
observed with (D. (ID. and (IV), but not with (I11) (of which the

spectrum was incompletely observed, owing to fluorescence) or (V)m

With (1V), three lines ascribed to aliphatic CiH are observed, sug-
gesting the tautomerism: CMelCH-NiCMe” CMelCH-NH-CiCH»”"

ch2cch2nh—<cich2 i S | | S_ |
| S 1 E. W. W.
Raman effect. CXXI. Butadiene, pure and in solution. K.
Bradacs and L. Kahovec (Z. physikal. Chem., 1940, B, 48, 63—69).

—The Raman spectrum of (CH2ICH)2in isolation and in solution in
a no. of org. solvents has been examined with normal and high

dispersion, and polarisation data have been determined. The
results are in agreement with a rigid ¢raws-configuration. L. J. J.
Raman effect. CXXII. Association of formamide. L. Kahovec

and H. Wassmuth (Z. physikal. Chem., 1940, B, 48, 70—81).—For
liquid and solid HCO-NH2 (1), and for (I) combined with cryst. salts,
Raman frequencies are allocated to chain-, CH-, and NH2linkings.
The association of liquid (1) is considerably more modified by crystal-
lisation either alone or with salts than by addition of salts to its aq.
solution. L. J.J.

Molecular volume and structure. HI, IV. T. W. Gibling (J.C.S.,
1942, 661— 665, 665—666; cf. A., 1941, I, 324).—IIl. Corrections
to be applied in calculating parachor vals. due to ring formation and
interaction between unbonded substituent groups containing C,
H, and O are assessed. Polarity in alkylbenzenes and aromatic
ethers causes a decrease in the parachor. Parachor vals. agree with

a skew configuration for benzil andwith a structure for Ph2C03
similar to that of the Me andE testers.
V. Parachors of w-fatty acids increase with mol. wt. in the same

way as those of the alkyl esters up to C5. From C6to Ci8the para-
chor increment per CH2 is 40-85 (normal val. 39*8) owing to their
being mainly in dimeric forms. Extrapolation of parachor vals. for
AcOH at varying temp, to 0° K. gives 260-4 for the parachor of
dimeric AcOH. L.J. J.

Physico-chemical constants of oxygen as gas-stan9ard. E. Moles
(Compt. rend., 1942, 214, 424—425).—The most accurate available
vals. for the mol. vol. of 02 and the gas const. R are 22-4137
0-0001 1 and 0-082056+0-00001 Il.-atm. The compressibility per
m. is 1-75£0-05 x 10-5. L.J. J.

Dispersion of liquids and solutions. [Il. Dispersion of water in
the visible and ultra-violet. A. Kruis and W. Geffcken (Z. physikal.
Chem., 1940, B, 45, 438—450; cf. A., 1943, I, 43).—);“ of HXQ
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has been measured for 74 AA between 6680 and 2120 a., with
accuracies, depending on A of 1 X 10-6 or 10-6. The determination
of Aby this method issuggested. V.R. A

Thermodynamics of a relativistic Fermi-Dirac gas. L> p -~ otllari
and B. N. Singh (Proc. Roy. Soc., 1942, A, 180, 414—4-3). Ex-
pressions for the energy, pressure, free energies, and entropy of a
Fermi-Dirac ideal gas are derived taking account of the effect of
relativistic mechanics. The degenerate and non-degenerate cases
are considered. G. D. P.

Thermal differences of o- and p-hydrogen. K. Schafer (Z. physikal.
Chem., 1940, B, 45, 451—464).—Polemical against Cohen and Urey
(A., 1939, I, 515). Differences in Cp and v.p. of o- and *>-H2, incom-
pletely described previously (A., 1939, I, 311), are explained by the
temp.-dependence of the internal field and not by a variation of
intermol. forces. This temp, effect is calc., and the difference in
latent heat of vaporisation is const., in agreement with experimental
data, whereas, on the theoryofCohen and Urey, it should be de-
pendent on temp. W. R. A

Propagation of a thermal disturbance. B. Baule (Z. physikal.
Chem., 1941, B, 49, 102—-106).— The propagation of a momentary
burst of heat is obtained by consideration of the equation for thermal
conductivity. The thermal disturbance is propagated with de-
creasing velocity and rapidly decreasing intensity. The time taken
for the disturbance to travel a distance r oc r2 A.J. M.

Nature of the covalent binding. T. Berlin and K. Fajans (/.
Chem. Physics, 1942, 10, 691—692).—Calculations of binding energy,
made with the same assumptions as used in Bohr's treatment of H?,
indicate not only that binding in the covalent mols. H2, H2 and Li2is
caused by Coulombic forces but that part of the potentlal energy is
due to the temporary polarity of the mols. . R.

Elementary association and dissociation processes on crystal sur-
faces and equilibrium conditions for finite crystals. R- Kaischev
(Z. physikal. Chem., 1940, B, 48, 82—90).—The average life of a
vacant lattice space on a cryst. surface at a given vapour concn.
is determined, not only by the work of separation of a lattice unit,
but also by its average vibration-vol., which must be the same for
all faces at equilibrium.

Crystal theory of metals: calculation of the elastic constants.
K. Fuchs and H. W. Peng (Proc. Roy. Soc., 1942, A, 180, 451—
476).—Approx. equations of motion for the electrons in a cyclic
lattice of a metal are set up with the help of the self-consistent field.
The displacements of the ions are then considered as perturbations
of the motion of the electrons. The change of potential energy of
the lattice due to a deformation is calc. The vals. of the elastic
consts. are in satisfactory agreement with observed vals.

G. D. P.

[11.—CRYSTAL STRUCTURE.

Effect of thermal vibrations on the scattering of Y-rays. m. M.
Born (Proc. Roy. Soc., 1942, A, 180, 397—413; cf. A., 1942, 1, 135,
389).—Raman’s explanation of diffuse scattering is compared with
the thermal theory and it is shown that the modern forms of the
latter are based on quantum principles. The relation between the
dynamical matrix (describing the mechanical properties of the lattice)
and the scattering matrix (describing the scattering power) is
investigated. The background intensity determines the dynamics
of the lattice in the same way that the Laue-Bragg patterns deter-
mine the geometry of the lattice. The influence of the mutual defor-
mation of the atoms on the background scattering is considered.

G. D. P.

Diffuse scattering of Y-rays by crystals. 11. Detailed calculation
of the surfaces of isodiffusion for the (002), (112), (222), and (110)
reflexions of sodium single crystals. H. A. Jahn (Proc. Roy. Soc.,
1942, A, 180, 476—483 ; cf. A., 1942, |, 198).—Based on the theory
of previous publications, detailed calculations are made for the
diffuse reflexions of Na single crystals. The results are in excellent
agreement with the experiments Of Lonsdale and Smith. The
Faxén—Waller theory of diffuse scattering receives decisive con-
firmation. Q iJp

Structure of a metal during deformation. D. Harker (J. Chem.
Physics, 1942, 10, 692).—Y -Ray diffraction patterns of a Cu ribbon
obtained during and after distortion at room temp, are indistinguish-
able. This is taken to indicate that of the Cu was non-cryst.
and that the cryst. material was of the same particle size and state
of strain 0-01 sec. or several min. after deformation, i.e., a metal
recrystallises as fast as it is deformed. c>R. H.

Structure of silver chlorate, AgC103 S. von Naray-Szabo and
J. Pocza (Z. Krist., 1942, 104, 28— 38).—-Approx. goniometric data,
verifying cja =. 0-932, are recorded. The class Q*, assigned from
morphological features, is confirmed by Laue photographs and by
the absence of piezoelectric properties. Oscillation Y-radiograms
give a 8-486, ¢ 7-894 a., cja 0-930; pobs 4-37; 8 mols. per unit cell;
space-group ~ —/4/m. Intensity data obtained with an ionisation
spectrometer are-recorded. The at. parameters are derived, partly
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by assuming the symmetry of the C10agroup. The Ag atoms are of
two co-ordination types [(a) 4 O at 2-47 a.; (6) 4 O at 2-52 and 4 O
at 2-55a.]. AgBrO, and AgCl0aare isomorphous. A.J. E. W.

Structure of y-CazSiO, and NaBeF4. H. O'Daniel and L. Tschei-
schwili (Z. Krist., 1942, 104, 124— 141).—y-Ca2Si04 is of the SI2
olivine type, with a 5-06, b 11-28, ¢ 6-78 a. XajBeF4 has a 4-89,
b 10-90, c 6-56 a. A hexagonal modification of Xa2BeF4 is formed
at high temp. The isomorphism of X25i04 (X = Mg, Ca, Fen, or
Mn) is discussed. A.J. M.

Crystal structure of rubber hydrochloride. C. W. Bunn and (Mrs.)
E. V. Gamer (J.C.S., 1942, 654— 658).—A-Ray fibre photographs
of rubber hydrochloride taken with the fibre axis both perpendicular
to the beam and oscillating -with respect to it, using specimens
oriented by extension, give a cell spacing (c) 8-95a. along the
fibre axis, with a 5-83 a. and b 10-38 a. This gives a cell containing
4 +CMeCI-[CHZa units, with a true density 1-255 for the single
crystal. The space-group is the monoclinic (pseudo-orthorhombic)
P2l/c, with two chains passing through the unit cell. The chain-
form involves staggered C bonds. All C—C distances are 1-54 a. and
C-Cl 1-79 a.; G-G bond angles are all 112+4° in the chains, but
Me groups are distorted with respect to adjacent C-C bonds. The
structure confirms Markovnikov addition of HC1 to rubber. Suc-
cessive CMeCI-[CH,\ groups are alternately right- and left-handed.

L.J.J.

Structure of tetramethyLhaematoporphyrin C. H. O’Daniel and
A. Damaschke (Z. Krist., 1942, 104, 114— 123).—The substance has
a 31-3, ¢ 19-56 a. ; 6 mols. in elementary rhombohedral cell. Space-
group Cf,—i?3. As in phthalocyanine, the porphin ring is planar.

A.J. M.

Co-ordinate sexavalency in ammines of cupric halides. G. Peyronel
(Gazzetta, 1941, 71, 363— 375).—The Debye spectra of the ammines
rCu(XHa),]Br2 (1) and [Cu(XHa)gl2 (II) are determined. These
have octahedral symmetry (fluorite type) with lattice consts.
10-30 a., am 10-72 a. Optical anisotropy is slight (not seriously
altering the cubic lattice) in (1), but great in [Cu(XH3),]JC12 (II1),
which cannot be assigned cubic structure. The lattice is retained
during thermal decomp, of (1), (II1), and (I11) down to (XH3)505, at
which a lattice of low symmetry is formed, persisting down to
(XHa)22. (l) prepared in liquid XH3shows slight lattice distortion
(hysteresis), which is lost after gentle heating. Magnetic suscepti-
bility of (I), (11), and (I11) is that normal for complex salts of Cu".

E. W.W.

Structures of thuringite, bavalite, and chamosite, and their place in

the chlorite group.—See A., 1943, |, 44.

Structures of gallium and indium trihalides. D. P. Stevenson and
V. Schomaker (J. Amer. Chem. Soc., 1942, 64, 2514).—Interat.
distances, recalc, by applying the radial distribution method to
Brode’s data (Ann. Physik, 1940, 37, 344), differ from his vals. and
the correction he applied is considered unsuitable. The new vals.
agree with those obtained by using the usual correlation method.
Further, the application of the radial distribution method supports
Brode’s conclusion that Galais monomeric and coplanar, but GaCla,
GaBra, InCla, InBra, and Inlaare dimeric. W. R. A.

Etching patterns on aluminium surfaces. 1. H. Mahl and I. X.
Stranski (Z. physikal. Chem., 1942, B, 51, 319—346).—Etching of
Al foils by HC1 and HC1-HF mixtures in H2D and EtOH, and by
electrolysis, gives a cubic relief, sometimes concealed (e.g., in purest
Al) by a pseudo-pyramidal relief. The etched surface is first
covered by a stable oxide film, which is then released by placing in
ag. HgCl2. Adhering metal is removed by dil. acid and the film is
photographed in an electron microscope. The form of the relief
depends on the nature of the impurities in the Al, and its formation
on the reaction of Al in the media and on dissolution of reaction
products. Observed results are attributed to initial formation of
an oxide layer. W. R. A

Investigation of the fine structure of macromolecular substances
with the electron microscope. 1. Structure of ,9-polyoxymethylene
crystals. M. von Ardenne and D. Beischer (Z. physikal. Chem,,
1940, B, 45, 465— 473).—/J-Polyoxymethylene crystals on mechanical
disintegration vyield fibres of 0-04—0-07 y. diameter varying
periodically along the axis, and finer fibrils of 50— 100 a. diameter.
Crystals etched with 2-5x-XaOH show a sieve-like structure, with
large parallel transverse fibres, 0-36 y. apart, and fine longitudinal
fibres, 50— 100 a. in diameter. The fine fibrils have a diameter corre-
sponding with 100 parallel-packed mols. The techniques of pre-
paring and photographing specimens are discussed. W. R. A

A-Ray and optical measurements on )S-lactoglobulin. 1. Fan-
kuchen (J. Amer. Chem. Soc., 1942, 64, 2504—2 5 0 5 ) Orthorhombic
crystals of /3-lactoglobulin are tabular. The smallest refractive
index, a, lies in the main prism face perpendicular to the prism

length. The other vibration directions, fi and y, are parallel to the
thickness and length of the crystal. Vals. of ¢, a, and b are 111,
60, and 62 a., in good agreement with Crowfoot’s vals. (Chem. Rev.,

1941, 28, 215). W. R. A

Metamictic state. A. Faessler (Z. Krist.,, 1942, 104, 81— 113).—
A series of rare-earth minerals exists in the metamictic state, i.e., in
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a vitreous, amorphous form, although preserving their external cryst.
appearance. A list of known examples is given. The transform-
ation from the metamictic to the cryst. state has been investigated
in gadolinite (1) and fergusonite. It takes place rapidly at high
temp, with the emission of light, but also occurs slowly at lower
temp, without light emission. When investigated by the Debye-
Scherrer method the very brightly glowing (I) gave no interference

pattern, but after being’heated it gave a cryst. pattern. The sp.
heat of metamictic (I) is 0-006 > that of cryst. (I). The heat of
transformation is 41,700+1700 g.-cal. per g.-mol. The trans-

formation to the metamictic state is probably brought about in
nature by a-rays, and is associated with a comparatively unstable
lattice, such as would be present in a substance which, like (1), shows
great tendency tow-ards isomorphism. A J. M.

IV.—PHYSICAL PROPERTIES OF PURE
SUBSTANCES.

Physical constants of .Y-octyl-, -dodecyl-, and -cetyl-piperidine.
F. H. Stross and R. J. Evans (J. Amer. Chem. Soc., 1942, 64, 2511).
—Vals. are given for b.p., yf, nff, and pK~". W. R. A.

Heat capacity of organic vapours. V. Benzene, fluorobenzene,
toluene, cyc/ohexane, methylcycfohexane, and cyc/ohexene. T _B
Montgomery and T. De Vries (J. Amer. Chem. Soc., 1942, 64, 2370—
2377).—Vals. of C,,at 1atm. and from their b.p. to 410° k. have been
measured for vapours of CaH 6 PhF, PhMe, cyc/ohexane, methyl-
cyrfohexane, and eyefchexene and are compared with semi-empirically
calc. vals. W.R. A

Heat capacity of hexadeuterobenzene. W. T. Ziegler and D. H.
Andrews (J. Amer. Chem. Soc., 1942, 64, 2482—2485).—\als. of
Cp for CeD 6have been determined from 101-9’ to 322-6° k. with an
accuracy of ~ 2% and are compared with semi-theoretically calc,
vals. The agreement indicates that the low w of CéD 6are correctly
assigned. It is suggested that some of the medium-valued w have
been assigned too low vals. W.R. A.

Empirical heat-capacity equations of gases. H. M. Spencer and
G. X. Flannagan (J. Amer. Chem. Soc., 1942, 64, 2511-—2513).—
Consts. of empirical equations of the form Cp — a -j- bT + cT2have
been evaluated from spectroscopic and thermochemical data on some
60 polyat. (including some triat.) mols. W.R. A.

Molar heat, heats of transition, fusion, andvaporisation, moment
of inertia, and entropy of monogennane, GeH4. K. Clusius and G.
Faber (Z. physikal. Chem., 1942, B, 51, 352—370).—GeH4has three
solid phases, and the Cr-T curve shows anomalies at 62-9°, 73-2°, and
76-5° k., the two latter representing transitions. Phase Ill exists
from 0°to 73° « ., phase Il from 73°to— 76-5° «., and phase | from
—76-5° to 107-26° k. (m.p.). B.p. 184-80° k. ; heats of transition :
I11->-11 130-7; 11->1 129-6 g.-cal. per mol.; heats of fusion and
vaporisation are 199-7 and 3361 g.-cal. per mol. Onptically phase |
has a more symmetrical lattice than Il or I1l. Moment of inertia is
8-3 X 10-40g.-cm.2 Entropy at 184-80° k. is 46-56 ;,0-20 g.-cal. per
degree per mol. from thermochemical data, in good agreement with
the val. 46-60 derived statistically. W.R. A.

Equilibrium and nucleus formation in melting and freezing. U.
Dehlinger (Physikal. Z., 1941, 42, 197—203).—The range of accuracy
of the Lennard-Jones theory of melting is discussed. Theory and
experiment indicate that it requires modification in the case of
metals. A differential equation for the formation of nuclei in a
supercooled melt is obtained. It agrees qualitatively with experi-
ment on the effect of temp. Another equation holds for crystal
growth. A.J. M.

Definition of mol. wt., the mol, and Loschmidt’s number. W. H.
Westphal (Physikal. Z., 1942, 43, 329—331).—Pohl’s interpretation
of mol. wt. as a dimensionless no. (cf. A., 1942, I, 318) is questioned,
mol. wt. being regarded as the true mass of one mol. On this basis
Loschmidt's no. remains dimensionless, but certain units applied to
mol. quantities must be revised. A.J. E. W.

Specific gravity of deuterium oxide at different temperatures. K.
Wirtz (Naturwiss., 1942, 30, 330—332).—The ratio of the sp. gr.
of D2 at different temp, has been determined, based on the val.
of obtained by Tronstad et al. (A., 1938, I, 364). From the d of
D2 and ordinary HaO it is calc, that D20 :Ha0 = 1 :5960.

A j. M.

Vapour pressures of indene, styrene, and dicycfopentadiene. P. E.
Burchfield (J. Amer. Chem. Soc., 1942, 64, 2501).—V.p. data for
indene (56-2—-181-8°), styrene (33-5— 116-3°). and diryc/opentadiene
(1) (40-1—90-8°) are given. At 100° (I) is noticeably depolymerised.

W. R. A

Premelting anomalies of some long-chain normal paraffin hydro-
carbons. A. Van Hook and L. Silver (J. Chem. Physics, 1942, 10,
686—690).—The coeffs. of thermal expansion of C14H 30, C18H 34,
Ci8H 38 and Cl4H 50, determined over a wide range below and above
the m.p., show increases above the standard vals. in the immediate
neighbourhood of the m.p. This suggests an order-disorder mechan-
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ism for the solid-liquid transition which may be more effective on
the liquid than on the solid side of the m.p. Small amounts (<2%)
of likely impurities have little effect on expansion, but large amounts
lead to lower m.p. of the solid and to an increased slope of the
expansion curve of the liquid. C. R. H.

Nomograph for calculating reduced temperatures. D. S. Davis
(Ind. Eng. Chem., 1942, 34, 1174).—The nomograph includes crit.
and other temp, for gases and vapours ranging from H2to C8H 18.

D. F. R.

Surface tension-viscosity nomograph for organic liquids. D. S.
Davis (Ind. Eng. Chem., 1942, 34, 1231).-—The nomograph is con-
structed from Buehler’s equation (A., 1939, I, 63) and data for 32
org. liquids. D. F. R.

Surface determinations and diffusion measurements by means of
radioactive inert gases. Technique and quantitative applications of
the emanation method. |. Practical, n. Evaluation of results.
K. E. Zimens (Z. physikal. Chem., 1942, A, 191, 1—53, 95— 128).—

I. A comprehensive review of methods using the radioactive inert

gases as indicators is given. The production of the radioactive prep,
and the estimation of its emanation capacity are discussed. The
variation of emanation capacity with temp, is considered, and work
with artificial radioactive inert gases is described. A comprehensive
bibliography is given.

1. Conclusions that can be drawn from emanation curves are con-Retaining the term

sidered. The investigation of processes occurring within solids by
the determination of changes in emanation capacity is described.
The determination of surface sizes and diffusion consts. of inert gases
by analysis of emanation curves is discussed.

V.—SOLUTIONS AND MIXTURES (INCLUDING
COLLOIDS).

Activity of highly diluted (“ potenzierter ”) substances. K. F.
Luft (Naturwiss., 1942, 33, 505—506).—The effects reported by
Heintz (A., 1942, I, 393) could not be confirmed with ag. NaNO03or
with AcOH in C6H 6. F. L. U.

Rate of dissolution of crystals.—See B., 1943, I, 3.

Potentiometric determination of solubility product of manganese
hydroxide. R. Nasanen (Z. physikal. Chem., 1942, A, 191, 54—64).
—The solubility product of Mn(OH), in NaCl and KC1 solutions has
been determined potentiometrically. The thermodynamic solu-
bility product is 1-89 x 10-13. The titration curve for MnCIl2 and
alkali hydroxide does not correspond with theory if there is excess of
MnCI2 owing to the formation of basic chlorides, but a reproducible
curve can be obtained if the MnCl2is added to the alkali hydroxide.
The effect of addition of alkali carbonate on the titration curves can
be explained by the attraction of HC03 and MnHCO03 ions. The
dissociation const, of MNHCO03 is 3 X 10~4. A J. M.

Adsorption of water vapour by cellulose. J. D. Babbitt (Canad.
j . Res., 1942, 20, A, 143—172).—The form of the adsorption iso-
therm for H2 on wood is discussed. The Langmuir isotherm fits
this curve for R.H. 0—20%, whilst Brunauer, Emmett, and Teller’s
relation (A., 1938, I, 190) covering multimol. adsorbed films is in
accord with observation at R.H. >70%, above which range capillary
condensation probably occurs. It is pointed out that the latter
relation would also apply to unimol. adsorption if a repulsion exists
between adsorbed mols. The adsorption on cotton is similar to
that on wood but the internal surface area is less. The heats of
adsorption-R.H. curves for various forms of wood and cotton are also
derived and are shown to be almost coincident. The relationship
between the heats of adsorption and of condensation is developed
and there is shown to be an excess of internal energy in the adsorbed
state over that in the liquid state. The reduction in total vol. when
H20 vapour is adsorbed on cellulose is attributed to the attachment
of the H2 mols. by two H-bonds. J. W. S.

Adsorption of indicator dyes on micelles of paraffin chain salts.
J. Stauff (Z. physikal. Chem., 1942, A, 191, 69—94).—Some indicator
dyes show colour changes on addition to aq. colloidal.solutions of
soaps, but electrometric investigations show no change in pH. The
colour change is due to adsorption of the dye mols. on the micelles
of the soaps. The adsorption, and therefore the colour change, are
dependent on [H and [OH'] on the micelle surfaces, and thedis-
sociation const, of the indicator. The equilibrium between adsorbed
indicator mols. and H" and OH' is satisfactorily governed by the
law of mass action. A J. M

Surface tension of micelle-forming solutions. A. E. Alexander
(J. Chem. Physics, 1942, 10, 691).—The author criticises Cassel’s
statement (cf. A., 1942, I, 264) that a cryst. or liquid-cryst. structure
can be assigned to adsorbed surface films, and suggests that a super-
position of surface tension (a) and surface stress is respon5|ble for
time effects before the min. a is reached. R. H.

Resemblance between surface films on solids and on water. S. J.
Gregg (0.C.S., 1942, 696— 708).— FA—S curves (F = surface pres-
sure of adsorbed film, A = area occupied per adsorbed mol., 5 =
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“ sp. surface ” of adsorbent), which have been drawn from pub 1
isotherms of gases adsorbed on solids, show a close resemblanc 0
those for surface films on H2. Four film states have ”"een, con-
sidered, viz., gaseous, liquid-expanded and -condensed, and a trans-
ition state intermediate between the last two. From the hn®&r
portions of a liquid-condensed branch the no. of mols. adsorbable
in a completed monolayer (x0) can be calc. xO0 for a given gas and
adsorbent is nearly independent of temp., theory predicting only a
very slight increase with rise oftemp. The formation of an adsorbed
layer > 1 mol. in thickness on non-porous adsorbents is marked by a
fall in the FA-FS curve which is connected with a reduction
in the differential heat of adsorption. In the case of porous adsor-
bents the curves show that the adsorbed layer is unimol. throughout
the region covered by a hysteresis loop, and that hysteresis originates
in the transformation of the liquid-expanded to the liquid-condensed
state occurring within the monolayer. C.R. H.

Physico-chemical métastasés. W. Ostwald (Kolloid-Z., 1942, 100,
2—57).—The claim of the study of colloid science to an independent
status is argued on various grounds, in particular because this study
cannot be conveniently accommodated within the framework of
classical physical chemistry, which is predominantly concerned
with systems in equilibrium. Colloid systems are mostly not in
equilibrium, nor do they often consist of phases in the classical sense.
“ phase ” for systems in equilibrium, the author
proposes the adoption of “ stase ™ (cf. Friedel, A., 1931, 898) to
denote a state of aggregation, formation, or orientation, and “ méta-
stasé ” to denote an intermediate condition (e.g., protoplasm or a
jelly). A classification on this basis is outlined. F.L. U.

Effect of grinding on properties of high polymerides (cellulose and
polystyrene) and the nature of its action.—See B., 1943, II, 9.

Chain-length differences between celluloses and cellulose nitrates.
—See B., 1943, II, 9.

Soluble and insoluble forms of gelatin.—See B., 1943, II, 33.

Molecular kinetic and electrophoretic studies on carbonic anhydrase.
M. L. Petermann and N. V. Hakala (J. Biol. Chem., 1942, 145,
701—705).—Carbonic anhydrase (I) has a sedimentation const, of
2-8S, a diffusion const, of 9 X 10“7sg. cm. per sec., and a mol. wt. of
30,000. The electrophoretic mobility of the enzyme is determined
over the pH range 5—9 at const, ionic strength. Its isoelectric
point is at pH 5-3. Both amorphous and cryst. preps, of (1), with
activities of 9000 or more units per mg. of solids, contain—15% of
impurity. A.T.P.

VI.—KINETIC THEORY. THERMODYNAMICS.

Existence and basicity of ammonium hydroxide. G. Briegleb
(Naturwiss., 1942, 33, 506—508).— It is inferred on thermochemical
and spectroscopic evidence that if NH40H is considered as a base
in ag. NH3, it must be a strong base. It is better, however, to
adopt Bronsted’s point of view and regard NH4" as a weak acid.
It is probable that NH3in Hexistsonly as a hydrate, and not

even partly as NH40H. F. L U.
New method of graphical representation. Diagrams for binary
mixtures involving only straight lines and circles.—See B., 1943,1, 3.

Changes in the partial pressures of binary systems wit