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BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS

A  I—General, Physical, and Inorganic Chemistry

JANUARY, 1944.

I.— SUB-ATOMICS,
Comparison oi the prototype metre with the wave-length of the 

red line of cadmium. M. F. Romanova, G. V. Varlich, A. I. Kar- 
taschev, and N. R . B atartschukova (Compt. rend. Acad. Sci. U .R .S .S ., 
1942, 37, 46—51).—-A high-precisioii method based on interference 
and reflexion photographs is described. D ata  for measurem ents in 
a ir  and in vac. taken  a t  intervals over 2 years give : in  a ir A =
643S-4687, in  vac. A =  6440-2488 a . ,  in  accord w ith the results of 
previous investigators. A can be expressed in term s of a m etre
fraction w ith an accuracy of ±0-0004 a .  N. M. B.

Transition probabilities in the subordinate series of thallium.
G. S. K vater (J. Physics U .S .S .R ., 1942, 6 , 145— 162).—Measure
m ents of th e  anomalous dispersion of the lines A 3776 and A 5350 a .  
of T1 are used for the determ ination of the abs. transition, prob
abilities, 0-0417 and 0-0424, respectively. E quations for the tem p, 
varia tion  of the optical densities for these frequencies lead to  the 
evaluation of the heat of evaporation a t  abs. zero (43,390 g.-cal.). 
An equation for the v.p. of T1 a t  612— 1063° c. is derived. Boltz
m ann 's law is confirmed for the d istribution  of atom s in the levels 
6 sP I/a and 6 2P 3/2, and a  val. for the ratio  hjh  (4-82 x  10*n  degree-sec.) 
is deduced. The sum rule does no t hold for the sharp or diffuse 
subordinate series of T 1 1 . H . J. W.

Spectra of the rare gases and their Zeeman effects. J. B. Green 
(Physical Rev., 1943, [ii], 64, 151— 155).—The Zeeman effect of the 
rare gases is discussed on the basis of the Shorttey-Fried coupling 
scheme (cf. A., 1939, I, 1). Matrices for th is type of interaction 
and  the g factors from the transform ation to  L S  coupling for the 
p :‘f  configurations are calc. The derived Paschen-B ack patterns 
agree well w ith observed structures. N. M. B.

Mercury arc cathode. C. G. Sm ith (Physical Rev., 1943, [ii], 64,
40; cf. A„ 1942, I, 381).— A correction. N. M. B.

Electric breakdown and cumulative ionisation. B. Davydov
(Physical Rev., 1943, [ii], 64, 156— 158).—M athematical. Calcul
ations lead to  an in terpre tation  of the breakdown as a  transition  
from the lower to  the upper branch of an S-Iike current-field strength  
curve. An expression for the breakdown field strength  is obtained.

N. M. B.
Shape of betatron pole faces. J. H. B artle tt (Physical Rev., 1943,

[ii], 64, 185; cf. K crst, A., 1941, I, 358).—The requirem ents to  be 
fulfilled by  the magnetic field near the electron beam as related to  
the shape of pole face are calc. N. M. B.

Report of the Committee on at. wts. of the American Chemical 
Society. G. P. B axter ( / .  Amer. Chem. Soc., 1943, 65, 1443— 1447). 
—The period since September, 1940, is reviewed for C, O, F, Zn, 
Ag, Br, K, Sm, Ga, Yb, and Pb. The val. of 65-377 for Zn is 0-05 
>  the m ass-spectral val. of 65-33. The val. for Sm is probably 0-05 
<  the present val. of 150-43, and th a t for Yb 0-06 higher.

W . R . A.
Spontaneous fission of uranium and thorium. G. N. Flerov (Compt. 

rend. Acad. Sci. U .R .S .S ., 1942, 37, 58 ; cf. A., 1941, I, 287; 1942, 
I, 5).—The possibility of a difference between the spectra of frag
m ents obtained by spontaneous fission and by induced fission is 
postulated and an  explanation proposed. N. M. B.

Neutron polarisation and ferromagnetic saturation. F. Bloch, 
M. Hamerm esh, and H. S taub  (Physical Rev., 1943, [ii], 64, 47— 56).— 
The transm ission of therm al neutrons through magnetised Fe was 
m easured in its  dependence on % deviation from saturation  and on 
th e  thickness of the sample. Results agree w ith the theory of 
H alpern and H olstein (cf. A., 1941,1, 359). Terms in  the theoretical 
expression are evaluated. The calc, linear dimensions of the micro
crystals is 1-4 x  10~4 cm. N. M. B.

Branching ratio of 22Na. H. W eltin (Physical Rev., 1943, [ii], 64,
128).—Using micro-gas analysis, the am ount of Ne was compared
w ith the no. of positrons em itted for the decay reactions 22N a S -  
22Ne +  e+; !2N a +  e~ - > 22Ne. R esults show th a t the ratio  of the 
no. of nuclei excited to  the no. of positrons em itted  is 3-2. This 
supports the Ferm i ,8-dccay theory, provided th a t  the change in 
nuclear spin is A» =  1. N. M. B.

Energies of the y-rays from radioactive scandium, gallium, tung
sten, and lanthanum. C. E. Mandeville (Physical Rev., 1943, [ii], 64, 
1

147— 151).—Energies determ ined by the m ethod of semicircular 
focussing of Compton recoils in  a magnetic spectrograph arc : 4SSc, 
l-35± 0-03; 72Ga, l-17±0-02 and 2-65±0-06; 487W, 0-94±0-02; 
140La, 2-04 ± 0  04 Me.v. The quan ta  em itted by 72Ga are present 
w ith equal intensity , suggesting th a t they  m ay be in cascade. 
The y-ray ac tiv ity  of 72Ga has a  half-period of 14-25±0-20 hr.

N. M. B.
Nuclear chemistry. R. Fleischm ann (Angew. Chem., 1940, 53, 

485— 49S).— A  lecture.
Altitude-dependence of Auger showers and the primary spectrum of 

cosmic radiation. D. V. Skobeltzin (Compt. rend. Acad. Sei. U .R .S.S., 
1942, 37, 52—57; cf. A., 1943, I, 294).—M athematical.

N. M. B.
Large cosmic-ray bursts in an unshielded ionisation chamber.

R. E. Lapp (Physical Rev., 1943, [ii], 64, 129— 130).—The bursts 
coincide w ith extensive- atm . (Auger) showers as detected with 
Geigcr-Mtiller counters, and represent regions of very high particle 
density in an Auger shower. N. M. B.

Theory of cosmic-ray mesons. J . H am ilton, \V. H eitler, and 
H . W. Peng (Physical Rev., 1943, [ii], 64, 78— 94).—M athematical. 
The quantum  theory  of dam ping is applied to  the production of 
mesons by proton-proton collisions. The variation  of meson 
in tensity  w ith energy, height, and geomagnetic latitude is in good 
agreem ent w ith experiment. Decay of transverse mesons, which 
have a very short lifetime, accounts satisfactorily for the soft 
com ponent in the high atm . Meson showers, transform ation into 
neutrettos, and o ther effects arc discussed. N. M. B.

Production of mesons by proton-proton collisions. W . H eitler and
H. W. Peng (Proc. Roy. Irish Acad., 1943, 49, A, 101— 133).— 
M athematical. The meson spectrum  of a moving nucleon is obtained 
by a method sim ilar to  th a t used by Weizsäcker (A., 1934, 712) for 
collisions of fast electrons. A fast-m oving nucleon can be con
sidered as being equiv. to  a free meson pulse moving in the same 
direction. The scattering of a  meson by a  nucleon, the production 
of mesons by collision of two nucleons, and the energy loss of the 
nucleon are considered. A. J. M.

Dipole character of the mesotron and the polarisation of vacuum.
D. Ivanenko and A. Sokolov (J. Physics, U .S .S .R ., 1942, 6 , 175— 
179).—Theoretical. An effective dipole m om ent for the mesotron 
is deduced from Proca equations, and its effect on nuclear and 
electrom agnetic processes is discussed. Smaller cross-sections a t 
high energies follow from dam ping effects and by introducing the 
higher excited nucleon sta tes postu lated  by H eitler. L. J . J.

Pseudo-scalar theory of the mesotron. V. L. Ginzburg (J. Physics, 
U .S .S .R ., 1942, 6 , 180— 184).— Interactions of mesotrons w ith 
photons and w ith heavy particles are discussed on th e  basis of a 
pseudo-scalar wave-function for th e  mesotron. Its application to  
mesotron spin and excited states of heavy particles is discussed.

L. J. J.
Observable magnitudes in the theory of elementary particles, n .

W. Heisenberg (Z. Physik, 1943, 120, 673— 702; cf. A., 1943, I, 
271).—The au th o r’s ^-m atrix  wave theory  is applied to  scattering 
of elem entary particles on the basis of tw o types of interaction. A 
S-function in teraction  leads to  results corresponding w ith those 
given by existing theory. The second type of interaction gives 
effective cross-sections tending to  lim iting vals. a t  high energies. 
Form ation of new particles m ay have an explosive multiple char
acter a t  high collision energies. The theory is free from divergence 
difficulties. L. J . J.

II.— MOLECULAR STRUCTURE.
Spectral and collision data of CO; and dissociation energy of carbon 

monoxide. R. K. Asundi (Proc. Ind ian  Acad. Sci., 1943, 18, A,
8— 10).—Vals. for the dissociation energy of CO deduced from 
extrapolation of spectral d a ta  of 2E+ and 21I states of CO+ are 10-45 
and 10-4 e.v., and from collision d a ta  involving the same states,
9-75 and 9-7 e.v., respectively. L. J . J.

Excitation processes in the night sky and the aurora. T. Y. Wu
(Proc. Indian Acad. Sci., 1943, 18, A, 40—66).—The forbidden 
O i lines, th e  Na, N a+, and Oa band systems, and the anomalous

2



3 A I—h i, CRYSTAL STRUCTURE. 4

in tensity  features, characteristic of night-sky and auroral spectra, 
can be explained on the basis of collisions of the second kind 
between m etastable O and  N atom s and mols. The la tte r  are 
formed by recom bination of atom s formed by photo-dissociation 
during the day, and produce the former in collision among them 
selves. L. J. J.

Nuclear spin of 3,C1. E. F. Shrader {Physical Rev., 1943, [ii], 64, 
57— 59).—The nuclear spin was determ ined by observing the line 
intensities in the band spectrum  of 35Cl2 and in  th a t of Cl, gas 
containing 45% of S,C12. The alternating  intensity  ra tio  vals. for 
lines of odd and even J  vals. were 1-26 for 35C1, and 1-28 for 37C12, 
indicating th a t the nuclear spin is 5J2 in each case. N. M. B.

Light absorption of nickel thiocyanate solutions, n .  Non- 
aqueous solutions. A. von Kiss and P. Csokan (Z. anorg. Client., 
1941, 247, 205—-210; cf. A., 1942, I, 205).—The extinction curves 
of Ni(CNS), in HjO and in  various H 20-non-electro ly te mixtures, 
and of anhyd. Ni(CNS), in  org. solvents, were determined. The 
org. substances used were MeOH, EtO H , PrO H , CO(NH2)2, COMe2, 
C jH 6N, quinoline, and glycerol. The alteration  of the extinction 
curves in  the org. solvents is due to  the form ation of the complex 
[Ni(CNS)2L2] where L is the org. solvent. In  presence of excess of 
CISTS' ions the complex [Ni(CNS)4]2- generally arises. In  some sol
vents the complex [Ni(CNS)4L ,]2-  occurs. J. F . H.

Effect of oxygen on the fluorescence of hydrocarbons. J. A. Miller 
and C. A. Baum ann ( / .  Amer. Chem. Soc., 1943, 65, 1640— 1546).— 
In tensity  of fluorescence of 3 : 4-benzpyrene, 20-methylcholanthrene, 
9 : 10-dimethyl-l : 2-benzanthracene, 1 : 2 : 5 :  6-dibenzanthracene, 
1  : 2 -benzanthracene, and anthracene in several solvents, and in the 
presence and absence of air, has been measured. In  a ir intensities are
i— } those in the absence of air, bu t quenching docs not always 
follow solubility of 0 2. S 0 2 is a  more effective inhibitor than  0 2,
w hilst HC1 and NMe3 are less effective. Inhibition changes re- 
versibly w ith partia l pressure of the gas. E quations relating 
in tensity  of fluorescence and partia l pressure of 0 2 are derived, and 
agree well w ith experim ental data. The fluorescence in ligroin and 
C jH jN  of the non-saponifiable residue from mouse tissue is investig
ated, and does no t show sensible variation w ith the pressure 
of 0 2. W. R. A.

Fluorescence of monomethincyanines, especially reversible 
polymerides. I. F. K atheder (Kolloid-Z., 1940, 92, 299—324). 
Solutions of jVjV'-methylene-i/>-isocyanine chloride (I) (quinoline- 
red) exhibit norm al liquid fluorescence, excitable by any A corre
sponding w ith the absorption. The intensity decreases w ith in
creasing concn.,.and is markedly affected by the solvent and by 
foreign substances. The influence of tem p, is negligibly small. 
iVA'-Diethyl-i/r-tsocyanine chloride (II) and -mononaphtho-0-iiO- 
cyanine chloride (III) both show resonance fluorescence, the intensity 
of which increases with concn. to  a. max. and then  falls. Dil. solu
tions of (II) and (III) are veiy  tem p.-sensitive, and m ay show a 
decrease of 10— 15% in in tensity  for 1° rise; more conc. solutions 
are less sensitive. The fluorescence is due to  polymerised mols., 
which do no t occur in (I), and the effect of tem p, is due to  depoly
merisation, which is hindered in  more conc. solutions by their high 
viscosity. The quenching of the fluorescence of (I) by  H ’, OH', 
and o-C,H ,(OH )2 has been studied and is discussed theoretically.

F. L. U.
Mechanism of luminescence of phosphors. V. V. Antonov- 

Romanovski ( / .  Physics, U .S .S .R ., 1942, 6 , 120— 140).—A detailed 
account of work already noted (A., 1943, I, 114). H. J . W.

Luminescence of fluorspars. V . ' P. Rvatschev (J. Physics, 
U .S.S .R ., 1942, 6,141— 144).—Two types of ultra-violet luminescence 
of natural CaF2 are found ; all specimens exam ined have a band 
w ith  max. a t  300 m/i., w hilst some specimens show an additional 
band w ith max. a t  280 m/x, The former class have 3 max. in  the 
visible, a t  '-480, 510, and 590 m¡i., w hilst the la tte r  have additional 
max. a t  540 and 550 m¡i. ascribed to  Y b++ as im purity . The decay 
of luminescence in  photochemically discoloured specimens a t  2 0 ° 
and 180° follows a  hyperbolic law in agreem ent w ith a  bimol. 
process. . L. J. J.

Luminescence of [barium] platinocyanide. P. Bergsoe (5 Nor
diske Kemikermode, 1939, 193— 194).— 0-1% of N i completely inhibits 
the fluorescence of B aPt(C N )„ (I) and other P t  complexes; Pd  is 
inactive. The apparent existence of yellow and green forms of (I) 
(A., 1908, i, 252) is due to  partia l quenching of the fluorescence by 
~1 p.p.m . of Hi in  acid solution. H ighly pure (I) has been prepared.

M. H. M. A.
Depolarisation of Raman lines. A simplified method. G. Glockler 

and H. T. Baker (J. Chem. Physics, 1943, 11, 446—449).—Two 
“  Polaroid ”  films followed by two half-wave mica plates in series 
are placed a t  the front of the spectrograph slit, so th a t the initially 
m utually  perpendicular electric vectors of the radiation are oriented 
to  v ibrate  in  the same direction on striking the prism  faces, elim inat
ing differential reflexion. L. J. J.

Raman spectra of acetylenes. VII. Symmetrical-top acetylenes.
F. F. Cleveland and M. J. M urray (J. Chem. Physics, 1943, 11, 
450— 454).— R am an frequencies, relative intensities, and depolaris

ation  factors are recorded for CMejCI, CMe-CBr, CMe-CCl, and 
CBuyjCH. Frequency assignments to  different vibration types and 
calc. C„ vals. for 1 atm . in the ideal gaseous s ta te  are given for the 
two first-named. Resonance splitting of the triple-bond funda
m ental m ay be due to  (2900 — 700) and (1375 +  700) cm .- 1  com
bination frequencies in d isubstituted acetylenes. Doubling of the 
2100 cm .- 1  fundam ental in O H ’CMe,-C]CH and CBuyjCH may be 
due to  the second overtones of highly polarised sym m etrical fre
quencies (~700 cm.-1) of C-COC and C(-C)3, respectively.

L. J. J.
Raman spectra of amino-acids and related compounds. VI. 

Sarcosine, ethanolamine, choline, betaine, and betaine derivatives.
J. T. Edsall (J. Amer. Chem. Soc., 1943, 65, 1767— 1770).— R am an 
spectra of sarcosine and betaine and their hydrochlorides, phenyl- 
dim ethyl- and pyridine-betaine hydrochloride, choline chloride, 
OH-fCHJj-NHj.HCl, and (CH,-NH2)2,2HC1 are reported and cor
relations between the spectra and structure are indicated.

W. R. A.
Conduction of electricity in highly insulating liquids. C. S.

Pao (Physical Rev., 1943, [ii], 64, 60— 74).— Investigations on the 
natu ra l conductivity and on the conductivity induced by y-rays in 
tsooctane and liquid 0 2 show characteristics so different as to  
indicate th a t the natu ral conductivity is no t due to stray  radiation 
or to  cosmic rays. Evidence is given supporting Plum ley's theory 
(cf. A., 1941, I, 319) th a t the observed conductivity is due to  dis
sociation of the liquid by the field, and against the view th a t i t  has 
a  therm ionic origin a t the cathode, or th a t  i t  is due to  radiation. 
The relation log current =  linear function of (field)i is verified. 
Curves for all d a ta  are given. N. M. B.

Molecular compounds of s-trinitrobenzene with unsaturated ke
tones.—See A., 1944, II , 16. 

Magnetochemical study of tervalent cobalt complexes. R. W.
Asmussen (5 Nordiske Kemikermode,' 1939, 196— 197).— All 6- 
covalent Co'" complexes are diam agnetic. In  the series [Co(NH3)3]’"  
(I) -M C o{N 02)e] '"  diam agnetic y falls in  each direction to  a min. 
a t  [Co(NH2)2(N 02)2], while in  th e  series (where known) (I) ->  
[Co(H20 ) ,] '"  (II) vals. of x  are const. I<Co(S04)2,12H20  and 
Co2(S 04)3,18H20  are diam agnetic, and the cation should thus be 
form ulated as (II). M. H. M A.

Structure of complex aluminium fluorides. C. Brosset (5 Nordiske 
Kemikermode, 1939, 198— 199).— Fluoalum inates are considered as 
macromols., analogous to  the silicates, built up of A1F6 groups, 
and showing 3-dimensional (A1F3) and 2-dimensional (T1A1F4) net
works, chains (T12A1F5), and simple mols. (Na3A lF6). A scheme 
for representing these types by formula; is presented.

M. H . M. A.
Structure of diketen. F. O. Rice and R. R oberts [J. Amer. Chem. 

Soc., 1943, 65, 1677— 1681).—Liquid diketen (I) was investigated b y  
aseptic distillation, and shown to  consist of a  single substance. 
Therm al decomp, in  the gas phase gives alm ost quant, yields of 
keten w ithout the form ation of free radicals. Hence, according to  
the principle of least motion, (I) is cyc/obutane-1 : 3-dione, although 
th is m ay no t represent the true  s ta te  of the mol. in the liquid phase. 
A tten tion  is draw n to the discrepancy between dipole m om ent 
da ta  (p. =  3-53) and the present d a ta  on the nature of gaseous (I).

W. R. A.
Forces between hydrogen molecules. H. Margenau (Physical 

Rev., 1943, [ii], 64, 131— 147).—M athematical. B y compounding 
th e  three types of force involved (exchange, quadrupole, and dis
persion) so as to  account fundam entally for the size and shape of 
the mols., a  calculation is made of the entire interaction when two 
H 2 mols. approach. The interaction curves are in  fair agreem ent 
w ith empirical curves derived from the second virial coeffs. Quad
rupole moments are computed, and the relation between th e  mol. 
problem and the corresponding at. problem (interaction between 
H e atom s) is discussed (cf. A., 1940, I, 59). N. M. B.

Partition function for liquids from the harmonic oscillator model.
F. A. Matsen and G. M. W atson ( / .  Chem. Physics, 1943, 11, 343— 
348).—M athematical. The energy and frequency of v ibration of 
th e  mols. of a liquid in the ir equilibrium positions are expressed in 
term s of the average intermol. distance by  calculating the average- 
potential or spherical sym m etry from an assumed force field between 
pairs of mols. Free vol., AH  of vaporisation, and the equation of 
sta te  have been calc, from th e  resulting potential function.

W. R. A.
Relation between surface tension and vapour pressure of liquids 

and liquid mixtures.—See A., 1943, I, 304.

III.— CRYSTAL STRUCTURE.
Atomic and electronic distributions in liquid nitrogen, nitric oxide,, 

and nitrous oxide. P. C. Sharrah ( / .  Chem. Physics, 1943, 11, 435— 
441).— A'-Ray diffraction pa tte rn s  are analysed by the Fourier 
integral method. Only one pronounced peak is found in each case. 
D iat. aggregates in liquid O. and NO, comparable w ith gas m ols..
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are indicated. The d a ta  are consistent w ith a linear b u t no t w ith a 
triangular mol. for N 20 . L. J. J.

Crystal structure of magnesium carbide. M. A. Bredig ( / .  Amer. 
Chem. Soc., 1943, 65. 1482— 1483).— I t  is no t possible to  ascribe a 
face-centred tetragonal crystal lattice to  MgC2, such as th a t of 
CaC2 I, bu t there is some indication th a t MgC2 m ay be isotypical 
w ith the m etastable CaC2 I I I .  W. R. A.

Orientation of Fe3C crystals in tempered steel. M. Arbusov and
G. K urdjum ov ( / .  Physics, U .S .S .R ., 1942, 6 , 163— 160).—AT-Ray 
diffraction d a ta  for samples of monocryst. austenitic steel containing
1-4% of C, after gradual heating to  600°, show a regular orientation 
of Fe3C crystals w ith respect to the original austenite axes. The 
[100], [010], and [001] planes of Fe3C are parallel w ith the [455], 
[011], and [522] planes of the austenite, respectively. L. J. J.

Structure of salt hydrates. A. T. Jensen (5 Nordiske Kemiker- 
mode, 1939, 201— 203).—The crystal structure  of SrCl2,6H20  has 
been determ ined by successive Fourier approxim ations. The un it 
cell (4-105 A. long) contains 1 mol. Each Sr atom  is equidistant 
from 2 other Sr (4-108 a,), and has 6 Cl a t  4-90 a. and 6 o thers a t 
5-17 a. The structure  is based on chains of the type -3 H 20 -  
S r(Ii20 ) 3-3 H 20 -S r(H 20 ) 3-, the Cl playing a  m inor p a rt in  the 
stab ility  of the structure. The existence of a centre of sym m etry 
in  the crystal suggests th a t half the chains (statistically distributed) 
are ro tated  through 60° w ith respect to  the other half.

M. H. M. A.
Configuration of starch in the starch-iodine complex, m .  X -  

Ray diffraction studies on the starch-iodine complex. R. E. Rundle 
and  D. French ( / .  Amer. Chem. Soc., 1943, 65, 1707— 1710).—  
From  A'-ray diffraction, am ylose-I complex (I) has a hexagonal 
u n it cell (a 0 12-97, c0 7-91, d l00 11-23 a .)  and a  helical
structure, w ith a0 the diam eter anti c0 the length of one tu rn  in 
the helix. These dimensions agree well w ith a helix consisting of 
six glucose residues per turn . (I) has been prepared by subjecting 
amylose in the " V  ”  configuration to  I  vapour, when one I per 6 
glucose residues is absorbed, although th is m ay no t be the max. 
possible absorption. In  the "  A "  and "  B ”  configurations amylose 
does not absorb I. W. R. A.

Structure of synthetic chain polymers as shown by A'-ray s. C. S.
Fuller and W. O. Baker (J. Chem. Educ., 1943, 20, 3— 10).—AT-Ray 
fibre patterns of polyethylene, polyisobutylene, polyvinyl alcohol, 
polyvinylidene chloride, several polyesters and polyamides, and 
cellulose triacetate  are reproduced and discussed. L. S. T.

Long A'-ray diffraction spacings of the keratins. R. S. Bear (J. 
Amer. Chem. Soc., 1943, 65, 1784— 1785).—AT-Ray diffraction of 
porcupine quill (a-) and feather ({!-) keratins establishes fibre-axis 
periods of 198 and 95 A. W. R . A.

Ferritin. V. A'-Ray diffraction data on ferritin and apoferritin.
I . Fankuchen ( / .  Biol. Chem., 1943, 150, 57— 59; cf. A., 1943, II, 
146).—AT-Ray diffraction d a ta  show th a t ferritin  (I) and apoferritin 
crystallise in  face-centered cubes of identical cell size, and contain 
the same p ro te in ; the powder AT-radiograms differ in line intensities. 
The packing of the mols. is no t d isturbed by the introduction of 
Fe in (I), the  Fe atom s apparently  occupying interstices between 
protein mols. R. L. E.

Molecular structure determination by electron diffraction. O.
Hassel (5 Nordiske Kemikermede, 1939, 113— 118).—A review.

M. H. M. A.
Electron diffraction. G. P. Thomson ( / .  Inst. Metals, 1943, 69, 

191— 199).—A lecture. The val. of electron diffraction methods 
in studying the nature of polish on metals, the orientation of oil 
mols. during boundary lubrication, and th e  structure and orient
ation  of crystals deposited on o ther crystal surfaces and of com
pounds formed in th e  solid sta te  by chemical action on cryst. 
solids, is discussed. A. R. P.

Structure of the trimeride of phosphonitrile chloride, P3N3C1„.
L. O. Brockway and W. M. B right ( / .  Amer. Chem. Soc., 1943, 65, 
1551— 1554).—Electron diffraction investigation of P 3N 3C1, vapour 
supports a  hexagonal ring w ith P  and N alternately  and Cl2 a ttached 
in pairs to  P atom s. The following vals. are given : P —N 1-65J;
0-03; P —Cl l-97±0-03 a .; angle C l-P-C l 107— 110°. W. R. A.

Electron diffraction investigation of diphenylene. J . W aser and 
V. Schomaker ( / .  Amer. Chem. Soc., 1943, 65, 1451— 1455).— Electron 

diffraction investigations substan tia te  L othrop’s 
formula (annexed) with the C—C distance in the 
hexagonal ring 1-41 ±0-02 A., the  C— C distance 
(marked a) 1-46 +  0-05 A., the  C— H  (assumed)

1-10 A., and a 121 ± 3°. Prelim inary crystal structure investigations 
indicate a  monoclinic u n it cell containing 6 mols., space-group 
probably C2*— P 21ja. Q uantum-mechanical calculations of the 
resonance energy and relative bond strengths are given.

W. R . A.
Rotation of molecules and ions in crystals. C. F inbak  (5 Nordiske 

Kemikermode, 1939, 177— 183).—A review. M. H. M. A.

Propagation of order in crystal lattices. J. Ashkin and W. E. 
Lamb, jun. (Physical Rev., 1943, [ii], 64, 159— 178).—M athematical. 
Zernike’s problem of the propagation of order in a  binary crystal 
alloy is discussed by a m atrix  formalism of co-operative phenomena. 
Results are compared w ith available theoretical treatm ent. The 
problem is generalised and cases of more complicated configurations 
are examined. N. M. B.

Statistics of two-dimensional lattices with four components.
J . Ashkin and E. Teller (Physical Rev., 1943, [ii], 64, 178— 184; 
cf. Kramers, A., 1941, I, 451).—M athematical. Consideration of a  
two-dimensional square lattice containing four kinds of atom s, and 
assuming d istinct potential energies of interaction between like and 
between unlike atom s, shows th a t w-here like atom s a ttra c t a simple 
“  reciprocity ” ■ relation exists between the partition  functions a t 
“ reciprocally”  related pairs of tem p. This relation enables a  
prediction of th e  nature of the transition  po in t (only one being 
assumed) to  be m ade and the Curie tem p, to  be located. The 
reciprocity relation for a ttrac tion  between like atom s is found to  be 
invalid  for a ttrac tion  between unlike atom s. N. M. B.

Theory of magnetisation and hysteresis curves of polycrystalline 
ferromagnetics. E. Kondorski ( / .  Physics, U .S .S .R ., 1942, 6, 
93— 110).—A polycryst. ferromagnetic substance consisting of a set 
of regions w ith one direction of easy m agnetisation is considered. 
The hysteresis loop for the elem entary regions is assumed to  be 
bounded by straigh t lines. A relation between the m agnetisation 
and the field strength, involving the angular dispersion of the regional 
axes, is obtained. In  the case of random ly d istribu ted  axes the 
consequences of the theory are compared w ith experim ental results 
for Co, Fe, steel, and permalloy in  weak magnetic fields.

H. J .W .
Magnetic rotatory power of crystalline nickel sulphate in the short

infra-red spectrum. S. Breen, J. N. H um phrey, and L. R. Ingersoll
(Physical Rev., 1943, [ii], 64, 75— 77).—M easurements on th in  
crystals of the a-hexahydrate by the spectro-radiom etric method in 
the range 0-7— 1-9 ¡i. a t  room tem p, and a t  —125° give curves showing 
m arked anomalies in the dispersion of the ro tation  a t  ~0-69 p. and 
a t  1-16 fi., corresponding w ith those found in the optical ro tation  
for these AA. The ratio  of the ro tation  a t  low and room tem p, 
itself gives an anomalous curve. The effects can be qualitatively 
explained on the basis of the inverse Zeeman effect. N. M. B.

Adiabatic demagnetisation of iron alum. J. A. Sauer (Physical 
Rev., 1943, [ii], 64, 94— 112).—M athematical. The effect, near 
0 ° K., on the magnetic mom ent and entropy, of perturbations due 
to  cryst. field and magnetic dipolc-dipole coupling is calc, exactly 
to  second-order term s in the magnetic coupling and to  third-order 
term s in the cryst. potential. Theoretical vals. of the adiabatic 
m om ent agree w ith available experimental vals. A true  therm o
dynam ic scale is established, enabling the tem p, to  be calc, a t  any 
val. of the magnetic field during demagnetisation. The relation of 
th is scale to  the tem p, determ ined by the magnetic method is 
discussed. N. M. B.

Anomalous dependence of the resistance of zinc in a magnetic 
field. N. M. Nachimovitsch ( / .  Physics, U .S .S .R ., 1942, 6, 111—  
113).—The resistance of a single Zn crystal a t  1-5° and 4-2° K. as a 
function of the streng th  of a transverse magnetic field shows 
anomalies a t  H  — 10* and 2 x  10* gauss. The effect is sim ilar to  
th a t observed by de H aas et al. in single Bi crystals (cf. A., 1936, 18).

H. J. W.
Frequency spectrum of crystalline solids. EL General theory and 

applications to simple cubic lattices. E. W. Montroll (J. Chem. 
Physics, 1943, 11, 481— 495; cf. A., 1942, I, 260).—The B orn- 
K arm dn model is used as the basis for m ethods of calculation of 
th e  frequency spectrum  and therm odynam ic functions of cryst. 
solids not very close to  their m .p., by means of moments found 
from traces of powers of a m atrix . A simple cubic lattice has a 
spectrum  w ith two max., near its  middle and high-frequency end. 
The height of the former increases and th a t of the la tte r  decreases 
w ith increasing interaction between next nearest neighbours relative 
to  th a t between nearest neighbours. Sp. heats are calc.

L. J .-J.
Slip and twinning in magnesium single crystals at elevated tem

peratures. P. W. B akarian and C. H. Mathewson (Amer. Inst. M in . 
Met. Eng., Tech. Publ. 1561, 1943, 28 p p . ; Met. Tech., 10, No. 3).— 
Single crystals of Mg were made by Bridgm an’s method from m etal 
m elted in vac. and cast in H 2. Specimens cu t in numerous crystal 
orientations were compressed under various stresses a t atm . tem p, to  
340°, and the mechanism of plastic deform ation was studied by AT-ray 
and microscopical analyses. Tensile tests were also made on speci
mens formed by a ttack  w ith aq. 25% HC1 solution, which produced 
a highly polished surface. The only methods of deformation 
observed were by slip on the basal plane of the original crystal, 
tw inning on the {1 0 2 } plane, slip on the basal plane of tw inned 
regions, and cleavage on the {101} plane. Shock-compression tests 
d id no t cause the {101} tw in form ation reported by Schiebold and 
Siebel (A., 1931, 898). Tension tests showed th a t the slip direction 
on {0 0 1 } or {1 0 1 } is along the first-order digonal axis in the plane 
of slip. The {101} slip bands are irregular, resembling those found
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in a-Fe, and slip bands in tw in and paren t crystal matched. 
Sublim ation p its formed a t  high tem p, followed slip bands and 
sometimes tw in boundaries. J. C. C.

Directional characteristics o£ single-texlure-structure copper strip. 
M. Cook and T. L. Richards ( / .  Inst. Metals, 1943, 69, 201—207).— 
The resolved shear stress on the slip planes in slip directions has 
been calc, in  term s of the applied stress in various directions for Cu 
strip  w ith a  single-texture structure resembling th a t of a single 
crystal. The strip, which had been cold-rolled to 95% reduction 
and annealed for 1 hr. a t 550°, showed a  max. tensile strength, and 
elongation a t  45° to  the direction of rolling, and min. tensile strength 
a t  22-5° and 67-5° thereto. The resolved shear stress on the 
operating slip planes required to  cause fracture is const, for all 
directions of test-piece except th e  0° and 90° directions, in  which 
the elongation is a m in; cups made w ith strip  having a  single 
tex tu re  show pronounced ears also in these directions. A. R. P.

Pressure eSect on linear rate of crystallisation of silicates. Ms P.
Volarovitsch and A. A. Leontieva ( / .  Phys. Chem. Russ., 1943, 17, 
46— 50).—The ra te  (v) of crystal growth of N a2Si20 6 in  a glass 
containing SiO, 73-3, N a20  26-7 w t.-%  is max. a t  760°. Max. v 
increases from 1-2 x  10-5 a t  1 kg. per sq. cm. to  9-3 X 10-5 cm. 
per sec. a t  700 kg. per sq. cm. As the pressure on the glass was 
transferred by compressed N2, N 2 m ay be the cause of the increase 
in  v. More probably tj of glass is lowered by pressure; the ra te  of 
bending of a horizontal glass fibre supported a t its  ends is a t  325 kg. 
per sq. cm. ~30 tim es th a t a t  1 kg. per sq. cm., both a t  500—550°.

J. J. B.
Cohesion of solid benzene at its m.p. G. Bruni (Kolloid-Z ., 1943, 

103, 60— 61).—The tensile strength of plates of solid C ,H , a t  its 
m.p., prepared as free as possible from fissures, was found to  be 
14-5 kg. per sq. cm., and the breaking length 143-28 m.

R. H. F.

IV.— PHYSICAL PROPERTIES OF SUBSTANCES.
Mol. wt. of solid benzene derived from its cohesion. G. Bruni 

(Kolloid-Z., 1943, 103, 61—65; see above).—The au th o r’s general 
equation of s ta te  is applied to  solid C ,H e a t  its triple point. The 
mol. wt. calc, from it, using the experim ental val. for the cohesion, 
corresponds w ith (C,H ,) ls, exactly one n in th  of the val. a t  the 
crit. point, (C ,H S) li2. Some significance is a ttached to  the factor 9, 
and the existence of a sub-unit of the H  atom  of a t. wt. one n in th  
is postulated. R. H . F .

Relation between m.p. and mol. wt. of paraffins.— See B., 1943, I, 
480. 

Viscosity and mol. wt. of solutions of cellulose and its derivatives.—
See B„ 1943, II, 373.

Electrical conductivity and isothermal Hall effect in cuprous oxide.
W. Feldm an (Physical Rev., 1943, [ii], 64,113— 118).— Investigations 
from room tem p, to  700° show th a t  a t  the higher tem p, the con
ductiv ity  is represented by a =  A c~ “'kT, b u t th a t below 300° the 
exponential law is no t obeyed. The max. and min. of the o curves 
in the la tte r region are presumed to  result from a com bination of a 
saturation  of clusters and a  rapid decrease of mobility w ith tem p. 
Hall effect measurements up to  450° show th a t  the no. of current 
carriers does not obey the exponential law of temp.-dependence. 
An anomaly in the mobility is observed a t  -~150° where the mobility 
changes from a  T~6 to  a T- ’ dependence. N. M. B.

Effect of high electrostatic fields on the conductivity of tungsten.
P. L. V issat (Physical Rev., 1943, [ii], 64,119— 125).—-Measurements 
on a W  wire 0-0078 mm. diam eter in  vac. w ith fields of ~10« v. per 
cm. showed th a t an increase in  resistance always resulted from 
application of the field, the change was different for different temp, 
of the filament and variations of vac., no measurable change resulted 
unless the field exceeded a certain  val., and a small leakage or 
ionisation current was associated w ith the changes in  resistance. 
Calculations show th a t results are -wholly explained by  ionisation 
currents if it  is asssumed th a t most of th e  ionisation occurs near 
the surface of the wire. N. M. B.

Magnetic moment of superconductors. I. E. N achutin  (J. Physics, 
U .S.S .R ., 1942, 6 , 114— 115).—The magnetic m om ent of a  single
crystal sphere of Sn a t  2-59° k .  for fields up to  the crit. val. was 
measured. No significant difference between the behaviour in  fields 
parallel to  the te trad  axis and to one of the diad axes was detected.

H. J. W.
Magnetic susceptibility of oxygen and nitric oxide at low field 

strengths. A. Burris and C. D. H ause (J. Chem. Physics, 1943, 11, 
442— 445).—M easurements of mass susceptibility w ith a  Rankine 
magnetic balance a t  1 atm . and ~15 oersted give vals. of 106-3 +  
0-2 x 10-« for 0 2 and 47-2 X 10~* for NO. For 0 2, is 0-997 +
0-002, and for NO the vol. susceptibility is 0-0590 x  10“«. The 
mass susceptibility of H 20  a t  20° is taken as —0-7200 x 10“®.

L- J- J-
Magnetochemical studies. XL. Magnetic behhviour of uranium 

and uranium tetrachloride. H. Bommer (Z. anorg. Chem., 1941, 247,

249—258).-—The susceptibility (y) of Fe-free U was measured 
between 90° and 488° k .  y  is independent of the field strength 
between 196° and 488° k .  XJ is param agnetic, b u t the l/xnt'-E  
graph is no t linear. a t  room tem p. =  + 620  X 10~6. The 
T h -U  series does not conform w ith the earlier rules for the magnetic 
behaviour of transition  elements. UC14, above room tem p., obeys 
th e  Curie-W eiss law w ith 0 +50°. The m om ent is 2-7 Bohr mag
netons. Below room tem p. a t. binding occurs. J. F. H.

Specific heat ratios in carbon dioxide. L. K atz (J. Chem. Physics, 
1943, 11, 496— 497).—A no. of published vals. of y  for C 0 2 when, 
reduced to  zero pressure are >  vals. calc, from spectroscopic data .

L. J . J.
Heat contents at high temperatures of the anhydrous chlorides of 

calcium, iron, magnesium, and manganese. G. E. Moore (J. Amer. 
Chem. Soc., 1943, 65, 1700— 1703).—Vals. of heat contents from 
room tem p, to  1670° k .  have been determ ined for anhyd. CaCl2, 
FeCl2, MgCl,, and MnCl2. Vals. of m.p. and heats of fusion (g.-cal. 
per g.-formula wt.) are : 1055°, 6780 +  80; 950°, 10,280+50; 987°, 
10,300 +  50; 923°, 9000+50. H eat content and entropy increments 
are tabu lated  a t  100° intervals from 400° to  1700° k .  W. R. A.

Thermal data. XVH. Heat capacity, entropy, and free energy of 
formation of cyc/ohexane. New method of heat transfer in low- 
temperature calorimetry. R. A. Ruerhwein and H. M. Huffman 
(J. Amer. Chem. Soc., 1943, 65, 1620— 1625).—Vals. of Cp from 13° 
to  301° k .  were m easured calorim etrically in an apparatus (described) 
involving a new method of hea t transfer by mechanical contact. 
Vals. of heat of transition , heat of fusion, and entropy and free 
energy a t  298-16° k. are : 1610-8+0-4; 639-8 +  0-3 g.-cal. per m o l.; 
48-84 g.-cal. per degree per m o l.; 5-99 kg.-cal. per mol. (See also
C., 1944, P a rt 1.) W. R. A.

Triple point of water. W. W aring (Science, 1943, 97, 221— 222).— 
The trip le po in t is a t +0-0098° and no t a t  +0-0074° as usually 
given. Inconsistencies in  v.p. vals. for ice and w ater near 0° 
are pointed out. E . R. R.

Relation between <f}| and c/f° for petroleum products.—See B .( 
1943, I, 479. 

Vapour pressure curves for normal H and D compounds. I i .
Stokland (5 Nordiske Kemikermode, 1939, 204— 205).—V.p. curves 
have been determ ined for Si„H2„ + 2 and Si„D2n+2 (n =  1—4) from 1 
to  760 mm. Hg. W hen n =  f, the  H  compound has higher v .p . 
only below ~100 mm. Hg, and when n =  2, 3, or 4 the D compounds 
have higher v.p. throughout, thus disproving Clusius’ rules (A., 
1938, I, 129). M. H. M. A.

Determination of orthobaric curve and critical density and temper
ature with data for ethylene [di]chloride and boron tribromide.
K. H ojendahl (5 Nordiske Kemikermode, 1939, 209—211).—Varying 
am ounts of the m aterial are sealed (air-free) into  ampoules (8 cm. 
long, 4 mm. d iam eter); these are heated inside a Cu cylinder, and 
the tem p, of disappearance of the meniscus is observed by  the 
disappearance of a lum inous reflected image. BBr3 has T c =  
300° ±2°, Dc =  0-9; C„H4C1„ has T e =  290°±2°, D c =  0-45.

M. H. M. A.

V.— SOLUTIONS, DISPERSIONS, AND MIXTURES.
Statistical mechanics of binary mixtures. T. Alfrey and H. Mark 

(J. Chem. Physics, 1943, 11, 496).—A reply to  K ottler (A., 1943, I, 
179). L. J. J.

Specific heats of mixed acids at higher temperatures. J. J. Morgan,
D. A. Bender, and R. G. Capell (Chem. Met. Eng., 1943, 50, No. 6 , 
122— 124).—D eterm inations of sp. heats of m ixtures of H N 0 3 and 
H 2S 0 4 are reported for 40°, 60°, 80°, and 100° and triangular plots 
are given. For these tem p, the change of sp. heat w ith tem p, is 
small. H. W. T.

Conception of osmotic pressure. A. Thiel (Kolloid-Z., 1940, 91, 
316—318).—An answer to  Metcalf’s criticisms (A., 1940, I, 354) of 
the au thor's theory of osmosis (ibid., 316) and a  criticism  of 
Metcalf’s theory. J. H. B a .

Determination of ionic weights by the dialysis method, n .  
Sources of error in the method. A. von Kiss and V. Acs (Z. anorg. 
Chem., 1941, 247, 190— 204).— In  solutions containing a foreign 
electrolyte in sufficient concn. the relation At/ M  =  hz\ /M x — const.
(I) holds; M  and M x are th e  wts. and A and A* are the dialysis 
coeffs. of the reference and unknown ions respectively. For free 
diffusion Riecke’s law, D x̂ /M l — =  const, is only approx.
true. Only ions w ith approx. equal wts. and sim ilar structure can 
be compared. The external, ” physical ”  hydration of the ions 
hinders diffusion and m ay lead to  invalidity  of equation (I). I t  is 
doubtful w hether reliable hydration  nos. can be obtained from the 
dialysis method. The various effects of complex form ation may 
cause invalidity  or indeterm inateness of (I). The variable results 
obtained w ith different membranes show- th a t narrow-pored mem
branes are unsuitable. I t  was shown experim entally th a t Cello-
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phane and Cuprophane are unsuitable b u t th a t  Cellafilter gives 
good constancy for A¿ \/M x. J .  F. H.

Alloys of magnesium. XIV. Constitution of the magnesium-rich 
alloys of magnesium and manganese. J. D. Grogan and J . L. 
H aughton (J. Inst. Metals, 1943, 69, 241—248).— Alloys w ith up 
to  5% Mn were prepared by reaction of a  large mass of molten Mg 
w ith anhyd. MnCl2 and the liquidus of the system  was then  deter
mined by analysing dip samples taken  a t  definite tem p, above the 
eutectic (651°, 2% Mn), The results showed the liquidus to  be 
alm ost linear between the eutectic tem p, and 850°, 7% Mn. From  
0 to  2%  Mn the liquidus lies very close to  the solidus. The solid 
solubility of Mn in Mg decreases rapidly from ~ 2 %  a t 650° to  
<0-5%  a t  450°. A. R. P.

Constitution of magnesium-manganese-zinc-aluminium alloys in 
the range 0—5% Mg, 0—2% Mn, 0—8% Zn. I. The liquidus.
E. Butchers, G. V. Raynor, and W. H um e-Rothery. n .  Composi
tion of the MnAl8 phase. G, V. R aynor and W. Hum e-Rothery. 
III. The 500° and 400° isothermals. A. T. L ittle, G. V. Raynor, and 
W. H um e-R othery (J. Inst. Metals, 1943, 69, 209— 228, 415— 421, • 
423—440).—I. Liquidus curves have been determ ined accurately 
for the system s Mg-Al and Zn-Al, and liquidus surfaces for the 
system s M g-Zn-Al, Mg-Mn-Al, M n-Zn-Al, and M g-M n-Zn-A l in 
the Al-rich region. Alloys containing Mn are of two classes in  one 
of which MnAlj and in th e  o ther a-Al-rich solution is primary. 
Equations are given for all the  curves and surfaces of prim ary 
crystallisation and for the binary  eutectic surface in .the quaternary  
system. The f.p. depression in th e  M g-Zn-Al system  is slightly <  
would be expected from a  purely additive relation based on the 
liquidus curves of the binary systems.

II . From  slowly cooled M n-Al alloys w ith and w ithout Mg or Zn 
or both, needles of MnAl, were isolated by'anodic dissolution of the 
A1 in 2n-HC1 or 2n -H N 03, and examined by X -rays and chemical 
ana ly s is .. The composition MnAl, was confirmed. No Mg was- dis
solved by th e  compound when the alloy contained Mg, b u t a small 
am ount (>0-4% ) of Zn was dissolved when the alloy contained up 
to  8 % Zn.

II I . A t 500° Al dissolves about 0-35% Mn, b u t additions of Mg 
or Zn reduce th is val. to  <0-1%  w ith 4%  Mg or 2% Zn. .In  the 
quaternary  system the to tally  solid region a t  500° is bounded by a 
vertical surface such th a t %  Mg =  12 — 1-32 x (% Zn) -}- 0-052 x 
(%  Zn)2, and the homogeneous a-field by a surface such th a t 
% M n =  l/[0-6;x (%Mg) + 0 -8  X (%  Zn) +  0-55V(%  Mg x % Zn) +
1-667]*. Alloys w ith more Mn th an  th a t  calc, from the second 
equation contain MnAl, w ith or w ithout a  small am ount of liquid 
according to  the % of Zn and Mg. A t 400° the am ount of Mn 
retained in  solid solution is negligible, all the alloys containing 
MnAl, needles. In  the Zn-M g-Al system w ithin the range studied 
the alloys consist of a or a +  Al2Mg3Zn3; the boundary between the 
two fields being given by (at.-%  Zn)(at.-%  Mg) =  K ; th is expres
sion also holds for lower temp.x w ith other vals. of K  such th a t 
d lo g X /d T  — — Q /R T 2. In  th e  quaternary  system  the alloys are 
of the a +  MnAl, or a +  MnAl, +  Al2Mg3Zn3 ty p e ; methods of 
calculating the boundary between the two fields are described. .

A. R . P.
Constitution of alloys of aluminium with manganese, silicon, and 

iron. I. Binary system aluminium-manganese. II. Ternary 
systems aluminium-manganese-silicon and aluminium-manganese- 
iron. H. W. L. Phillips. HI. Ternary system aluminium-silicon- 
iron. IV. Quaternary system aluminium-manganese-silicon-iron. 
H . W. L. Phillips and P. C. Varley ( / .  Inst. Metals, 1943, 69, 275— 
316, 317— 350).— I. The Al-Mn system  was investigated by therm al 
analysis and by micrographic exam ination of annealed and slowly 
cooled alloys. On slow cooling Al and MnAl, form a eutectic a t
2-16—2-2% Mn, 655°, b u t extrapolation from solubility measure
m ents places the eutectic a t  1-9% Mn. Peritectic reactions occur 
a t  680°, liquid +  M nA l,- > M nA l,; a t  822°, 8 +  l i q u i d M n A l , ; 
and a t  880°, liquid +  e ->  8. The 8 and e phases were no t identified. 
On slow cooling a sheath of reaction product envelops the prim ary 
phase and the solid alloys often contain m etastable phases; com
pletion of the reactions is obtained only by prolonged annealing 
ju s t below th e  peritectic tem p. The apparen t reliquefaction which 
occurs on cooling alloys w ith 25—37% Mn through the range 
680— 700° is shown to  be due to  the difference in  crystal hab it 
between the prim ary M nAl,' above 700° and the M nAl, formed 
peritectically a t 680°.

II . The constitution of A l-M n-Si alloys over th e  range in  which 
A1 is prim ary was studied as they  were slowly cooled. The Al-rich 
alloys contain a t  least one of the phases MnAl,, Si, and a  ternary  
a-(Mn-Si) phase formed peritectically from M nA l,; there is an 
invarian t point a t  649°, Mn 2, Si 1-3% a t  which MnAl,, a-(Mn-Si), 
and A1 are in  equilibrium w ith liquid. a-(Mn-Si) appears to  have 
a variable com position; it  forms a te rnary  eutectic w ith Si and A1 
a t  573°, Si 11-75, Mn 0-75%. In  alloys rich in  Mn and Si the 
prim ary crystals consist of ternary  jS-(Mn-Si) which forms a  eutectic 
complex w ith MnAl,, reacts peritectically w ith  liquid to  give MnAl, 
or a-(Mn-Si), and has two invarian t points in the boundaries of its 
prim ary field, (a) a t  660°, Mn 3-4, Si 0-5% atw hich  MnAl,, ¿¡-(Mn-Si), 
and MnAl, are in equilibrium w ith liquid, and (6) a t 658°, Mn 2-7,

Si 1-3% a t which MnAl,, /J-(Mn-Si), and a-(Mn-Si) are in  equi
librium w ith liquid. As in  the binary M n-Al alloys equilibrium is 
a tta ined  in  th e  ternary  alloys only after a  prolonged high-tem p. 
anneal. In  Al-rich alloys a long anneal-tends to  complete the 
form ation of a-(Mn-Si) from M nAl, and hence reduces the am ount 
of free Si in the alloy, an im portan t po in t in commercial alloys 
since free Si tends to  im part a  brown colour to  the anodic film. 
In  the A l-M n-Fe system MnAl,, FeAl3, and A1 form a ternary  
eutectic a t 654°, Mn 0-75, Fc 1-75%. FeAl, forms eutectics w ith 
both  MnAl, and MnAl, and can dissolve considerable Mn, whilst 
both Mn compounds will dissolve Fe. MnAl,, MnAl,, and FeAl, 
are in  equilibrium w ith liquid a t  730°, Fe 3-4, Mn 2-4%. Fe raises 
the peritectic tem p, a t  which MnAl, is formed and causes MnAl, 
to  be prim ary a t  a  lower Mn content of the alloy. On adding Fe 
to  commercial M n-Al alloys, therefore, the size and no. of the MnAl, 
crystals are increased and then  FeAl3 appears; the crystals of both 
compounds are broken up on rolling and the particles restric t grain 
growth on annealing.

I I I . E arlier work on the constitution of the A l-S i-Fe system 
has been confirmed except th a t the liquidus tem p, in  the prim ary 
FeAl3 field were found to  be slightly low owing to  undercooling.

IV. The equilibria in the range from pure A1 to  4 : 4 : 4 : 88 
Fe-Si-M n-A l alloy have been studied in  detail. No quaternary  
compounds were fo u n d ; a-(Fe-Si) and a-(Mn-Si) form a continuous 
series of solid solutions and there arc six prim ary regions due to  Al, 
FeAl3, MnAl,, MnAl,, (3-(Mn-Si), and o. Al forms binary eutectic 
surfaces w ith FeAls, MnAl,, a, /J-(Fe-Si), and Si;' FeAl3 forms 
sim ilar surfaces w ith MnAl,, MnAl,, and  /3-(Mn~Si). The various 
peritectic reactions in  the system  rarely proceed to  completion, 
envelopm ent frequently occurring and causing the persistence of 
m any m etastable constituents; undercooling and unsaturation  of 
the solid phases, often prevent a tta inm en t of equilibrium. Qua
ternary  invarian t points occur a t  (a) 731°, Mn 3-85, Si 0-35, Fe
2-35%, between liquid, MnAl,, FeAl3, /3-(Mn-Si), and M nA l,; (6) 695°, 
Mn 2-60, Si 1-35, Fe 2-35%, between liquid, FeAl3, ¡3-(Mn-Si),- 
MnAl,, and a ; (c) 648°, Mn 0-35, Si 1-75, Fe 2-00%, between liquid, 
FeAl3, MnAl,, a, and A l; (d) 575°, Mn 0-2, Si 11-7, Fe 0-6%, 
between liquid, o, jS-(Fe-Si), Al, and Si. F inal solidification of all 
the  alloys occurs a t the A l-a-Si or the Al-jS-(Fe-Si)-Si te rnary  eutectic 
according to  the composition and the rate  of diffusion of Fe in to  
th e  solid phases in the early stages of solidification. In  commercial 
Mn-Al alloys w ith incidental Fe and Si im purities a small am ount 
of Mn is taken  in to  solid solution by Al or FeAl3, the rem ainder 
occurring as MnAl, or associated w ith Fe and Si as a. The Si is 
partly  in  solution in the Al, partly  combined as a- or /J-(Fe-Si), 
and partly  as free Si. Fe occurs as FeAl3, dissolved in  MnAl,, or 
combined as a- or jS-(Fe-Si). Hot-working or annealing tends to- 
complete the peritectic reactions involving the form ation of a from 
MnAl, or FeAl3 and thus leads to  reduction in the am ount of 
free Si. A. R. P.

Constitution of the iron-rich iron-nickel-silicon alloys at 600°.
E. S. Greiner and E. R , Je ttc  (Ainer. Inst. M in . Met. Eng., 1943, Tech. 
Publ. 1573, 16 p p . ; Met. Tech., 10, No. 3).—This investigation was 
carried ou t by X -ray diffraction methods on homogenised powdered 
samples quenched from ~600°. In  a ternary  plot, the body-centred 
cubic a phase is bounded by four two-phase areas separated by 
three three-phase areas. Three of the phases correspond in  structure 
to  sim ilar phases in the binary F e-N i or Fe-S i alloys; two are new 
phases : A, a cubic structure w ith an  edge length of 6-131 a .  and e, 
a  tetragonal structure w ith a 8-308 A. and c 9-012 A. The solid 
solubility of Ni in the a phase changes from 3-5 a t.-%  in Fe-N i 
alloys to  13-6 a t.-%  in ternary  alloys containing 22-4 a t.-%  of Si.

J. C. C.
Hardness of certain primary copper solid solutions. J. H . Frye, 

jun ., and K. W. Caum (Amer. Inst. M in . Met. Eng., 1943, Tech. 
Publ. 1554, 8 p p . ; Met. Tech., 10, No. 2).—Meyer hardness analyses 
were carried out on alloys of Cu w ith > 5 %  of Ge, Ga, Zn, and As, 
the tests being made on worked and annealed vac.-m elted 
samples having a grain diam eter of 0-074 mm. For a given a t.-%  
of each solute, the Meyer hardness vals. P ,  and P a were cc the
calc, expansion of the Cu lattice. J. C. C.

Hardness and lattice stress in solid solutions. J . H . Frye, jun., 
J. W. Caum, and R. M. Treco (Amer. Inst. M in . Met. Eng., 1943, 
Tech. Publ. 1572, 7 p p . ; Met. Tech., 10, No. 3).—There is a  single, 
simple relation between the increase in hardness and the increase 
in lattice stress when Zn dissolved in Cu is replaced by  Ga, Ge, or 
As and when Cd in  Ag is replaced by In, Sn, or Sb. In  these 
relations, the overlap of the electron clouds of the ions as a  possible 
factor additional to  the lattice param eter in  determ ining hardness 
is eliminated. J. C. C.

Ageing in the solid solution of silver in aluminium. A. H. Geisler;
C. S. B arrett, and R. F. Mehl (Amer. Inst. M in . Met. Eng., 1943, 
Tech. Publ. 1557, 20 p p . ; Met. Tech., 10, No. 2).—X -R ay diffraction 
studies o f’ Al alloys containing 10, 20, and 30%  of Ag aged a t  
158— 303° indicate th a t  ageing is accompanied by pp tn . of a  tran s
form ation lattice y ' in  th in  plate-like particles which later transform  
in to  the equilibrium phase y. The m atrix  planes along which the
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platelets are formed can be determ ined from central radial streaks 
in  Laue photographs. Microscopical exam inations show th a t the 
y - y  transform ation is accompanied by a  h itherto  unobserved dis
continuous type of reaction nucleated a t  the grain boundaries and 
probably involving recrystallisation of the strained m airix. The 
mechanism of hardening is discussed; in  these alloys the  chief 
factors may be the pptn. of y  and the stresses involved in  keeping 
the equilibrium phase in th is strained condition. J. C. C.

Thermodynamical theory of restoration phenomena in the ageing of 
copper-aluminium alloys. S. T. Konobeevski (J. Inst. Metals, 1943, 
69, 397— 413).—In  the ageing of Cu-Al alloys the CuAls phase ispp td . 
in  th in  plates and, owing to  its high degree of dispersion, can exist 
in m etastable equilibrium in slightly supersaturated so lu tion ; when 
the tem p, is raised the ppt. redissolves, thus producing the "  restor
ation "  observed when naturally  aged duralum in is heated. From  
the tem p, a t  which restoration is completed the relative am ount 
of the pptd. phase m ay be calc, as a function of the  tem p, and 
to ta l alloy concn. The dimensions of the equilibrium nuclei are 
independent of the to ta l alloy concn. b u t the  no. of pptd . crystals 
depends on the in itial concn. of the solid solution since th is deter
mines the crit. m agnitude of the nucleus and hence the energy of 
form ation of the phase. If the no. of grains formed depends 
exponentially on the ir energy the m agnitude of the pptd . crystals 
and the surface energy of the boundary between the pptd . phase 
and the solid solution can be estim ated. On this theory the dimen
sions of the equilibrium crystal of CuAl, formed during room-temp. 
ageing of Cu-Al alloys are diam eter ~ 10-’ cm. and thickness 
~ 3  X 10“ 8 cm., vals. which agree closely w ith those found experi
m entally by other workers. In  the 5%  Cu-Al alloy the no. -of 
pptd . crystals is 1-3 X 10S0 per g. and in the 2% Cu alloy 0-5 X 1020 
per g. The sp. surface energy is 0-75 X 10~5 g.-cal. per g.

A. R . P.
Effects o! precipitation treatment of binary magnesium-aluminium  

alloys. F. A. Fox and E . L ardner ( / .  Inst. Metals, 1943, 69, 373—  
396).—The structures produced by pptn . of ¡3 from supersaturated 
solid solutions of A1 in Mg depend on the A1 content, the  pptn. 
tem p., and, to  a  smaller extent, the tim e. A t any tem p, the ppt. * 
first forms a t  the grain boundaries and then, a t  < 2 0 0 °, grows into 
the grains in the form of closed waves producing a pearlitic s tru c tu re ; 
in  large-grained alloys a mosaic type of pptn. appears soon after 
pearlite begins to form. In  alloys w ith > 8 % A1 crystallographic 
osm ondite forms, some tim e after the first appearance of pearlite, 
in  those areas of the grain which are free from the la tte r, which 
then  ceases to  grow. Above 200° coarse sorbitic and pearlitic 
areas form from the grain boundaries inwards, mosaic outlines 
appear soon after the sorbite, and these are followed by crystallo
graphic osmondite which rapidly coarsens to granular osmondite. 
For a given pptn . treatm en t the finest pp t. and the best mechanical 
properties of the alloy are obtained w ith the highest A1 contents.

A. R. P.
Mechanism of precipitation from solid solutions of zinc in alumin

ium, magnesium in aluminium, and of some magnesium-base alloys.
A. H . Geisler, C. S. B arrett, and R. F. Mehl {Am er. Inst. M in . Met. 
Eng., 1943, Tech. Publ. 1558, 22 p p .; Met. Tech., 10, No. 2).—In 
Zn-Al alloys, AT-ray diffraction, electrical resistivity, and hardness 
measurem ents indicate th a t age-hardening accompanies the form ation 
on the octahedral m atrix  planes of coherent platelets having a 
strained lattice of the Zn type. On over-ageing, when softening is 
observed, the particles grow bu t break away from the m atrix  
before they are thick enough to  diffract as three-dimensional 
gratings. In  Mg-Al alloys, coherent platelets first form on {100} 
m atrix  planes and grow to a  well-defined W idm anstatten  figure, 
subsequent pptn . occurring on {120} A1 planes. Age-hardening 
occurs during the entire decomp. In  Pb-M g and Sri-Mg alloys, the 
platelets do no t grow very large and hardening is negligible. The 
results lend support to  a modified theory of age-hardening; crit. 
dispersion is no t sufficient in itself to  explain hardening, bu t it  is 
necessary th a t  the m atrix  and the pp t. should be closely related in 
orientation. H ardening is oc the size to  which these coherent 
particles m ay grow before breaking away from the m atrix.

J . C. C.
Electrical properties of copper-manganese-aluminium alloys.

M. Cook and W. O. Alexander (Trans. Faraday Soc., 1943, 39, 
260— 265).—The sp. resistance and temp, coeff. of resistance have 
been measured for 4 binary and 4 ternary  alloys containing Cu 
88-0— 95-5%, Mn 5— 10%, A1 1—5-5%, in the form of wire, hard 
draw n and annealed a t  600°, over the range 0—350°. The tensile 
strength, elongation, and  coeff. of therm al expansion were also 
determined. Alloys w ith < 2 %  of A1 do not scale a t  tem p. <600°.

F . L. U.
Magnetic behaviour of superconducting tin-zinc alloys. B G.

Lazarev and I. E. N achutin ( / .  Physics, U :S.S.Ii., 1942, 6, 116— 
119).—Sn-Zn alloys containing 90%, 34%, and 10% of Sn and 
pure Sn were used. The crit. magnetic field is the same function 
of the temp, (betwe'cn 2-64° and 3-72° k.) for all of these. In  
weak fields the magnetic behaviour of all the samples was identical, 
b u t in stronger fields the hysteresis increased w ith the proportion 
of Zn in the alloy. I t  is suggested th a t magnetic screening of the

Zn by superconducting grains of Sn and the form ation of closed 
superconducting circuits are possible explanations of the observed 
effects. H. J. W.

Solubility of salts in aqueous carbamide solutions. K. J . Pedersen {5 
Nordiske Kemikermode, 1939, 189— 191).—The solubilities of 15 org. 
and inorg. salts in 0-25— 1-0m. aq. CO(NH2)2 a t 18° have been 
determ ined (cf. A., 1939, I, 195). N a2C ,0 4 had a  smaller solubility
than  in H ,0 , bu t all the others showed increases, a — (s — sa)/cs
being alm ost independent of c. Vals. for a were in  rough agree
m ent w ith the theory th a t the increased solubilities are due partly  
to  increased I  and partly  to increased e. M. H. M. A.

Solubility of potassium iodide in potassium hydroxide solutions at
20. H. D. Kirschman and R. Pomeroy (J. Amer. Chem. Soc., 1943, 
65, 1695— 1696).—Solubility and p of K I in 0— 14-35n-KOH (1% 
K 2C 03) a t  20° have been determined. The curves show no dis
continuities. W. R. A.

Electrical conductivities of salts and solubilities of barium sulphate 
. in water-ethyl alcohol solutions.—See A., 1944,1, 18.

Solubility and dissociation of cryolite in aqueous [salt] solutions. 
H . Buchwald (5 Nordiske Kemikermode, 1939, 259—260).—The 
solubility of N a2A lF, (I) in  H 20  (0—95°) and dil. HC1, H F, NaCl, 
and N aF  solutions (25°) has been determ ined. The solubility 
decreases w ith increasing [N a‘], [F '], and pH , b u t is unaffected by 
change in [Cl']. The pH  of sa turated  (I) solution in dil. HC1 is >  
theoretical and agrees w ith the complete dissociation : (I) ->  3Na -(- 
A 1F/ +  2F ' (H- +  F '-> H F ) ,  As R 8 (.= [Na-]3 ,[A1F4'] .[F ']2) is 
nearly const. (—2-7 X 10-15) in all the  above solutions i t  is concluded 
th a t this dissociation of (I) always occurs. M, H. M. A.

Solubilities of high mol. wt. symmetrical normal aliphatic ketones.
F. M. Garland, C. W. Hoerr, W. O. Pool, and A. W. R alston ( / .  Org. 
Chem., 1943, 8 , 344— 357).— Solubilities of COR2 {R =  «-C ,H la, 
-C .;H 23, -C 13H 37, -C 15H j„  and -C 1 VH 36) in C ,H 3, eye/ohexane, CC14, 
EtOAc, BuOAc, COMe2, COMeEt, MeOH, 95% EtO H , PrfO H , 
Bu“OH, EtNO„, and MeCN at, usually, - 1 0 ----- 80°, are recorded.

R. S. C.
Photoactivation of crystals. G. Cohn (5 Nordiske Kemikermode, 

1939, 192).—The adsorptive power of ZnS and CdS (I) phosphors 
for dyes is increased by illum ination, b u t of (I) for phenolphthalein 
is decreased by illum ination w ith light unabsorbed by (I). (Cf. A., 
1939, I, 561.) '  • M. H. M. A.

Adsorption of vapours on carbonised coal.— See B., 1943, I, 477.
Surface tension of white phosphorus. E . H utchinson (Trans. 

Faraday Soc., 1943, 39, 229— 234).—The surface tension of w hite P 
has been measured by  the max. bubble pressure method w ith C 0 2 
over the range 50-0— 68-7°. The respective vals. of y  a t these 
tem p, are 69-70 and 64-95±0-3 dynes per cm. The val. of the at. 
parachor of P  in compounds is interm ediate between those calc, 
from these results for ring structures P 4 and P 6. The Eotvos 
const, is 1-38. A method for measuring interfacial tensions modelled 
on Sugden’s max. bubble pressure method is described, and m easure
ments are recorded for the tension of molten P  against H 20 , C3I I 3, 
cyc/ohexane, m-C3H 14, E tO H , and COMe2. F . L. U.

Surface energy and heat of vaporisation. H. Dunken, H . K lapp- 
roth, and K. L. W olf (Kolloid-Z„ 1940, 91, 232— 243).— Stefan's 
relation between the mol. in ternal hea t of vaporisation L\ and the 
to ta l mol. surface energy W„ viz., L |/ 1F, =  <j> =  2 , does no t hold in 
general b u t depends on the co-ordination no. of the substance in 
the bulk (z) and in the surface (x). In  general <f> =  z/(z — x). Vals. 
of <f> are calc, for various lattice structures. For liquids <j> (varies 
between 2-2  and 8 -3 ) depends also on the difference in association 
in  the vapour and liquid phases and for non-polar liquids has a  val.
2-5—3-5. This indicates spherical sym m etry in th e  mol. packing. 
Allowing for association in  the liquid phase a sim ilar val. of if> is 
obtained for various alcohols. A knowledge of can be used to  
assess the degree or heat of association of a liquid. J- H. B a .

Capillary systems. XIX. Capillary back pressure, capillary 
diameter, and the passage of a phase boundary through a single 
capillary and capillary systems. (Theoretical). E. Manegold, K. 
Solf, and E. A lbrecht (Kolloid.-Z., 1940, 91, 243— 275).— Formulae 
are derived for th e  tim es and pressures of exit, entrance, and bubble 
form ation when a  phase boundary passes through a  capillary 
system. Calculations of these quantities are made for certain 
systems. Knoll's results (A., 1940, I, 273) are analysed in the light 
of the theory. J. H . B a .

Surface diffusion. H. W ergeland (5 Nordiske Kemikermode, 
1939, 253).—The probability, S, th a t an  adsorbed mol. will m igrate 
to  an  ad jacent activated  point of the adsorband in tim e t is given, 
w ith certain  simplifying assumptions, by : S cc {1 — ^[S/V (^)]}* 
where #  =  Gaussian integral of error, Q =  activation  energy, and 
c =  (mean ?) variation. M. H. M. A.

Influence of surface films of oil on evaporation of water. R. W.
Powell (Trans. Faraday Soc., 1943, 29, 311 318). The rate  of
vaporisation of H 20  through surface films of oil depends on the 
diffusion coeffs. and D0 of H 20  in  oil and in air, and on the
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effective thickness of the oil and a ir layers in  which diffusion occurs. 
The thickness of the a ir diffusion layer has been measured for 
various air speeds. D0, measured for three different oils, increases 
w ith the thickness, of. the oil layer, and for th in  films is ~ 3  X 10~5 
cm .2 per sec. In  agreem ent w ith previous workers i t  is concluded 
th a t unimol. oil films are ineffective', and th a t the relative reduction 
of evaporation increases w ith the speed of the air current when 
multimol. films are used. F . L. U.

Optical theory of chromatic emulsions and of the Christiansen 
experiment. G. N. R am achandran (Proc. Indian Acad. Sci., 1943, 
18, A, 07— 79).—The observations of Sethi (Proc. Indian Assoc. 
Cult. Sci., 1921, 6 , 124) and Sogani (A., 1926, 336) can be explained 
by  a  theory  based on diffraction of light by a  sphere immersed in  a 
medium of nearly the sam e refractive index. Expressions are 
derived for in tensity  and spectral 'character of transm itted  and 
diffracted light. L. J. J.

Electrical conductivity of colloids. T. R. Bolam and A. K. M.
Trivedi (Trans. Faraday Soc., 1943, 39, 247— 253).—The sp. con
ductiv ity  of Oden S sols- decreases on d ilution more rapidly than  
does the concn. Membrane equilibrium and conductivity  da ta  
indicate th a t th is is due to  interionic action between the adsorbed 
polythionate ions and their counter-ions, leading to an apparen t 
increase in A of the bound polythionate w ith increase in sol concn. 
This behaviour supports H artley ’s theory (cf. A., 1939, I, 469) of 
the conductivity of electrolytes of unsym m etrical valency-type.

F . L. U.
Development and present position of the theory of filtration of 

suspensions. A. Brieghel-Miiller (Kolloid-Z., 1940, 92, 285— 299).— 
A crit. review of the literature. A bibliography is appended.

F. L. U.
Silver sol. H. R. K ruy t and H . L. van  Nouhuys (Kolloid-Z., 

1940, 92, 325— 342).— Stable Ag sols are prepared by electrical 
dispersion in I-I20 , dil. NaOH, or sa tu rated  aq. AgOH, those made 
in  presence of NaOH (~10~3n.) being the most highly disperse and 
the m ost stable. In  all these sols the stabilising ion is AgO'. Dis
persion in an atm . of 0 2-free H a or N 2 does no t affect the result. 
T he sols are coagulated by  C 02 owing to  the conversion of AgOH 
in to  Ag2COj and the consequent destruction of th e  source of AgO'. 
E lectrolytes th a t do no t form insol. Ag compounds behave normally, 
w hilst those th a t  do form such compounds bring about changes 
which vary  w ith th e  relative am ounts of Ag and electrolyte. K1 
reacts w ith the AgOH (or AgO') to  give A gl and, if present in 
excess, A gl2'. Hence w ith a deficit of K I the stabilising AgO' is 
removed and coagulation ensues, w hilst w ith excess of K I a second 
stabilising ion A gl2'  is formed and eventually the whole of the Ag 
is converted in to  a sol of Agl stabilised by  A gl2'. These changes 
occur only in th e  presence of 0 2, which oxidises the  exposed surface 
of the Ag and thus enables the above reaction to  proceed to  com
pletion. N a2S20 3 also reacts w ith AgO' to  give a  complex Ag ion 
capable of stabilising the sol. Sols stabilised w ith  N a2S20 2, also 
those th a t have been long in  contact w ith glass and are then 
stabilised by a  silicate ion, are no longer coagulated by C 0 2.

F. L. U.
Burton’s rule for positive hydrosols. I. General and preparative.

H. Kauffmann (Kolloid-Z., 1940, 92, 343— 354).—An improved 
arrangem ent is described for th e  electrical dispersion of Fe, Al, and 
Cu (as oxides) in H sO, consisting essentially in  attach ing  one elec
trode to  th e  arm ature of an  a.c. electrom agnet operating on a 
50-cycle supply. The relative m ovem ent of the electrodes thus 
produced effectively prevents their welding together and trebles 
th e  max. concn. of colloidal m aterial atta inab le  (e.g., T24 g. Cu 
per 1. instead of 0-4 g.). Sols of CuO, A120 2, and Fe20 3 have been 
prepared in th is manner, the last two also by  hydrolysis of the 
chlorides, and purified by dialysis for the experim ental study of the 
applicability of B urton 's rule, w ith regard to  which the available 
d a ta  are inconclusive. F . L. U.

Effect of strong electrolytes on the viscosity of quartz sus
pensions. A. von Buzagh and E . E renyi (Kolloid-Z., 1940, 91, 
279—287).—7j„i for pure quartz  suspensions is given by tj„i =  
1  +  AjC -)- A2c2; is alm ost independent of particle radius (r) bu t 
As decreases w ith increasing r. In  0TM-BaCl2 ijrel =  1 4- Ac b u t A 
is >  the val. required by the E instein relation, and decreases 
w ith increasing r. The effect is due to  dehydration  and charge 
neutralisation by BaCl2, thus increasing the particle cohesion. I t  
is found th a t A varies w ith r in th e  same way as the cohesion 
determ ined in other ways. O ther salts also increase ijrei and their 
relative effects follow the valency and lyotropic series rules. A1C13 
and T h (N 0 3)4 show a max. in  the curves, and for acids these 
curves are steeper than  for neutral salts. NaOH has little  effect 
on ijrci. The univalent ions (but no t the bivalent) agree w ith the 
theory  of Ostwald connecting -i)rei and activ ity . J. H. Ba.

Ionic exchange on colloidal sulphur. II. Ionic exchange on 
lyophobic colloidal systems. E. O. K . V erstraete (Kolloid-Z., 1943, 
103, 25— 42).—Displacement of H ' ions on S sols by  other cations was 
measured by determ ining the acid-equiv. of the sol and o f 'th e  
ultra-filtrate before and after addition  of electrolyte. The ex ten t

of exchange by different ions is in  the order B a >  Sr >  Ca >  K >  
N a > L i > M g .  W ith cations of valency > 2  coagulation of the 
sol is so rapid  th a t  complete exchange does no t occur, and o ther 
d isturbing factors operate. The radius, polarisability, and degree 
of hydration  of ions are  considered to  be the factors determ ining 
ex ten t of displacem ent. The antagonism  between H ’ or N a‘ and 
o ther cations is studied. I t  can be p artly  b u t no t wholly accounted 
for if ionic concns. are replaced by activities. R. H . F.

Sedimentation volume and anomalous flow in lyophobic suspensions.
W . Gallay and I. E . Puddington (Canad. J . Rés., 1943, 21, B, 171— 
178).—The sedim entation vol. (v) of dried starch, MgO, F e20 3, and 
ta lc  in d ry  org. solvents is alm ost independent of the solvent, b u t 
w ith  addition of H 20  v increases. In  the case of talc and Fe20 3 
addition of large am ounts of H 20  to  non-polar solvents brings 
about a  reduction in  a to  a val. approaching th a t in  pure H 20 . 
The increase in  v is relatively large for anisodimensional particles 
like ta lc  and small for spherical particles like starch. The increase 
in  v is related to  the degree of flocculation in  the system, leading to 
a rigid branched-chain scaffolding type of structure. C. R. H.

Hydration of starch below the gélatinisation temperature. W.
Gallay and I. E . Puddington (Canad. J .  Res., 1943, 21, B, 179— 
185).—The sedim entation vol. (v) of aq. starch suspensions below 
the gélatinisation tem p, and the ease of redispersion of the sediment 
increase w ith tem p. A t the lowest tem p, investigated (3°) the 
suspensions show considerable dilatancy ; a t  50° some flocculation 
occurs. Between these tem p, hydration  increases continuously w ith 
tem p. Starch dried a t  45° in  a  vac. shows no dilatancy when 
dispersed w ith H 20 , indicating th a t drying has affected its hydration 
capacity. D rying increases v and lowers the gélatinisation tem p. ; 
normal v, d ilatancy, and gélatinisation tem p, are restored if the 
dried starch  is allowed to regain its  moisture. The heat of w etting 
of dried starch is considerable and m ay result in  local gélatinisation 
a t  the surface of the granules, leading to  sticking and increased v.

C. R . H.
Swelling and solubility of macromolecular materials. J. N.

Bronsted (5 Nordiske Kemikertnede, 1939, 188).—The swelling of 
macromol. m aterials in  contac t w ith liquids is to  be considered as 
dissolution where the potential energy is kinetic energy of the 
solute mois. Consequences are discussed. M. H . M. A.

Structural mechanics of visco-elastic continua. VH. Viscosity 
and chemical constitution of macromolecular systems. H. Um-
s ta ttc r  (Kolloid-Z., 1943, 103, 7— 18).—Theoretical. A ij-concn. 
function incorporating Staudinger’s relation is derived therm o
dynamically, and the lim its of its valid ity  are examined. Macromols. 
are non-rigid and can therefore absorb p a rt of th e  energy of solvent 
mois, on collision. Such inelastic collisions result in  the formation 
of a  sheath of solvent mois, around the solute mol. ; solvation is 
th u s accounted for w ithout assum ption of an y  special forces. D eter
m ination of particle size is possible from the flow curve and i)-tem p. 
function. Large mois, m ay rup tu re  if the mol. cohesion between 
neighbouring chains is >  the chain strength. There is thus an 
upper lim it to  mol. size above which mois, are mechanically unstable.

R. H. F.
Constitution of soap solutions. P. Ekwall (5 Nordiske Kemiker- 

mode, 1939, 254).— A discussion of the  properties of dil. soap solu
tions between the ‘‘ c rit.”  and “ lim itin g ” concns. A t concns. <  
the la tte r  soap behaves as a normal uni-univalent electrolyte.

M. H. M. A.
Measurements on the dialysis of aqueous soap solutions. O. Lamm 

(Kolloid-Z., 1940, 91, 275— 279).—The rates of dialysis of KOAc 
and N a laurate (I) are compared when dialysis occurs in to  a  small 
vol. of H sO to p revent hydrolysis. The ra te  for KOAc can be 
accounted for theoretically and  th a t  for (I) follows the same 
equation un til the  concn. in  the small vol. is LO-0 2 2 , a fter which 
th e  ra te  is <  the theoretical. This is n o t due to  loss of per
m eability of the mem brane or to  mem brane hydrolysis, b u t . prob
ably arises from micelle form ation. The decrease in ra te  occurs 
a t  about the same concn. as a  decrease in  the free diffusion of (I).

J. H. B a .
Relations between electrical conductivity and degree of dispersion of 

lyophilic colloids. HI. Conductivity of sodium and potassium 
palmitate and stearate solutions in presence of m - and p-cresol.
E. Angelescu and A. W oinarosky (Kolloid-Z., 1940, 92, 355— 361).— 
The conductivity of N a and K palm itâtes and stearates has been 
determ ined over the range 20—60° in  0 - 1  and 0 -2 n . solution in the 
presence of varying am ounts of m- and p-cresol. The influence of 
the length of the hydrocarbon chain, of the soap cation, and of the 
concn. of the cresol is the same as for o-cresol (cf. A., 1943, I, 305). 
A comparison of the influence of the cresols on t¡ (large effect) and 
on conductivity  (small effect) indicates th a t the particles giving 
rise to  increased 17 are no t identical w ith those responsible for 
conduction. F. L. U.

Kinetic theory of rubber. F. C. Auluck and D. S. K othari ( / .  
Chem. Physics., 1943, 11, 387— 392).—M athematical. Young's 
modulus for ideal rubber has been calc, by a  statistical method, 
defining the m acro-state of a  chain-mol. by its length and no t by 
the distance between the ends. W. R. A.



15 A I—vi, KINETIC THEORY. THERMODYNAMICS. 16

Elasticity o! a network o! long-chain molecules, n .  L. R. G.
Treloar (Trans. Faraday Soc., 1943, 39, 241—246; cf. A., 1943, I, 
90).—W all's trea tm en t of the elasticity of a  mol. network is extended 
to  the general homogeneous type of deform ation of rubber. An 
equation is derived for the work of deform ation in  term s of the 
three principal strains, from which some general stress-strain  
relations, involving only one physical const, of the material, are 
deduced. The formula; are applied to  some simple cases.

F. L. U.
Fast and slow extension o! plastic materials. R. N. H award 

(Trans. Faraday Soc., 1943, 39, 267—280).—The work absorbed by 
a  m aterial under im pact is considered to  be governed either by the 
ra te  a t  which deform ation can occur or by the am ount of deform
ation possible. Results of experim ents on the extension, a t  different 
rates, of celluloid, cellulose acetate, and poly-Me m ethacrylate are 
discussed, and i t  is concluded th a t  the concept of " id e a l to ta l 
w ork," viz., the  sum of the Hookean and non-ideal elastic work, 
each tak ing  place a t  th e  max. in itial stress, can be used in  con
junction  w ith th a t of the crit. im pact velocity to  bring fast and 
slow deformations of plastic m aterial into a  single picture. E xperi
m ents on the extension and breaking of cellulose acetate a t  different 
tem p, indicate th a t adiabatic tem p, changes during extension will 
no t be large enough to  a lter th e  character of the deformation.

F. L. U.
Gel formation in vinyl-divinyl copolymers. W. H. Stockm ayer 

and H. Jacobson (J. Chem. Physics, 1943, 11, 393).—The gel-point 
in  th e  copolymerisation of vinyl and divinyl reactants perm its th e  
determ ination of th e  w t. average no. of reacted double bonds in  a 
stable polym er chain. W . R. A.

Rheometry of organic glasses. I. W. Scheele, M. Alfeis, and L. 
Lahaye (Kolloid-Z., 1943, 103, 1— 7).—Org. glasses are classified 
according to  the type of flow curve obtained on subjecting them  to 
deforming stresses. F o r pure flow the m aterial is characterised by 
its  t] ; -for quasi-flow -q varies w ith applied stress. M easurements 
are m ade of velocity of flow of 4 polyvinyl acetates of varying 
degrees of polym erisation a t  tem p, from 35° to  l l 0 ° using H oppler’s 
consistometer. For evaluation of th e  flow curves the concept of 
work of deform ation is developed and shown to be a  useful criterion 
of the material. I ts  log bears a  linear relation to  th e  reciprocal of 
the  abs. tem p, for the m aterials and tem p, range examined.

R. H . F.
Structures of cellulose fibres. H. Ruska (Kolloid-Z., 1940, 92, 

276— 285).— Electron-micrographs of transverse sections of cotton 
hairs and artificial cellulose fibres show a com pact outer wall 
enclosing a  m atrix  perm eated by hollow spaces. F. L. U:

Biocolloids as high-molecular electrolytes. 1H. (a) Sphingo
myelin. (b) Position of rubidium and cæsium in the series of active 
alkali cations. H. G. Bungenberg de Jong, L. Teunissen-van Zijp, 
and P. H. Teunissen (Kolloid-Z., 1940, 91, 311— 315).— A pure speci
men of sphingomyelin has been prepared, the charge reversal concn. 
for_U 02",_Ce"", L a " ,  Co(NH3) , " \  P b", Ca", Mg", Sr” , B a", L i-, 
N a \ and K ' obtained, and the reciprocal hexol no. determ ined. The 
vais, agree w ith those of other phosphate colloids (A., 1938, I, 
457). In general the charge reversal concn. is lower (except for 
N a ' and K ') for specimens w ith higher reciprocal hexol no., i.e., 
higher purity . The charge reversal concns. of R b  and Cs for Na 
agar, N a pectinate, ovolecithin, and soya-bean phosphatide are 
determ ined and placed in the alkali cation series previously obtained. 
They agree w ith the proposed theory concerning the polarisability 
of the ionogenic group and th a t  of H 20 . J. H. Ba.

Electrophoretic behaviour of hydrocarbons and the influence of 
temperature thereon. H. W. Douglas (Trans. Faraday Soc., 1943, 
39, 305— 311).—Mobilities of particles of dodecane (I), paraffin 
wax (II), and Aa-octadeCene (III) in aq. dispersions 0-OIn. in N a’ 
have been measured a t pH  2— 12. The {-pH  curves for (I) and
(II) are nearly coincident, w hilst th a t  for (III) rises more steeply. 
Mobilities increase w ith rise of tem p, a t  a given pH , b u t the 
{-potential is substantially  unaffected over the range 25—40°. The 
heat of adsorption of O H ' is calc, to  be /—800 g.-cal. per g.-ion of 
O H ' adsorbed. F. L. U.

VI-— KINETIC THEORY. THERMODYNAMICS.
Reactions in the system cellulose-hydrogen chloride-water. m. 

Reversion of glucose and degradation of cellulose by concentrated 
hydrochloric acid. H. Frahm  (Ber., 1941, 74, [B], 622— 635; cf.
B., 1943, II,- 314).—The condensation of glucose (I) dissolved in 
40-S% aq. HC1 is a  strictly  reversible reaction conforming w ith the 
law of mass action. Equilibrium  consts. determ ined for a  series of 
.concns. of (I) indicate th a t the main reactions are 2(1) ^  biose +  
HjO, (I) +  biose triglucosan -f  2H.O, and 2 biose ^  tetraglucosan 
+  2H 20 . The anhydrides are non-reducing. V ariations of the 
equilibria w ith tem p, are slight, and lead to  a  val. ~ 2  kg.-cal. per 
mol. for the heat of reaction. The % of reversion products in  the 
equilibrium m ixture increases w ith th e  initial concn. of (I), bu t the 
highest yield of biose relative to  anhydrides is obtained w ith a  low

initial concn. In  the action of 40-8% aq. HC1 on cellulose, complete 
hydrolysis to  (I) occurs, and the reversion equilibrium is reached in 
25 hr. a t  20°. F. L. U.

Dissociation of hexa-arylethanes. Equilibria involving “ mixed 
ethanes.” C. M. Himel and M. B. Mueller (J. Amer. Chem. Soc., 
1943, 65, 1654— 1655).— K 12 for E 12^  R 2 +  R 2, where R 1( R 2 are 
different triarylm ethyls and E 12 is the corresponding hexa-arylethane, 
have been calc, from the data  of Marvel and Himel (A., 1943, II , 
27). Mixed ethanes have AG of dissociation >  th a t of the paren t 
compounds, since AT12 <  K x {E31 2Rj) and K t (E 22 ^  2R2). l i 12 
m ay depend no t only on K , and K„ bu t also on th e  polarisation of 
the ethane linking, steric hindrance, or the effect of sym m etry on 
AS of dissociation. W. R. A.

Additive compounds of sulphur dioxide. N. F . Albertson and W. C. 
Fem elius (J. Amer. Chem. Soc., 1943, 65, 1687— 1690).—The binary 
systems S 0 2 and dioxan, PhOMe, E t2S, COMc2, NHPhM e, (CH2)20  
are discussed. New compounds (1: 1)  between S 0 2 and  dioxan, 
(CH2)20 , PhOMe, and E t2S and a (1 : 2) S 0 2-d ioxan  compound are 
reported. W. R. A.

Behaviour of trimethylamine, trimethylammino-sulphur tri
oxide, and trimethylamine oxide towards sulphur dioxide. A. B.
Burg (J. Amer. Chem. Soc., 1943, 65, 1629— 1635).— NMc, w ith S 0 2 
gives NMe2,S 0 2 for the dissociation of which AG° is 28-95 — 0-07404 T 
kg.-cal. Extensive solvation occurs in liquid S 0 2 bu t no definite 
secondary additive compounds, no ionisation, and no association 
were observed. Anhyd. NMc30  absorbs S 0 2 a t  —80° and yields 
NMe30 ,2 S 0 2 which readily loses S 0 2 to  give the very stable 
NMe30 ,S 0 2. This compound appears to be dim eric in  solution in  
S 0 2. The type of linking is discussed from the electronic point 
of view. W. R. A.

Constitution of ammoniacal solutions of mercuric salts. J.
B jerrum  (5 Nordiske Kemikermode, 1939, 195— 196).—Acid and 
alkaline Hg(NO 3)2-0-5—2-0n-NH3NO3 solutions contain only am- 
mino- and no hydroxo-complexes. Vais, for log I<n (K n =  
[H g(N H 3)n"]/H g(N H 3)n_ 1 "][N H 3]) a t  room tem p, are : n =  1, - 8 -8 ; 
2, ~8-7; 3, 0-83; 4, 0-95. M. H. M. A.

Refractometric investigations on three systems of aluminium 
nitrate and sodium acetate, tartrate, and citrate. G. Spacu and 
E . Popper (Kolloid-Z., 1943, 103, 19— 24).— Refractive indices («) 
of aq. solutions of A1(N03) 3 and NaOAc, N a ta r tra te  and citra te  
and of binary m ixtures of these are recorded. For m ixtures th e  
deviation between n  observed and n calc, from the vals. for the 
components exhibits a max. a t  a  certain concn. ra tio  in each case. 
This is a ttribu ted  to  complex formation, the compositions of the max. 
corresponding to  the following complexes : [Al3(OAc)6(OH)2]OAc, 
[Al2(C1H 1Oi)3(OH)2)N a2, and [Al2(CeH 50 , ) 3]N a3 or 
[Al2(C<H 50 ,) 3(0H )2]N aIl. The failure of O H ' ions to  pp t. A1 in 
presence of acetates, ta rtra tes, and citrates is accounted for by th e  
form ation of these complexes* R- H. F.

Solubility and dissociation of cryolite in aqueous solutions.—See 
A., 1944, I , 12.

Rates and equilibria in the ionisation of C-H bonds. R. P. Bell 
(Trans. Faraday Soc., 1943, 39, 253—259).— D ata for the rates of 
ionisation of 1 2  carbonyl compounds in presence of bases and for 
the dependence of the ra te  on basic strength  are used to  deduce 
approx. vals. of the acid dissociation const. A’a . This ranges from
10- 8 for CH2Ac-C02H to  lO*20 for COMe2. l i K calc, for COPhMe is 
10_ls, and for CH2Ac2 is 10-*, both in agreem ent w ith other experi
m ental d a ta ; the val., 1-5 X 10~6, usually quoted for CH„Ac2 is 
incorrect. Reasons are given for considering th e  activ ity  of un 
associated H aO in  w ater a t  25° to  be ~0-13m., and if th is  val. is 
used to  estim ate the basic strength of O H ' the rates of ionisation 
of ketones in  presence of O H ' show approx. agreem ent w ith other 
kinetic and equilibrium data , though there are some unexplained 
discrepancies. In  the  reaction R H  +  B ' ^  B H  +  R ' (RH =  carb
onyl compound, B ' =  base) the effect of substituents in either 
re a tta n t is to  sh ift the potential energy curves along the energy 
axis w ithout seriously changing their shape. F. L. U.

Basic strength of organic oxides of the elements of the nitrogen and 
sulphur groups. P. Nylen (5 Nordiske Kemikermode, 1939, 227— 
229).—p K i has been determ ined a t 20° for R 2R'XO  and R 2ZO 
(R =  Me, E t ;  R ' =  Me, E t, Ph, o- and p-C .H jM e; X  =  N, P, As, 
Sb; Z =  S, Se, Te). (Cf. A., 1942, I, 266.) M. H. M. A.

Simple approximate relation between successive dissociation 
constants of symmetrical inorganic oxygen acids. T. L. Hill ( / .
Amer. Chem. Soc., 1943, 65, 1564— 1566).—An equation is derived,
w ith which, provided th a t  two K  are known, further K  of sym 
m etrical inorg. O acids m ay be calc. The equation has been tested 
for neutral and charged oxyacids of P, As, S, Se, Te, and I. The 
equation is no t restricted as to  solvent. W. R. A.

Eflect of sodium chloride on the ionisation of boric acid at various 
temperatures. B. B. Owen and E. J . King (J. Amer. Chem. Soc.,
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1943, 65, 1612— 1620).-—A m ethod of determ ining the ionisation of 
a  w eak acid in salt solutions by means of cells containing buffered 
solutions w ithout liquid junctions is described, which by changing 
th e  standard  s ta te  to  conform w ith each salt concn. is equiv. 
to  the method of determ ining K  in pure H 20 . E°’ of the new
standard  states are given over a wide range of salt concn. and tem p. 
K ’ of HBOj, a t seven concns. of NaCl between 0-02 and 3-0m. and a t 
5° intervals between 5° and 55°, have been- determ ined. Calc, 
vals. for [yn-yEO^/rEBOjlj/, AH0*, AC0*, and AS0* a t  various temp, 
are given. W. R. A.

Acidic dissociation constants of phenoxyacetic acid and its deriv
atives. N. V. Hayes and G. E . K. Branch ( / .  Amer. Chem. Soc., 
1943, 65, 1655— 1564).—Vals. of K  a t  25° for aq. 0Ph-C H 2-C02H 
(I) and 26 of its  derivatives have been determined, and compared 
w ith those of BzOH and its  derivatives. Excepting bromo- and iodo- 
phenoxyacetic acids, which are anomalously weak, K  of »¡-deriv
atives can be calc, from those of the corresponding benzoic acids 
by H am m ett’s equations (cf. A., 1937, I, 142), whereas w ith 
^-derivatives, in  which the substituen t resonates strongly w ith the 
nucleus, calc. vals. are <  the experim ental vals. In  o-derivatives 
th e  calc. vals. are >  the experim ental. An explanation, based on 
th e  differences between resonance in  derivatives of (I) and BzOH, 
is advanced. W . R. A.

Constants in the Debye-Hiickel equation for activity coefficients.
G. G. Manov, R . G. Bates, W. J . H am er, and S. F. Acree ( / .  Amer. 
Chem. Soc., 1943, 65, 1765— 1767).—The fundam ental consts. given 
by  Birge (Rev. Mod. Physics, 1941, 13, 233) and Wensel (A., 1939, 
I, 420) have been used to  calc, the vals. of the consts. A  and B  (for 
un it vol. of solution and for un it wt. of solvent) of the D ebye- 
Hiickel equation for ac tiv ity  coeffs., and of 2-30259RT/F  a t  temp, 
from 0° to  100°. Contributions of <r of the medium and of resonance 
between ions to  the higher term s of the D ebye-Hiickel equations 
are discussed. . W. R. A.

Theory of new phase formation : cavitation. J . B. Zeldovitsch 
(Acta Pliysicochim. U .R .S .S ., 1943, 18, 1— 22).— The probability  of 
form ation of a  bubble in a liquid is treated  as a  particu lar case of 
the form ation of a new phase. An equation of the Fourier-F ick  
type is obtained for the relationship between th e  ra te  of the  direct 
and reverse processes of nucleus form ation. In  the case of cavit
ation, w ith a fluid of low v.p. under the action of a  high negative 
pressure, the rate of form ation of nuclei is determ ined by the rj of 
the fluid. The dependence of the probability  of cavitation  on the 
duration  of application of the  negative pressure, and on the vol. 
of the region subm itted  to th a t  pressure, is investigated.

A. J. M.
Range of existence of liquid crystals in the system potassium [salt 

of] methyl-orange-water. F. B ranner (5 Nordiske Kemikermode, 
1939, 207—209).—The system  Me-orange K  salt (I )-H 20  has been- 
studied a t  atm . pressure a t  room tem p, to  > 80°. (I),2H 20  (rhombic)
(stable a t  room tem p, in  presence of sa tu ra ted  solution) is con
verted, in  presence of H 20 , a t  36° in to  a  two-phase mesomeric 
system , whence a bu ttery  form of (I) (probably + I H 20 ) can be 
separated  by filtration. The b u tte ry  form decomposes a t  80° into 
anhyd. (I) -+• sa tu rated  solution. The clearing curve of the meso
meric system has been studied from 36° to  80° (0-Im. clears a t  55°); 
hysteresis is exhibited. M. H. M. A.

Nature of the difference in the constitution diagram of higher fatty 
acids and triglycerides. G. B. R avitsch and V. A. Voinova (Compt. 
rend. Acad. Set. U R .S .S ., 1942, 37, 59— 62).—The constitution 
diagram s of stearic and palm itic acids and  of the  corresponding 
triglyceride system tristearin -tripa lm itin  are compared and explan
ations of differences are discussed. ' N. M. B.

Equilibrium between silver bromide-chloride mixed crystals and 
bromide-chloride ions in solution. H. Flood (5 Nordiske Kem i- 
kermade, 1939, 191— 192).—The results of E astm an  and Milner (A., 
1934, 31) have been confirmed over the whole range of AgCl-AgBr 
solid solutions, w hich are thus regular solutions. AH oc N ^ c i N ^ , ,  
explaining the variation of K  w ith  composition of the solid phase.

M. H. M. A.
Heats of formation of MgO, MgCI2, MgCl2,H20 , MgCl2,2H20 , 

MgCl2,4H20 , and MgCl2,6H20 . C. H . Shom ate and E . H . Huffman 
(J. Amer. Chem. Soc., 1943, 65, 1625— 1629).— By measuring the 
heats of dissolution of these substances and Mg m etal in  T0n-HC1 
the following vals. for heats of form ation (AH29glJ6) have been 
ob ta ined : MgO -143,840, MgCl2 -153 ,220 , MgCl2,H 20  -230 ,970 , 
MgCl2,2H20  -3 0 5 ,8 1 0 ,MgCl2,4H20  -453 ,820 , MgCl2,6H20  -597 ,240  
g.-cal. per mol. \V. R. A.

VII.— ELECTROCHEMISTRY.

nductivity of sodium deuteroxide in heavy water.
Nordiske Kemikermode, 1939, 188— 189).-—D eterm in

en carried ou t a t 18° and 25°. M. H . M. A.

Electrical conductivities of salts and solubilities of barium sulphate 
in water-ethyl alcohol solutions. B. Norberg and C. J . Clemedson 
(Arkiv Kcrni, M in ., Geol., 1943, 16, A, No. 4, 9 pp.).—Vals. of A  a t  
25° have been determ ined for solutions of K I, KC1, K 2S 0 4, and 
BaCl2 in  10 and 20 w t.-%  aq. E tO H , and of K I, KC1, LiCl, L i2S 0 4, 
and BaCl2 in  30 and 40 w t.-%  E tO H . Vals. of A 0 and the ionic 
mobilities are calc, and discussed w ith reference to  W alden’s rule 
and the Onsager theory'. Vals. of the solubility' of B aS 04, 
deduced from A  measurements, range from 3-270 x  10~5 (H20 ) to 
4-771 X 10-7 g.-equiv. per 1. (40 w t.-%  EtO H ). A. J . E. W.

Electrical conductivity of colloids.— See A., 1944, I, 13. 
Differential moving boundary method for transference numbers.

L. G. Longsworth (J. Amer. Chem. Soc., 1943, 65, 1765— 1765).— 
The movem ent of th e  boundary between regions of different concn. 
of the same electrolyte has been studied by the schlieren scanning 
method. Displacements oc 3n/dc (n =  transference no.), and the 
behaviour of 8n/8c in  th e  concn. range of the boundary m ay be 
deduced from the schlieren patterns. The m ethod compares favour
ably w ith the direct moving boundary method, and is applicable to 
sa lt solutions a t  concns. for which the la tte r method cannot be used. 
A solution, in  good agreem ent w ith experim ental data , of the 
differential equation for concn. boundaries is given for the case in 
which one boundary moves as a  steady state. W. R. A.

Transport numbers of aqueous silver nitrate in the presence of 
sucrose and measurements of the conductivity, viscosity, density, and 
refractivity. D. N. Solanki and S. M ukerji (J. Indian Chem. Soc., 
1943, 20, 93— 96).—The transport nos. of th e  ions in M./18-AgN03 in 
the presence of 0— 150 g. of sucrose (I) per 1 . have been measured 
a t  25°. Conductivity, rj, d, and «d d a ta  are also recorded. The 
transport no. of the Ag ion decreases w ith increasing (I) concn., 
reaching a min. w ith ~ 1 0 0  g. of (I) per 1 ., and then  increasing 
rapidly, whereas the ij is a  min. w ith ~25 g. of (I) per 1. and the 
other properties change linearly w ith the (I) concn. The results 
are a ttribu ted  to  the hydration  of the ( I )  mols. J . W. S.

Formal electrode potentials of palladium in aqueous hydrochloric 
and perchloric acid solutions. Stability of chloropalladite ion.
D. H . Templeton, G. W. W att, and C. S. Garner (J. Amer. Chem. 
Soc., 1943, 65, 1608— 1612).—The formal electrode potential, 
£ °" , of Pd 1 1  salts in 0-9952n-HC1 has been determ ined a t 15°, 25°, 
and 35°, and is const, over a 50-fold range in concn. of P d 11 salt. 
E°" a t  25° has been measured in  HCl-HCIO, m ixtures, such th a t 
to ta l acid concn. and ionic streng th  were const., and in  4n-HC104. 
P d 1 1  exists in  CT solutions mainly as PdCl4". The potential for the 
half-cell reaction Pd(s) -f  4CT (1/) =  PdCl4"  (1— 4/HC1) +  2e is 
-0 -6290  +  0-0080 fiv. [1-0 <  p. <  4-0); tem p, coeff. 0-00046 v. per 
degree. R elated  therm odynam ic consts. have been computed. For 
th e  half-cell reaction Pd(s) =  P d 1 1  (4/HC104) +  2c, £§£* 4S —0-987 v. 
The val. of K  for the dissociation of PdCl4"  a t  25° is ~ 6  X 10~14.

,» W. R. A.
Electrochemical behaviour of the lead-tin couple in carbonate 

solutions. G. Derge, H. Marcus, and A. H . Grobe (Amer. Inst. 
M in . Met. Eng., Tech. Publ. 1447, 1942; Metals Tech., 9, No. 3, 
7 pp.).—M easurements were made of (1) the potentials of Pb and 
Sn, and (2) currents produced when Sn and  P b  electrodes were 
connected, in  N a2C 0 2-N aH C 0 2 solutions, pH  8-4— 11-2. A t pH  
8-4 Pb is anodic to  Sn, b u t a t  pH  9-5 to  11-2 Pb  is cathodic. A t 
pH  11-2 additions of Ag’, B i” \  Cu", an d Z n ” have little  effect; N i” 
and agar-agar reduce the current w ithout altering the po ten tial; 
K 2C r0 4 and N a silicate lower potential and current, and reverse 
polarity. R- K f-

Discharge of hydrogen ions. I .  Mercury. A. Frum kin (Acta 
Physicochim. U .R .S .S ., 1943, 18, 23— 57).—The vol. of H 2 liberated 
on a  Hg cathode was determ ined in  3n-HC1, 2-2N-HBr, and 3n-K I -•- 
0-lN-HBr. The results confirm the dependence of overvoltage (17) 
on c.d. Tafel’s equation, -t) =  a -j- b log i (i =  current, a and b = , 
const.) holds for H g up to  a high c.d. Using a  dropping Hg elec
trode, measurem ents of tj a t  const, i  should give a  mean val. 
0-008 v. >  th e  val. a t  const, potential. Comparison of electro
capillary curves of acidified and alkaline solutions shows the absence 
of a t. H  on the surface of th e  Hg. The m ean val. of 17 on Hg for 
0-In-HCI, 0-2N-HBr, and 0-1n-H2SO4 a t 20° is 1-428 +  0-115 log i. 
W hen salts of m ultivalent cations (La’’’ and T h” ") are added to  
dil. solutions of acids, th e  val. of the  potential changes from — 
to  + .  The increase of 17 produced by  the addition of these ions is 
<  the increase in  the </r4 potential. W hen salts w ith a common 
anion are added to  HC1 or H Br, a decrease of 17 is observed for low 
c.d., b u t an  increase for high c.d., except when N a2S 0 4 is added to  
H 2S 0 4, when there is an increase of -17 for all c.d. A. J. M.

Hydrogen overvoltage, especially on cementite. E. Palm ier 
(5 Nordiske Kemihermode, 1939, 260— 261).-—The H 77 is 0-060; 
0-009 v. for Fe, and 0-12±0-03 v. for cem entite (no tem p, given). 
Vals. are determ ined a t  low c.d. (3-0-8 fta. per cm.1) to  prevent 
depletion of H ’ around the ca thode; o ther precautions are described.

M. H. M. A.
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VIII.— REACTIONS.
Hydroxyl in flames. H. Hydroxyl in the acetylene flame. L. I.

Avramenko (Acta Physicochim. U .R .S .S ., 1943, 18, 58— 68).— 
There is a linear dependence of the concn. of non-excited and 
excited OH on the ra te  of combustion of a  C .H .-a ir mixture. The 
stoicheiometric m ixture of a ir and C ,H a gives a  max. [OH], and 
such a  m ixture has max. ra te  of combustion. The emission spec
trum  of OH in  a  rarefied C .H .-a ir flame has been investigated, and 
i t  is shown th a t the m ethod m ay be used to  determ ined [OH'] 
and  [OH], A. J. M.

Interchange oi hydrogen isotopes with complex salts. I. Kinetics 
of the interchange with the luteocobaltic complex. J. S. Anderson, 
H . V. A. Briscoe, and N. L. Spoor. H. Kinetics of the interchange 
with platinous and palladous tetrammines. J. S. Anderson, H. V. A. 
Briscoe, L. H . Cobb, and N. L. Spoor (J .C .S ., 1943, 361—367, 
367—372).—I. In  contact w ith H.O, D -containing [Co(NHa) 0]Cl3 
(I) and [Co en3]Cla (II) [en =  (GHa*NHa)j] undergo isotope exchange 
a t a ra te  v which follows a  pseudo-unimol. law. The reactions 
have activation  energies 28,400 and 28,100 g.-cal. per g.-mol. w ith 
(I) and (II), respectively. In  both  cases v cc 1 /[H ‘], b u t is alm ost 
independent of th e  concn. of amm ine or the proportion of D which 
i t  contains. I t  is suggested th a t the  C o-N H 3 group can ionise as 
an acid, giving C o-N H a' and H ’, thus resembling aquo-ammines 
which can yield hydroxo-ammines by dissociation.

I I . From  the ra te  of isotope exchange between D-containing 
[P t(N H 3)4]Cla and [Pd(N H 3)4]Cla and H aO i t  is inferred th a t the 
ra te  of interchange w ith different m etal am m ine ions follows the 
order of their stabilities, viz., Co >  P t  >  Pd. Besides interchange 
through dissociation yielding H ' ions, [Pd(N H 3)4]Cl2 also undergoes 
interchange in  acid solution through reversible dissociation of N H 3 
from the complex. The results are discussed in  relation to  the 
general theory of complex salts. J . W . S.

Kinetics and mechanism of the racemisation of optically active 
cobaltic trisdiguanide complex. P. R ay and N. K . D u tt (J. Indian  
Chem. Soc., 1943, 20, 81— 92).—The rates of racem isation of d- and 
Z-Coln  trisdiguanidinium  chloro-d-tartrate (I) and  of d- and /-Co111  
trisdiguanidinium  chloride (II) (A., 1942, II , 78) have been studied 
in  aq. solution a t  40-—60°. The activation energies (g.-cal. per 
g.-mol.) and vals. of log P Z  of the Arrhenius equation are ¡¿-(I), 
21,350 and 9-14, Z-(I) 22,310 and 9-8, (II) 13,930 and 4-16, respec
tively. Foreign cations re ta rd  the racem isation of active (II), Ca", 
C u", M n", and H ‘ having a  m ost pronounced effect even a t low 
concns., bu t the change is unaffected by anions other th an  OH', 
which has a strong accelerating effect. The inversion is interpreted 
on the basis of an  excited condition in  which th e  mol. can assume a 
d istorted  form bu t w ith the bond angles between each pair un
changed a t 90°. From th is form th e  mol. can pass in to  either the 
d- or Z-form on losing its  excess energy. J. W. S.

Mechanism of the reaction between hydrogen sulphide and sulphur 
dioxide in liquid media. N. F. Albertson and J . P . McReynolds 
(J. Amer. Chem. Soc., 1943, 65, 1690— 1691).—The rates of reaction 
of I I3S and SOs in various liquids have been investigated. From 
these and previous da ta  the following mechanism is p roposed :
(i) formation of a  compound between H 3S and th e  medium by a 
H-bond, (ii) liberation of H S ' ions from the additive compound,
(iii) reaction between SOa (or its  additive compounds) and H S' 
ions. W. R . A.

Blue perchromic acid. I. Kinetics of the decomposition of the 
blue perchromic acid in various organic media. S. P rakash and R . C. 
R ai (Proc. Indian Acad. Sci., 1943, 18, A, 1— 7).—Blue perchromic 
acid decomposes by a first-order reaction in  org. solvents, w ith a 
d is tinc t induction period. Vals. of k in  E taO a t 10°, 20°, and 30° 
are, respectively, 0 002125, 0-005273, and 0-01711— 0-02241. A ddi
tion of 33% of C ,H j, PhMe, and xylene increases k by factors 1-79,
2-57, and 3-28, respectively, a t  30°. L. J . J.

Dilatometric method of measuring rates of reactions. Application 
to the rate of hydrolysis of acetal. L. K. J. Tong and A. R . Olson 
( / .  Amer. Chem. Soc., 1943, 65, 1704— 1707).—-The effects of AH  
of dissolution and reaction on the dilatom etric determ ination of ra te  
coeffs. have been analysed. AH  of dissolution and hydrolysis of 
CHM e(OEt)a in H aO, 4M-NaCl, and m -KN 03, determ ined calori- 
metrically, are respectively : —4700, 4100; —4250, 5100; —5560, 
4500 g.-cal. per mol. Vol. changes during hydrolysis in  these 
system s have been investigated, using a  magnetically stirred  dilato- 

. meter, and the PP-catalysed ra te  coeff. a t  25° is computed.
W. R . A.

Absorption of oxygen by glutathione in alkaline solutions, n .  
Kinetics of the reaction at pH 13. M. B. Young and H. A. Young 
( / .  Amer. Chem. Soc., 1943, 65, 1681— 1687).—The ra te  of absorption 
of Oa by glutathione a t  pH  13-0— 13-3, catalysed by Cu", has been 
measured a t  various pressures of Oa and concns. of Cu" and g lu ta
thione. A ra te  law is given, and a  mechanism proposed for the 
reaction. W, R . A.

Acid hydrolysis of i//-alkyl-(W-glucosides. I. M acArthur (Proc. 
Leeds Phil. Soc., Sci. Sect., 1943, 4, 69— 74).—The hydrolysis of

d/-)?-methylbutyl- (I) and of 10 sec.-alkyl-£-d-glucosides by n-HCI 
a t  80° follows a unimol. course, except tow ards the end of the 
hydrolysis when the hydrolysis coeff. (k) increases, k is practically 
independent of the length of the alkyl chain and of its stereo
chemical configuration, in contrast to  hydrolysis w ith emulsin. k 
for (I) is approx. half of / i  for the sec.-glucosides. C. R. H.

Kinetics of vinyl derivative polymerisation. J . Ahere, G. Gold- 
finger, H. Mark, and H . N aidus (J. Chem. Physics, 1943, 11, 379—  
386).— Equations for the initial over-all ra te  of reaction and for the 
no. average polym erisation degree are derived, assuming th a t ac tiv 
ation occurs by collision of an unactivated monomeride w ith another 
mol., th a t  ease of deactivation varies w ith the type of nucleus, 
th a t term ination of growth occurs by collision w ith another growing 
chain, an  activated monomeride, a  cata lyst mol., or w ith chain- 
breaking im purities, and th a t for a  certain period a steady s ta te  of 
activated  centres is m aintained. Propagation by normal chain 
growth and by chain transfer is considered. The equations are 
compared w ith experim ental d a ta  on styrene polymerisations.

W. R. A.
Zone of activation in rate processes. R. M. B arrer (Trans. Faraday 

Soc., 1943, 39, 237— 241).— The physical and statistical basis of the 
zone theory of diffusion and viscosity is outlined. The criticism 
advanced by Eley (A., 1943, I, 203) is inapplicable to  the au tho r’s 
work. Further experim ental behaviour is described which is p re
dicted by the zone theory bu t is contrary to  the transition  sta te  
theory. F. L. TJ.

Kinetics and mechanism of photographic development. D. A.
Frank-K am enetzki (Acta Physicochim. U .R .S .S ., 1943,18, 91—92).— 
The exponential increase of velocity of linear growth of an individual 
Ag nucleus w ith tim e (Rabinovitsch, A., 1943, I, 93) can be ex
plained on the assum ption th a t ra te  of developm ent is determ ined 
by the electrochemical oxidation of the developer proceeding on 
the whole surface of the  Ag nucleus, the deposition of Ag taking 
place, however, only on its perim eter. The theory  of A nastasevitsch 
(ibid., 95) is discussed. A. J . M.

Catalysis of vanadate-hydriodic acid reaction by the oxalate ion.
C. R . Viswanadham and G. Gopala Rao (Current Sci., 1943, 12, 
229).— Prelim inary. Ca0 4"  ions accelerate the vanadic ac id -H I 
reaction. The catalysis is probably more concerned w ith the 
vanadate ion th an  w ith the H I, since the reactions 0 raO 7" - H I  and 
Cra0 7" -H B r are also accelerated by Ca0 4"  b u t reactions of- H I 
w ith oxidising agents dissimilar to  vanadate are no t affected.

J. F. H.
Hydrolysis of hydrogen cyanide in acetic acid solutions with mineral 

acids as catalysts. V. K. Krieble, F. C. Duennebier, and E . Colton 
(J. Amer. Chem. Soc., 1943, 65, 1479— 1482).—Hydrolysis of HCN, 
w ith HC1 or H 3S 0 4 as catalyst, has been investigated in aq. and 
glacial AcOH and in AcOH-AcaO m ixtures. R ates of hydrolysis 
increase rapidly w ith decreasing [H aO] in the solvent. HC1 is the 
better catalyst, the ra te  being very sensitive to  [HC1]. For HC1, 
th e  rate oc (mean ion activ ity )1. No correlation of rate and physical 
properties was possible w ith H aS 0 4 solutions. W. R. A.

Oxidation processes. XV. Effect of reducing agents on the aut- 
oxidation of photographic developing agents. A. Weissberger, D. S. 
Thomas, jun ., and J . E . Lu Valle ( / .  Amer. Chem. Soc., 1943, 65, 
1489— 1495).—The effect of ascorbic (I) and dihydroxymaleic acids 
on the autoxidation  of o- and £-C ,H 4(OH)., 0-cumoquinol (II), 
i>-NH,-C,H4-OH, metol, amidol, and £-C6H 4(NHa)a has been inves
tigated. The retardation  observed in most cases is explained by 
assuming th a t the quinonoid and semiquinonoid oxidation products 
catalyse the autoxidation, bu t are reduced by the inhibitors. (I) 
accelerates the autoxidation  of (II) by the form ation of semi- 
quinones, which also explain the acceleration of the autoxidation 
of (I) by ;i-cumoquinone. W. R. A.

Activation of oxygen by solid surfaces.—See A., 1944, I I I , 63.
Mechanism of the steam-carbon reaction. B. R. W arner ( / .  

Amer. Chem. Soc., 1943, 65, 1447— 1451).— Present da ta  show th a t 
CO and H a are the prim ary products of the H aO-C reaction and 
th a t CO. is formed by the reaction CO H aO ^  COa +  H a (I). 
The ra te  of gasification of C depends on the H , adsorption isotherm, 
becoming const, above a  steam  saturation  pressure. CHaO and 
HCO.H are suggested as adsorbed interm ediates in  the  reactions 
C 4- HO ^  CO +  H a and (I), respectively. A theory for the 
catalysis of the steam -C reaction is proposed. W. R. A.

Catalytic hydrogenation of carbon monoxide. Methane synthesis 
from water-gas.—See B., 1943, II , 365. 

Catalysts for synthesis of carbon disulphide.—See B., 1943, II , 365. 
Electrolytic polishing of metals.—See B., 1943, I, 500. 
The Schuster band of ammonia and electrical synthesis of hydrazine.

E. J . B. Willey (Trans. Faraday Soc., 1943, 39, 234—237).—Experi
m ents on the decomp, of N H a in electrical discharges support the 
view (cf. A., 1933, 1232) th a t th e  Schuster band a t A 5635 originates 
in  a  reaction N H 3 -}- N H -> -N aH 4' ->-NaH 4 -¡- hv. F. L. U.
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Photographic latent image. I. Lattice energy and related quant
ities for hypothetical silver bromide crystal having the cubic ZnS type 
of structure. II. Outline of theory. M. L. Huggins (J. Client. 
Physics, 1943, 11, 412— 419, 419— 426).— I. L attice energy, equili
brium  distance between atoms, density, and energy changes asso
ciated w ith electronic and ionic shifts are calc, for the cubic NaCl 
(I?,).and cubic ZnS (B3) structures of AgBr. The la tte r has slightly 
higher energy, b u t m ay be stabilised by an  ex tra  electron or Ag+ 
ion. The B z structure has the higher ionic conductivity.

II . According to  the. theory suggested, the la ten t image consists 
of small regions of B z lattice structure in the Ag halide grains, 
stabilised by the presence of photo-electrons. The presence of an 
ex tra  electron in  a positive potential hole stabilises the jB3 structure 
by 0-6 e.v. Replacem ent of some B r' by S", or of Ag+ by  Hg4"1-, or 
adsorption of polar dyes, should favour B Z~BZ transition  by facili
ta ting  the capture of photoelectrons. L. J. J.

An effect in pure silver chloride crystals similar to the photo
graphic Schwarzschild effect. P. M eikljar (Compt. rend. Acad. Set. 
U .Ii.S .S . 1941, 31, 226—229).— The absorption curves for the A g- 
AgCl system are calc, for different sizes of colloidal Ag particle 
from the Rayleigh and Mie equations, and these curves are used, 
in conjunction w ith the experim entally obtained absorption curves 
of exposed pure AgCl crystals, to  determ ine the average size of the 
colloidal Ag formed under varying conditions of exposure. Using 
three different in tensity  levels and a no. of exposure tim es for each 
in tensity  level, i t  is found th a t  a t  all in tensity  levels the colloidal 
Ag particle increases in  size w ith increased tim e of exposure, bu t 
for a given exposure tim e the particle size is th e  smaller the higher 
is the intensity. Although the in tensity  level and exposure tim es 
are some thousand tim es those normally employed w ith photo
graphic material, i t  is suggested th a t th is effect of in tensity  on the 
dispersion of the Ag particle is a  factor in  the mechanism of the 
Schwarzschild effect. Contrary to  th e  G urney-M ott theory of 
la ten t image formation, i t  is considered th a t the liberated electrons 
do no t wander from their point of liberation, b u t cause local concns. 
which result, a t  high intensities, in  a more highly dispersed la ten t 
image Ag centre. J. W. G.

Activated oxalic acid. P. S. MacMahon and B. B. Lai (J. Indian  
Chem. Soc., 1943, 20, 143— 152 ; cf. A., 1941,1 ,18).—No evidence was 
obtained for the existence of activated  H .C .O ,. W hen n -H X 20 4 
is trea ted  in absence of 0 2 and light w ith small quantities of KMnOt 
or hydrated  Mn0 2, there persists, for a few min. after the con
sum ption of the la tter, a  brownish coloration, probably due to  the 
unstable acid HMn(C20 4)2. This is the active principle involved in 
the slow reduction of HgCl2. No reduction occurs if HgCl2 is added 
after its  disappearance. The sta tem ent of Oberhauser and Schor- 
muller (A., 1929, 793) th a t  I<Mn04 brings about th is 'reduction  in 
anhyd. COMe, is no t confirmed. In  aq. solution, the replacem ent 
of K M n04 by M n" ions gave negative results. Excess of I<2C20 4 
tu rns the  brown solution pink w ith the formation of the more 
stable complex salt Mn(KC20 4)3, which retains the ability  to  reduce 
HgCl2 quantitatively  for 24 hr. in the dark. This compound is 
produced when K M n04 in concn. > 1 0 - 5n .  is sl&wly decolorised by 
n -K 2C20 4. In  th is case a non-linear' relationship was observed 
between the quan tity  of K M n04 and the am ount of reduction of 
HgCl2, which took several hr. to  complete. W ith 0-1n-K2C2O4 the 
am ount of reduction was about 10  tim es th a t  obtained w ith O-In- 
H 2C20 4 using the same quantities of K M n04. The reduction 
mechanism is explained by a long-chain process in itiated  by the 
formation of active C 0 2'  (or C20 4") ions [Mn(C20 4)3" '- > C 20 4"  +  
Mn(C20 4)2' ;  Mn(C20 4)2'  ->M nC 20 4 +  C 0 2 +  C 0 2']. 0 2 inhibits the 
reduction, although i t  actually lengthens the  life of HMn(C20 4), 
apparently  by  removing one of the chain-carriers. No evidence was 
obtained to  support th e  postulation by  Launer (A., 1933, 476) of 
the form ation of C 0 4' from CO,' ions when applied to  the I-C 20 4" 
reaction. This reaction is retarded by traces of M n" which is 
converted into Mn(I<C20 4)3 in diffused light. In  a ir and in  the 
dark  M n" ions cause the  reduction of HgCl2 by K 2C20 4, after an 
induction period, w ith  gradually increasing rate, Mn*(KC20 4)3 being 
formed simultaneously. No Mn(I<C20 4)3 was formed from Mn" 
ions and K 2C20 4 alone un til a  trace of acid had  been added. A 
mechanism not requiring the assum ption of an activated form of 
H 2C20 4 is suggested for the atm . oxidation of H ,C 20 4 w ith the 
form ation of_H20 2 catalysed by M n" ions. H ydrated  M n0 2 reacts 
vigorously w ith conc. H 2C20 4 w ith 0O 2 evolution, and a  red filtrate 
can be obtained which will reduce HgCl2 in  air. I t  apparently  
contains a peroxalate or manganioxalic acid, Mn(HC20 4)3, relatively 
stable in excess of conc. H 2C20 4. No other simple carboxylic acid 
will reduce HgCl2 in  presence of I<Mn04. L. H . L.

Photochemical studies. XXXVT. Quantum yields during the 
photochemical decomposition of methyl «-butyl ketone. J . E .
Wilson and W. A. Noyes, jun . ( / .  Amer. Chem. Soc., 1943, 65, 1547— 
1550).— Q uantum  yields of formation of the products of the decomp, 
of COMeBu“ have been determ ined as functions of I, p , A, and T. 
Q uantum  yields of CO and C2H 6 are small and increase w ith T, 
whereas those of the m ain products are independent of the variables

studied. No discrim ination between a free radical mechanism and 
a prim ary decomp, into final products is possible. W. R. A.

IX.— PREPARATION OF INORGANIC SUBSTANCES.
Reactions of solid substances. CXXIV. Course of sintering in 

copper powder. G. F. H iittig  [with C. B ittner, R . Fehser, H. 
H annawald, W. Heinz, W. Hennig, E. H errm ann, O. Hnevkovsky, 
and J . Pecher] (Z. anorg. Chem., 1941, 247, 221— 248).—Samples of 
pure, finely-divided Cu powder were heated in a  stream  of H 2 under 
const, conditions to  tem p, from 100° to  800°. A fter cooling, the 
photom icrograph, X -ray  diagram, pyknom etric d, vol. (shaken down), 
solubility in  dil. H N 0 3, e.m.f., reactiv ity  towards aq. A gN 03, 
MeOH adsorption isotherm , and th e  cataly tic activ ity  for the 
decomp, of H 20 2 were measured. The method provides d a ta  only 
on the irreversible p a rt of the process. A t ~400° a  considerable 
contraction occurs, which is preceded by a  d istinct expansion. A 
"  preshrinking,” coupled w ith a  sim ilar initial expansion, is observed 
a t ~200°. The change in the other properties measured, for the 
most part, parallel those of th e  vol. The two contractions differ in 
th a t a t  2 0 0 ° the process is essentially confined to  the surface w hilst 
a t  400° the whole lattice is involved. The expansions observed 
probably correspond w ith an activated interm ediate state.

J. F . H.
Complex cuprous thiosulphates. G. Spacu and J . G. Murgulescu 

{Kolloid-Z., 1940, 91, 294— 310).—Complexes X C u,S ,0 3,*H 20 , 
X 4Cu2(S20 3) ,rH 20  (X =  N H 4, Na, K] are formed by  addition of 
X 2S20 3 to  C u(N 03)2; their composition is checked by potentio- 
m etric titra tion  and analysis of the ppts. In  addition 
(NH 4)5Ck(S20 3)3,4H20, / i 5C«(S20 3)3,3H 20, and N a 6Cu(S20 3)z,xH 20, 
(NH 4);C «(S.03)4,2N H 4N 0 3, A ',Ck(520 3)4,2/CN03, and 
N a 3Cti(S20 3)2,2 N aN 03 are formed. W ith Cu(C103)2 (NH4)2S20 3 
gives {NH i)7Cu(S20 3)i ,2N H iC l0z. J . H. Ba.

Behaviour of cadmium hydroxide and mercuric oxide towards 
alkalis. R. Scholder and E. Staufenbiel (Z. anorg. Chem., 1941, 247, 
259—276).—From  solutions of Cd(OH )2 in conc. aq. alkalis the 
following cryst. cadmates were p rep a red : N a2[Cd(OH)4] (I),
N a2[Cd(OH)4] , |N a O H ,l— 1 |H 20  (II), N a3[0d(OH )6(H 2O)],H2O (III), 
Sr2[Cd(OH)6] (IV), and B a2[Cd(OH)3] (V). The hydroxy-salt nature 
of (I) is shown by the course of therm al dehydration of the  com
pound. (II) and (III) lose th e  H 20  outside the complex over 
H 2S 0 4. A t 100° the curve relating solubility of Cd(OH)s to  norm ality 
of N aOH  is cusp-shaped w ith  a  break a t  14-2n., owing to  the solid 
phase becoming (I). From Cd(OH)2-N aO H -N aB r solutions, 
N a2[Cd(OH)3. ,5B r0.2s] can be prepared. Conc. aq. K OH  gives 
cryst. CdO and Cd(OH)2. No mercurates could be prepared, the 
product being cryst. HgO. From  H gO -N aO H -N a halide solutions 
the compounds 2HgO,NaBr and 2H gO,N aI were obtained.

J. F . H.
Addition of boron fluoride to hexamethylenetetramine. A. B.

Burg and La V. L. M artin {J. Amer. Chem. Soc., 1943, 65, 1635—  
1637).—By adding B F 3 to  (CH2)6N 4 in liquid SOz the compound 
(CH2) 8N 4,4BF3 is formed. A t const, pressure B F 3 is removed 
w ithout discontinuity as the tem p, rises and tends towards a lim it 
corresponding w ith (CH2)6N 4,B F3. W. R . A.

Borohydrides of gallium. H. I. Schlesinger, H. C. Brown, and
G. W. Schaeffer (J. Amer. Chem. Soc., 1943, 65, 1786— 1787).— 
W hen GaMe3 is treated  w ith excess of B 2H 3 a t  room tem p. Ga and 
H 2 are identified among the  products and the equation GaMe3 -J- 
3B2H 6 =  G a -[-3B2Me3H s -f  1-5H2 is suggested for the over-all 
reaction. This probably occurs by formation and autocataly tic 
decomp, of Ga(BH 4)3 occurring th u s : 2GaMe3 +  9B2H e =
2Ga(BH 4)3 +  6B 2M eH 5 and 2Ga(BH 4)3 =  2Ga +  3B2H 5 +  3H2. A t 
—45° dimeihylgallium borohydride, GaMe2BH 4 (I), is formed : 
2GaMe3 +  3B2H„ =  2GaMe2BH 4 -f 2B2MeH5. The extrapolated  
b.p. of (I) is 92° and its  T routon 's const, is 23-5. W. R. A.

Use of the exchange between carbon dioxide, carbonic acid, bicarb
onate ion, and water for isotopic concentration. A. F. Reid and
H. C. U rey (J. Chem. Physics, 1943, I I ,  403—412).—The exchange 
of O and C in the reactions (i) C 0 2 (dissolved) +  H 20  H 2C 0 3,
(ii) C 0 2 (dissolved) +  OH ^  H C 03' can be catalysed by  solid sur
faces, e.g., glass fibres, C, A120 3, increases in ra te  of up to  4 or 5 tim es 
and up  to  2000 tim es, respectively, being found. D ata  for separ
ation of O and C isotopes by a  sta tic  bomb method and by frac
tionating  columns a t  1— 50 atm . are recorded. L. J . J.

Silicon arsenides. W. Kiemm and P. Pirscher (Z. anorg. Chem., 
1941, 247, 211—220).—Therm al analysis and X -ray  investigation of 
the system Si-As reveal the existence of the compounds SiAs2, 
decomp. 944°, and SiAs, congruent m.p. 1083°. The compounds 
exist over a  small range; Si and As dissolve in each other bu t 
slightly. Both compounds are formed w ith increase in vol. The 
properties of the compounds and the alloying properties of Si and 
Ge w ith th e  elements of groups IV and V are discussed.

J . F. H.
Germanium (fjo)cyanate. A. W. Laubengayer and L. Reggel 

(J . Am er. Chem. Soc., 1943, 65, 1783— 1784).— To GeCl4 dissolved in
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C„H9 was added powdered AgOCN in small quantities through a 
reflux condenser. The m ixture was heated on a H 20 -b a th  for 1 hr., 
allowed to  cool, filtered, and the filtrate on fractional distillation 
gave Ge(OCN)4, b.p. 195— 199°. I t  is a  colourless liquid (doubtful 
whether cyanate or isocyanate) w ith log 10 p  =  8-77— 27649 (6 =  
35° to  140°), mol. heat of vaporisation 12-6 kg.-cal., m.p. —8°, 
p2t 1-7694, n% 1-4793. W. R. A.

History of nitrogen tribromide, (a )  L. Birckenbach and M. 
Linliard, (b ) M. Schmeisser (Z. anorg. Chem., 1941, 247, 307, 308).—  
(a )  A criticism  of Schmeisser's claim to have first isolated a  sub
stance believed to  be N Br3,6N H 3 (A., 1942, I, 274) which the 
au thors had prepared previously (A., 1929, 1285).

(b ) An apology. J. F. H.
Behaviour of phosphoryl chloride, thionyl chloride, and sulphuryl 

chloride towards boron halides. A. B. Burg and M. K. Ross (J. A  mer. 
Chem. Soc., 1943, 65, 1637— 1638).—N either SOCl2 nor S 0 2C12 reacts 
w ith B F2 or BC12. Although POCl3 does no t react w ith B F3, i t  forms 
POCl3,BCl3, rhombic crystals having AG|as of dissociation of ~  
—4-6 kg.-cal. W. R. A.

Polythionic acids and their formation. IV. Reactions between 
polythionic acids and sulphurous or thiosulphuric acid. H. Stamm, 
O. Seipold, andM . Goehring (Z. anorg. Chem., 1941, 247, 277—306).— 
Investigations were made of the systems polythionic ac id -H 2S 0 2 
and polythionic ac id -H 2S20 2 in aq. solution, in which the tem p. 
(10—-40°), pH  (0—2), and concn. of the reactants were altered. 
Tri- (I), te tra- (II), penta- (III), and hexa-thionic acid (IV) were 
used. (I) is no t decomposed by H 2S 0 2 a t pH 1-6 except a t  40°. 
(I) w ith H 2S20 3 reaches an equilibrium H 2S20 2 -f  H 2S20 6 ^  H 2S40 8 
+  H 2SOj (A), the equilibrium lying largely to the left a t pH  1-6. 
The behaviour is complicated by the side-reaction : H ' +  S20 2"  ->  
IIS O j' +  S (B). (Ill) is also formed. (II) m ainly reacts w ith
H.SOn th u s : H ^ O ,  +  H ,S 0 2 ^ H jS ,O j  +  H 2SjO, (C =  A  re
versed) a t  pH  1-7. The reaction velocity (v) is increased by increase 
in [H 2S 0 3] b u t to  a  smaller ex ten t by increase in [H 2S40 8] since 
th is also increases th e  velocity of the side-reaction : H 2S4Os +  
H ,S 20 3^  H jS .,0 , +  H 2S 0 3 (D). v is no t affected by tem p, b u t is 
increased by increase in [H‘] and by adding NaCl. A t higher 
tem p, reaction (B ) also occurs. (II) reacts w ith H 2S20 3 according 
to  equation (D). (I ll) reacts w ith H 2S 0 3 by equation (D) reversed 
un til equilibrium is reached, t[H'] increasing up to  this point. In 
crease in  [H 2S 0 3] or [H 2S50 8] or addition of NaCl all increase the 
reaction velocity. The rem aining (III) is then slowly degraded to  
(I). (IV) reacts thus : H 2S80 8 +  H 2S 0 3 - > H 2SsO , +  H 2S20 3 (£). 
Reactions (C), (D), and (E) are discussed in relation to  the W acken- 
roder reaction. J. F . H.

Chlorine azide, C1N3. I. W. J . Frierson, J. Kronrad, and A. W. 
Browne. H. Interaction of chlorine azide and silver azide. Azino- 
silver chloride, N3AgCl. W. J. Frierson and A. W. Browne [J. Amer. 
Chem. Soc., 1943, 65, 1696— 1698, 1698— 1700).— CIN„ prepared 
by (i) AgN3 +  Cl2->A gC l +  C1N3 and (ii) H N 3 +  HOC1 ^  C1N3 +
H 20 , is a  yellow-orange or orange liquid freezing (----- 100°) to  an
explosive yellow solid. Liquid C1N3 is no t polar and does not ac t 
as an ionising solvent. I t  is slightly sol. in 11,0 and readily sol. in 
C4H 10, CsH I2, C8H 8, MeOH, E tO H , E tsO, COMe2, CHC13, CC14, and 
CS2. W hen gaseous C1N3 diluted w ith  N 2 is bubbled into excess of 
N H j the reaction 3C1N, +  8N H 3 -> N 2 +  3NH4C1.+  3NH4N S occurs 
quantitatively . W hen a  solution of C1N3 in anhyd. C5H i2 is kept 
a t  room tem p, in a stoppered vessel for 2 hr. the reaction C1N3 +  
C jIII2 -5>-HN3 - f  C6H n Gl occurs. I ts  reactions w ith m etals (Na, 
Mg, and Zn) and w ith P  are discussed.

II . C1N3, in the dry s ta te  and in non-aq. solutions, reacts 
w ith AgN3 to  yield azino-sitver chloride, N 3AgCl, a  dark  blue solid 
stable a t  <  — 30° bu t decomp, a t  higher tem p. The following 
reactions have been observed : 2N3AgCl +  C l,->2C1N 3 +  2AgCl; 
6N3AgCl +  8N H 3 -> N 2 +  6N H 4N 3 +  6AgCl; '  2N3AgCl +  S O ,->  
S 0 2(N3), +  2AgCl. Tentative suggestions for the mechanism of 
formation and structure of the compound are advanced.

W . R. A.
Corrosion of iron by ammonia.—See B., 1943, I, 485.
Reduction of potassium cyanopalladate (H) by potassium in liquid 

ammonia. Zero-valent compound of palladium. J. J . Burbage and 
W. C. Fem elius ( / .  A mer. Chem. Soc., 1943, 65, 1484— 1486).—  
KlPd(CN)i has been prepared by the action of I< on IC2Pd(CN )4 in 
iquid N H j. I ts  properties have been investigated and compared 
with those of K 4Ni(CN)4. A compound K 2Pd(CN )3 was no t ob
tained. ‘ W. R. A.

Note.—A bstracts of papers on analysis and apparatus will be
ublished in Section C (see Foreword).

X.— LECTURE EXPERIMENTS AND HISTORICAL
Charles Tennant. (Sir) W. Alexander (Chem. and h id ., 1943, 411— 

416).

XI.— GEOCHEMISTRY.
Boron in hot springs at Tokaanu, Lake Taupo. J. H ealy (New 

Zealand J .  Sci. Tech., 1942, 24, B , 1— 17).—A geological, magnetic, 
and chemical survey of the area is described. The springs are 
alkaline and contain large quantities of N a2B40 , .  The origin of 
the B is discussed. J . E . P.

Chemistry of lake sediments from Indian Tibet. G. E. Hutchinson, 
A. Wollack, and J. E . Setlow (Amer. J . Sci., 1943, 241, 533—542).— 
Chemical and sem i-quant, spectrographic analyses are recorded and 
discussed. Ca content is correlated w ith the presence or absence 
of an outlet. Mg increases only in the sedim ents of the more conc. 
closed lakes. Sr appears to  follow Ca, bu t the Sr content is probably 
also lithologically controlled. Ba is probably sedimented w ith the 
s ilt fraction. The Ca content of the deep-H20  sediment of Pang- 
gong Tso has undergone changes; these m ay be due to  a fall in
H .O  level. Analyses for CaO and S i0 2, or a  spectrographic com
parison of Sr and Ba contents, should reveal periods of high and low 
levels in the history of a lake. The mean P  content of the sediment 
ash is 0-10%, and loss of P  from the H 20  by pp tn . as Ca3(P 0 4)2 is 
of little  im portance in the economy of even the closed alkaline 
lakes. The ratio  combined N : P  varies from 1-7 to  7-8, and the 
proxim ate composition of org. m atte r is essentially th a t of other 
harm onic lake sediments. L. S. T.

Chemical composition of Lovozero eudialytites. N. A. Eliseev 
and E. A. Sverjinskaja (Compt. rend. Acad. Sci. U .R .S .S ., 1941, 31, 
244— 245).—The eudialytites contain 60-—70% of eudialyte. Chem- 
cal analyses of 3 different eudialytites are recorded. ZrO, ranges 
from 6-76 to  8 -6 8 %, and N b2O s -f- T a2Os from 0-39 to  0-76, w ith 
Nb20 3 predom inating. L. S. T.

Porosity of geospheres. G. A. Maximovitsch (Compt. rend. Acad. 
Sci. U .R .S .S ., 1942, 37, 215—217).—Porosities of s tra ta  are calc, 
from 2572 determ inations. F. G. R.

Mineralogy of the Iona [Murmansk] iron ore deposit. G. P.
B arsanov (Compt. rend. Acad. Sci. U .R .S .S ., 1941, 31, 246—250).— 
Magnetite, forsterite, titanclinogum ite, schorlomite, phlogopite, and 
staffelite are described, and spectrum  analyses recorded.

L. S. T.
Fluorite in the Lower Permian deposits of the Bashkir autonomous 

Socialist Soviet Republic. V. P . Florenski (Compt. rend. Acad. Sci. 
U .R .S .S ., 1941, 31, 251— 254). L. S. T.

Natural [electrical] potentials in sedimentary rocks. P. A. Dickey 
(Amer. Inst. M ill. Met. Eng., Tech. Publ. 1625, 1943 ; Petrol. Tech., 
6 , 10  pp.).—The potential of sandstones and conglomerates is 
found to  be more strongly negative th an  th a t of shale. The differ
ence is ascribed to  preferential adsorption of ions by the rock 
materials. A. R . Pe.

Natural [electrical] potentials in [oil] well logging. W. D. Mounce
and W. M. R ust, jun. (Amer. Inst. M in . Met. Eng., Tech. Publ. 1626,
1943, Petrol. Tech., 6, 6 pp.).—Electroendosmosis accounts for only
a  small p art of the observed potential variations. W hen saline (I)
and fresh (II) H 20 ,  separated by a permeable membrane, are
brought in contact w ith shale, an e.m.f. is set up so th a t current
flows through the shale from (I) to (II). These conditions m ay be
provided in  a  well by the contact of shale, drilling mud, and saline
sand. A. R. P e .»

Nephelinised paragneisses of the Bancroft region, Ontario. W. K.
Summer and S. V. B urr (Science, 1943, 97, 286—-287).— A detailed 
geological and topographical m ap of the nepheline-bearing rock 
east of Bancroft village indicates a parasedim entary origin for the 
rock. The nepheline content varies both along and across the 
strike and much of the limestone is classed as " flow m arble.” 
Nephelinisation is probably post-folding. The mechanics of the 
lim estone-syntexis theory are disputed. E. R. R.

New method for studying sandy silt sediments (granulo-morphologi- 
cal analysis). V. P. B aturin  (Compt. rend. Acad. Sci. U .R .S .S ., 
1942, 37, 66—68).—-A survey and discussion of rolling and sliding 
processes w ith inclined planes of various m aterials. N. M. B.

Glauconite deposits in the Novo-Lialin district on the eastern slope 
of the TJrals. S. D. Rabinovitsch (Compt. rend. Acad. Sci. U .R .S .S ., 
1942, 37, 63—65).—A short survey of the d istribution and nature  of 
deposits recently discovered. N. M. B.

Can the “ lead method ”  be used on igneous rocks ? F. E. W ick- 
m an (Arkiv Kemi, M in ., Geol., 1943, 16, A, No. 23, 9 pp.).—M athe
matical. Age determ inations can be made on igneous rocks by 
the P b  method, and unless the different samples of the differentiated 
rocks show large differences in radioactivity, th e  method is best 
used only on pre-Cambrian rocks. The abundance of Pb  isotopes 
a t the tim e of crystallisation can also be calc. L. S. T.
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{.Not merely maximum Im purity values)

Batch No. 15702
Water-insoluble M atter ......... ........................... Nil
Alcohol-insoluble Matter.....................................  Nil
Ether-insoluble Matter ......... ...........................  Nil
Non-volatile M atter................................. . 0.005%
Nitrate (NO,)........................................................  0.00003%
Arsenic (A s ,0 ,) ........................................................  0.2 p.p.m .
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