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Structure of Ha of hydrogen. N. A. K en t , 
R. M. F r y e , and W. H. R obinson (Physical Rev., 
1937, [ii], 51, 990; cf. A., 1927 , 997).—Using two 
Lummer plates dispersing in the same plane, the 
microphotometer curves of the resultant pattern 
showed four distinct components of H0 with intensities 
and positions approx. as given by theory. N. M. B.

Interferometer measurements of wave-lengths 
in H2 bands. H. L a n d a h l  and G. S. M o n k  
(Physical Rev., 1937, [ii], 51, 993).—Intensities and 
XX accurate to 0-002— 0-005 A. for 56 lines in the range 
6285—-8546 A. are tabulated. N. M. B.

Band systems ending on the 1sct2.sci1Si7 (iX?) 
state of H 2. I. 0. W. R ich ard so n  (Proc. Roy. 
Soc., 1937, A, 160, 487—507).—An analysis of the 
band system. Rotational structures are tabulated.

G. D. P.
Cessation of axiality of the hydrogen atom 

and the helium atom ion hy the electric field 
and radiation collision. J. Sta r k  (Physikal. 
Z., 1937, 38, 572—574).—An explanation of the effect 
of an electric field and of collisions on the emission 
spectrum of H and He, based on the theory of the 
axiality of the atom and electron, is given.

A. J. M.
Nuclear spins and magnetic moments in the 

Hartree model. M. E. R ose and H. A. Bethe 
(Physical Rev., 1937, [ii], 51, 993; cf. this vol., 163).— 
A correction. The ground states of 12B, n B, and 11C 
are 3P0, 2P „  and 2P {, respectively, and the magnetic 
moments of UB and 11C are -0 -5 2  and 1-57, respec
tively. N. M. B.

Absorption spectrum of solid oxygen in the 
far red. A. P richotko  (Physikal. Z. Sovietunion, 
1937, 11, 465—477).—Crystals of 0 2 o f sufficient 
transparency for absorption experiments were 
obtained by slow cooling. Layers of the «-modi
fication of 0 -5 — 5  mm. thickness were examined, but 
owing to the low absorption of the y-form large homo
geneous crystals of the latter were necessary. The 
absorption spectra of the liquid and of the a- and 
•y-solid forms consisted of four intense bands. The 
spectra of the liquid and y-form differ only in the 
sharpness of the edges. The absorption of the a-form 
•differs in structure from that of the others. The 
•absorption bands of solid 0 2 are similar to those of 
the gas, and are due to the same transitions, but 
they possess a complicated structure characteristic of 
the crystal. A. J. M.

Internuclear distance in oxygen molecules.
H. D. B abcock  (Proc. Nat. Acad. Sci., 1937, 23,

301—304).—Twelve absorption bands of atm. 0 2 

have been measured, eight associated with 10O16O, 
two with 160 170, and two with 160 180, and the 575 
lines have been assigned. Internuclear distances for 
the various electronic and vibrational states of each 
type o f 0 2 are calc. 160 160  increases in size with 
change in electronic state and with increased vibra
tional energy in a particular electronic state.

W. R. A.
Action of ultra-violet sunlight on the upper 

atmosphere. M. N. Sa h a  (Proc. Roy. Soc., 1937, 
A, 160, 155— 173).—Existing information concerning 
the action of sunlight (X <3000 A.) on mol. 0 2 and N2 

is summarised and it is shown that the ultra-violet 
radiation of the sun differs from that of a black body. 
The necessity for carrying out laboratory experiments 
on the absorption spectra of 0 2 and N2 is emphasised.

G. D. P.
Spectrum of Na X with high resolution and the 

structure of the 2D terms. K. W. M eissner  
and K. P. Ltjft (Ann. Physik, 1937, [v], 29, 698— 
712).—Light from a beam of Na atoms excited by 
electronic impact giving a spectrum of great intensity 
and sharpness was examined by the Fabry-Perot 
method. Members of the second subordinate series 
gave a vibration difference Av =  32P. — 32Pj =
17-1963 cm.-1; two members of the first subordinate 
series were resolved into doublets. Separation o f the 
2D, terms was determined. H. C. G.

Sodium spectrum. K. W. M eissner  and E. 
E bbinghaus (Ann. Physik, 1937, [v], 29, 713—714).— 
XX of lines in the subordinate series of the Na spectrum 
from a specially prepared Geissler tube were com
pared with those from the at. beam source. No X 
shift was detected. H. C. G.

New absorption spectrum of diatomic sulphur.
P. W. Schenk  (Z. Physik, 1937,106, 271—272).—A 
criticism of Cordes (this vol., 271). L. G. G.

Magnetic nuclear moment of 39K. K. W. 
Meissner  and K. F. L u ft (Z. Physik, 1937, 106, 
362— 364).—From hyperfine structure (A2iS, and 
A2Pt) of the K  resonance lines 7665 and 7699 A., 
jx =  0-40 and 0-30 nuclear magnetons respectively.

L. G. G.
Extinction of fluorescence of iodine vapour 

by magnetic fields. E. Scholz (Z. Physik, 1937, 
106, 230— 235).—Apparatus is described for photo
graphy of the resonance series excited by 5462 A. 
radiation in I vapour subjected to magnetic fields of 
0—20,000 gauss. The validity of Van Vleck’s law
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(Q == f l l ,  where Q =  extinction and H =  field 
strength) is confirmed over the range of H employed.

L. G. G.
Bergmann series of cæsium. K. W. Meissner  

and W. W einm ann  (Ann. Physik, 1937, [v], 29, 
758—760).—The ground terms of the Bergmann 
series of Cs at 1 ;x have been examined with a Fabry- 
Perot étalon and their structure is determined. The 
line at 10,123-5 A. is a doublet; Av =  0-177 cm.-1

H. C. G.
Arc spectrum of mercury in the infra-red.

G. W iedm ann  and W. Schmidt (Z. Physik, 1937,106, 
273—-278).—A new infra-red prism spectrograph is 
described, and lines have been measured from 7097 to 
12,156 A. L. G. G.

Photo-electric measurement of the diurnal 
variations in daylight in temperate and tropical 
regions. W. R. G. A t k in s , N. G. B all , and H. H. 
P oole  (Proc. Roy. Soc., 1937, A, 160, 526—539).— 
An investigation of the vertical and total illumination 
from sun and sky in England and in Ceylon.

G. D. P.
Physical processes in gaseous nebulæ. I, 

Absorption and emission of radiation. D. H.
Menzel (Astrophys. J., 1937, 85, 330—339).— 
Various fundamental formulas are derived. The 
total emission and absorption of radiation by at. H 
are evaluated, together with the no. of transitions to 
and from any quantum level. General equations that 
determine the statistical equilibrium of the assembly 
and the partition of atoms into various at. states are 
developed. L. S. T.

Widths and shapes of X-ray lines reflected from 
flat powder layers. G. W. B r in d l e y  (Proc. Leeds 
Phil. Soc., 1937, 3, 353—368; cf. A., 1935, 16).—The 
widths of X-ray reflexions from flat powder layers are 
calc, and discussed. A distinction can be drawn 
between the type of line obtained inside and outside 
a region of sharp focussing. An analysis of the dis
tribution of intensity in the line recorded on a 
cylindrical film surrounding the powder is given.

N .M .B .
Effect of temperature on the reflexion of X - 

rays. M. B lackm an  (Proc. Camb. Phil. Soc., 
1937, 33, 380—384).—Theoretical. An exact expres
sion for the temp, factor for a cubic crystal is deter
mined, and its relation to the properties of the 
vibrational spectrum is investigated. F. -T. L.

Shape of the Compton lines. I. A. Sommer- 
e e ld . II. W. F ra n z  (Ann, Physik, 1937, [v], 
29, 715—720, 721—740).—I. Theoretical (cf. A.,
1936, 1041).

II. The discontinuity of the Compton band on the 
short-wave side is discussed mathematically for a 
series of atoms. It is concluded that the Raman 
lines beyond the limit of the Compton band could 
probably not be observed, but that the existence of 
the discontinuity itself might be established by direct 
observation in spite of the overlapping of the primary 
line and the presence of the continuous underground, 
through careful selection of the angle of observation.

H. C. G.
Lattice constant of quartz and measurement 

of the Ka. wave-length of 45Rh, 46Pd, and 47Ag.

S. E lg (Z. Physik, 1937, 106, 315—321).—The 
lattice const, of quartz (0001 plane) using Mo K «1 
radiation is 1797-872. Vais, are recorded for X (Ka. 
radiation) of Rh, Pd, and Ag and n for quartz is calc.

L. G. G.
(A) Spectra of K III, Ca IV, and Sc V, and their 

relation to the spectra of other ions in the iso- 
electronic sequence Cl I to Mn IX. P. G. K ru ger  
and L. W . P hillips , (b) Spectra of Sc iv, Ti v, 
Mn vin, and Fe ix in the isoelectronic sequence 
A i to Fe ix. P. G. K ru g er , S. G. W eissberg , 
and L. W . P hillips (Physical Rev., 1937, [ii], 51, 
1087— 10S9, 1090— 1091; cf. A., 1935, 1437).—
(a ) From, spectrograms of Sc and Ca taken with a 
2 1 -ft. vac. spectrograph, multiplets are identified and 
classified.

(b) Data in the sequence A I—Fe i x  are com
pleted. Radiation connecting the higher terms with 
the ground state in all the ions has been identified.

N. M. B.
Geiger-Müller counter measurements of re

flected Mo Iia. X-rays from powdered zinc.
R. D. Miller  (Physical Rev., 1937, [ii], 51, 959— 
963).—The formula due to Volz (Z. Physilc, 1935, 
93, 540) for counting rate is verified. F  vals. for 
various reflexions were measured and results are in 
agreement with those of Brindley (cf. A., 1936, 3) 
corr. for dispersion- N. M. B.

La.-lines of some nickel alloys. F. C. Ch alk lin  
and S. P. H illson  (Phil. Mag., 1937, [vii], 24, 190— 
195).—Measurements on four Ni alloys show no X 
shift due to alloying of the metal, indicating no 
change in the iV/TV, v level of the atom. Approx. 
measurements on two Cu alloys show no evidence 
of shift of the La. line. A. J. E. W.

Radiation probabilities, Auger effect, and 
energy level widths for Au (79). E. G. R amberg  
and F. K. R ichtm yer  (Physical Rev., 1937, [ii], 51, 
913—925; cf. A., 1935, 138).—Full tabular data for 
energy level widths, calc, on the Weisskopf-Wigner 
theory, and non-relativistic corrections for radiation 
transitions and Auger effects are given. N. M. B.

Satellite structure of La. and Z,ß2 of Au(79).
F. K. R ichtm yer  and E. G. R am berg  (Physical Rev., 
1937, [ii], 51, 925— 929; cf. preceding abstract).— 
On the basis of the Coster-Kronig hypothesis of satel
lite origin, separations and relative intensities are 
calc, by the theory of complex spectra. Using data 
on the mean life of the states involved in the trans
itions and on the probability of the Auger effect 
producing the initial state for the satellite emission,, 
contours of the satellite structure agree satisfactorily 
with experimental patterns and confirm the Coster- 
Kronig theory. N .M .B .

Thermionic approximations to the gas-cov
ered fraction of an adsorbing surface, applied 
to the temperature dependence of oxygenation 
and oxidation of a tungsten filament. M. C.
J ohnson and F. A. Y ick  (Proc. Physical Soc., 1937, 
49, 409— 418).—Theoretical. A set of thermionic 
currents from W, measured in presence of small and 
approx. const, traces of 0 2, can be analysed in two 
ways to obtain information on the fraction of the
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surface covered. A new method of obtaining work 
functions of a partly oxygenated surface has been 
devised. C. R. H.

Thermionic emission into dielectric liquids.
E. B. B a k e r  and H. A. B oltz (Physical Rev., 1937, 
[ii], 51, 989),—A crit. discussion of the results of 
Reiss (cf. this vol., 337), and a comparison of the 
“  potential dissociation effect ”  and thermionic emis
sion theories. N, M. B.

Field emission from film-covered cathodes. 
Aluminium-aluminium oxide-ceesium oxide. H. 
Mahl (Naturwiss., 1937, 25, 459; cf. Malter, Physical 
Rev., 1936, [ii], 50, 48).—’The anomalous electron 
emission from an oxidised A1 cathode coated with 
Cs20  has been photographed by means of an electron 
microscope, and is described. 0. D. S.

Thin film field emission. E. R. P iore (Physical 
Rev., 1937, [ii], 51, 1111— 1112).—Measurements and 
curves for Ba0-B 20 3 films evaporated on a metal 
plate and treated with Cs and 0 2 show the existence 
of anomalous secondary electron emission similar 
to that reported bv Malter (cf. ibid., 1936, 50, 48) for 
A120 3. " N. M. B.

Secondary-electron emission from complex 
surfaces. L. R. G. T reloar  (Proc. Physical 
Soc., 1937, 49, 392— 408).—Data for secondary 
emission from W  and Mo on which Ba or Th has been 
deposited indicate that for a given base metal, and 
provided the thickness of the deposit is < 1  at. layer, 
the log of the secondary emission coeff. varies linearly 
with the work function, in agreement with the author’s 
theory. From data obtained with thicker deposits 
it is calc, that the average depth at which secondary 
electrons originate is 1-4 at. layer. C. R. H.

Excitation of the C state of hydrogen by elec
tron impact. R . R oscoe (Proc. Leeds Phil. Soc., 
1937, 3, 369— 372).—An investigation of the energy 
losses undergone by electrons in inelastic collision with 
H2 mols., for electron energies 30— 130 volts, confirms 
the results of Jones (cf. A., 1929, 115). The calc, and 
experimental relative probabilities of transitions to 
the vibrational levels of the C state show max. corre
sponding with energy losses of 12-87 and 12-53 volts, 
respectively, giving an unexplained divergence of 
0-34 volt. N. M. B.

Variation of the primary specific ionisation 
of hydrogen as a function of incident electron 
energy. M. G. E. Cosyns (Bull. Acad. roy. Belg., 
1937, [v], 23, 498—513).—In order to verify available 
calc, results on the interaction of H atoms and elec
trons of 1 0 ® e.v. (min. ionisation) to high energies, the 
primary sp. ionisation was measured by a Geiger- 
Miiller counter method. For lower energy radiation 
the hard [3-rays of U-X2, and for high energies cosmic 
radiation, were used. Results contrary to theory are 
obtained, the ionisation decreasing continuously for 
higher energies. N. M. B.

Automatic plotting of electron trajectories.
r>. B. Langmttir (Nature, 1937, 139, 1066— 1067).— 
An apparatus for this purpose is described. L. S. T.

Behaviour of electrons in bromine. J. E. 
Ba ile y , R. E. B. Makinson , and J. M. Somerville

(Phil. Mag., 1937, [vii], 24, 177— 190).—The diffusion 
of photo-electrons in Br vapour has been studied by a 
method previously applied to Cl2 (A., 1935, 677), 
Certain kinetic properties of the electrons are deduced.

A. J. E. W.
Production of positive and negative electron 

pairs in a cloud chamber. L. Simons and K, 
Zubbr (Proc. Roy. Soc., 1937, A, 159, 383—394).—  
Positron and electron pairs produced in A and in 
Mel vapour by y-rays have energies of 2*62 x  10® e.v. 
In A the average energy of positrons is about equal 
to that of electrons, but in Mel there is a difference. 
The distribution in direction of ejection, relative to the 
incident y-ray, agrees with theory. A new instrument 
for measuring the curvature of tracks in gases of high 
at. no. is described. G. D. P.

Recombination of ions over an extended 
pressure range. L. B. L oeb (Physical Rev., 1937, 
[ii], 51, 1110— 1111).—-Theoretical. A reconciliation 
of the Thomson and Langevin theories is discussed.

N. M. B.
Low-voltage proton sources. E. S. L am ar  

W. W. B uechner , and K. T. Compton (Physical Rev., 
1937, [ii], 51, 936—941; cf. A., 1934, 1052; 1935, 
1185; 1936, 130),—Attempts to increase the proton 
yield from capillary arc sources are described. A 
quartz capillary showed evidence of gradual dis
integration by low-speed electrons in the discharge. 
A Pyrex capillary source gave proton yields up to 
20%. The introduction of H20  vapour into the tube 
in an attempt to increase the at. H present gave a 
fourfold % increase in proton yield. The source has 
greater ion current efficiency, requires no cooling, is 
easily constructed, and is free from impurities.

N. M. B.
At. wt. and its importance for the character

istics of chemical elements. S. A. Sch u k arev  
(Trav. Congr. Jubil. Mendeleev, 1937, 2, 363— 370).— 
The significance of the mass term which occurs in most 
mathematical expressions dealing with physical 
properties is discussed. C. R. H.

Radioactive isotope of rubidium. A. H em m en - 
dinger  and W. R. Sm ythe  (Physical Rev., 1937, [ii], 
51, 1052— 1053; cf. Hahn, this vol., 210).—The 
isotopes of Rb have been separated by means of a 
high-intensity mass spectrometer. Measurements of 
radioactivity of samples collected at masses 84, 8 6 , 
87, 8 8 , and 90 show that 87Rb is radioaotive and no 
other isotope shows appreciable activity. N . M. B.

Modern methods of predicting elements.
(Fr a u ) I. N oddack  (Trav. Congr. Jubil. Mendeleev, 
1937, 2, 371—377).—A brief account of the methods 
used in discovering some of the newer elements.

C. R. H.
Present state of Mendeleev's periodic law.

S. A. Sohukarev (Trav. Congr. Jubil. Mendeleev, 
1937, 2, 37— 49).—A lecture. The law is discussed 
in the light of modern knowledge of the electronic 
structure of the elements. C. R. H.

Development of the periodic system. W. 
N oddack  (Trav. Congr. Jubil. Mendeleev, 1937, 2, 
53—59).—A lecture. C. R. H.
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Scattering of alpha-particles in helium, hydro
gen, and deuterium. C. B. 0 . M ohr  and G. E. 
P ringle  (Proc. Roy. Soc., 1937, A, 1 6 0 ,190—206).— 
The experiments show that the Coulomb law of force 
fails at distances exceeding 10~12 cm. The ratio of 
observed to “  classical ”  scattering is large for H2 and 
D2, but for He is <  previous estimates. Nuclear 
potentials are discussed and a calculation of wave 
functions for motion in a Coulomb field is given.

G. D. P.
Continuous (3-ray spectrum. F. L. Arn ot  

(Nature, 1937, 139, 1065).—Theoretical. This spec
trum can be explained without assuming the exist
ence of undetectable neutrinos. L. S. T.

Nuclear (3-rays of radium-D. H. 0 . W. R ic h 
ardso n  and A. L e ig h -Sm ith  (Proc. Roy. Soc., 
1937, A, 160, 454— 463).—Study of 107 [3-ray tracks 
of Ra-D produced in a cloud chamber shows that 
57 i  8  % of the electrons have energies <  4 kv., 
and that < 3 %  have energies exceeding 13 kv. No 
evidence for the presence of a long-range [3-transition 
between the ground states of Ra-Z) and -E is found.

G. D. P.
Law of Sargent. G. E. U hlenbeok  and H. 

K uiper  (Physica, 1937, 4, 601— 605).—Mathematical. 
The dependence of the decay const, of [3-radioactivity 
on the max. energy and on the nuclear charge has been 
calc. The ratio of electron to positron emission in 
the branch reaction of ^Cu is calc, to be 7-2 (cf. van 
Yoorhia, this vol., 59). O. D. S.

Comparison of the y-ray intensities from rad
ium preparations. J. A. C. T eegan  (Sci. Proc. 
Roy. Dublin Soc., 1937, 21, 449— 452).—A steady 
deflexion, or null, method of high accuracy, elimin
ating the disadvantages of the electroscope method, 
ia described. The ionisation produced by the y-rays 
emitted from Ra needles placed outside a special 
ionisation chamber is amplified by means of an 
electrometer valve unit. N. M. B.

Hard y-rays from Ra-C -f- C' -j- C" +  D. S.
N ishida  (Physical Rev., 1937, [ii], 51, 996; cf. 
Devons, this vol., 210).—Examination with a Wilson 
chamber showed rays of approx. energies 3-1, 4, and 
4-9 m.e.v., indicating that hard y-rays, but not such 
[3-rays as abnormal decay electrons, are emitted. An 
explanatory scheme of levels is suggested.

N. M. B.
Coherent scattering of y-rays at nuclei. A.

A chieser and I. P omerantschuk (Physikal. Z. 
Sovietunion, 1937, 11, 478— 497).—Theoretical.
Formula! are derived for the effective cross-section 
of the scattering. A. J. M.

Neutron scattering by magnetic substances.
0 . H altern  and M. H . J ohnson, jun. (Physical Rev., 
1937, [ii], 51, 992).—Using the theory of Bloch (cf. A.,
1936, 1173), results of a complete quantum mechanical 
treatment are given for unmagnetised paramagnetic 
and for ferromagnetic bodies. Expressions for mag
netic cross-section are compared. N. M. B.

Magnetic scattering of neutrons. II. F.
B loch (Physical Rev., 1937, [ii], 51, 994; cf. A.,
1936, 1173).—The comparative results of treating the

neutron as a true magnetic dipole, a sphere, or a 
cylinder are examined. N. M. B.

Scattering of fast neutrons. C. H. F a y  (Phys
ical Rev., 1937, [ii], 51, 995).—Using Bethe’s larger 
nuclear radius, the elastic cross-sections of heavy 
nuclei for Be-Rn neutrons are recalc, and plotted, and 
results are compared with previous vals. (cf. A., 1936, 
1314). N. M. B.

Neutron yields from artificial sources. E.
A m ald i, L. R. H afstad , and M. A. T uye (Physical 
Rev., 1937, [ii], 51, 896—912).—Using the technique 
of reduction to thermal energies (cf. this vol., 58), 
measurements of the total yields of neutrons from 
deuteron bombardment of D20, Li, Be, and C for the 
range 300— 1000 kv., and from Rn -f- Be were made. 
Graphs for the “  activability ”  of the detector relative 
to the source-target distance are given and abs. 
yields approx. to 20% are calc. N. M. B.

Atomic transformation by means of y-rays.
W. B othe and W. Gentnbr  (Z. Physik, 1937, 106, 
236—248).—A continuation of previous work (this 
vol., 212). L. G. G.

Elementary consideration of some nuclear 
phenomena. A. H. Croup  arid L. A. G o l d b la t t  
(J. Chem. Educ., 1937, 14, 210—215).—A non- 
mathematical review o f  the nuclear transformations 
and artificial radioactivity o f  the lighter elements.

L. S. T.
Conservation of energy in the disintegration of 

8Li. L. H . R u m baug h , R. B. R oberts, and L. R. 
H afstad  (Physical Rev., 1937, [ii], 51, 1106— 1107; 
cf. this vol., 5).—Detailed deductions from an in
vestigation of the reaction 7Li -|- 2D =  8Li -f- aH  -f- Q 
are reported, and excitation curves for the delayed 
a- and [3-particles, and an energy diagram for 8Li 
disintegration, are given. Considerations of con
servation of energy and electric charge require the 
application of the neutrino hypothesis giving ®Li -> 
oHe +  aHe -f- -js -{- 0v -j- Q2. N. M. B.

Radioactive a-particles from 7Li -f- 2H. W. A. 
F ow ler  and C. C. L auritsen  (Physical Rev., 1937, 
[ii], 51, 1103).—a-Particle radioactivity when Li is 
bombarded by deuterons has been found by cloud- 
chamber investigation. A range-distribution curve 
is given and discussed. The suggested reactions and 
energy relation are : 7Li -f- 2H 8Li -j- rH -f- Q ;
8Li -> 8Be -f- er -j- E0; 8Be 4He -j- 4He +  T ; Q +  
E0 -j- T =  15-6±0-2 m.e.v. (cf. Lewis, this vol., 108).

N. M. B.
Proton-induced radioactivity in oxygen. L. A.

Du B r id g e , S. W. B arn es , and J. H. B uck  (Physical 
Rev., 1937, [ii], 51, 995; cf. this vol., 340).—Targets 
of quartz, solid oxides, or Pt foil in 0 2 under bombard
ment by protons of energy 1-4—3-8 m.e.v. give rise 
to periods of l-28±0-10 and 107±4 min. The 
former is identified with 17F formed by the capture 
of a proton by 180 , and the latter to the reaction 1 8 0  -f- 

18F -j| xn ; 18F -> 180  - f  e+. The reaction sets 
in sharply at 2-6 and rises rapidly to 3-8 m.e.v.; the 
approx. cross-section is 4 X 10~25 sq. cm.

N. M. B.
Separation of unweighably small amounts of 

artificially radioactive phosphorus from the
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stab le  is o to p e . 0 . E rbach er  and K . P hilipp  (Z. 
physikal. Chem., 1937, 179, 263—274; cf. A., 1936, 
773).—Ph3P 0 4 in CGH 6 solution is bombarded with 
neutrons, and the ijP produced, which is in the ionised 
form, extracted with H20  or C. The amount of 
ordinary stable P  in the extract is <  the 1-2 X 107th 
part of the amount bombarded. R. C.

Induced radioactivity of potassium. D. G.
H urst and H. W alke  (Physical Rev., 1937, [ii], 51, 
1033— 1037 ; cf. this vol., 213).—In addition to 
formation by deuteron or slow neutron bombardment 
of K salts, 42K is formed by the reactions 45Sc -(- 1re-> 
42K -)- 4He and 42Ca +  ln -> 42K +  JH, the relative 
probability in the last case being small. The half-life 
is 12-4+0-2 hr. Fast neutron irradiation of K  yields 
active Cl and 41A thus : 39 or 41K +  1n 36 or 38C1 +  
4He; 41K +  1n -$>- 41A +  XH. a-Particle bombard
ment of Cl yields 38K (half-life 7-7-+0-1- min.) thus : 
35C1 +  4He -> 38K -p hi, and deuteron bombardment 
of Ca gives : 40Ca +  2H -> 38K +  4He. N. M. B.

Radioactivity of 38K. W. J. H en d e rso n , L. N. 
R id en o u r , M. G. W h ite , and M. C. H enderson  
(Physical R ev., 1937, [ii], 51, 1107).—Rock-salt and 
also NiCl2, but not Na2C03, bombarded with 0-05 
microamp. of 7 m.e.v. a-particles give a strong 
activity of 7-5+0-1 min. half-life. The emitted 
particles are positrons, and evidence indicates that 
the radioelement is 38K formed from 35C1. Hence 
Walke’s 38K (10-5 hr.) (cf. this vol., 213) is probably 
42K (12-2 hr.). N. M. B.

Radioactivity produced in nickel by deuteron 
bombardment. R. L. T hornton  (Physical Rev., 
1937, [ii], 51, 893—896).—Ni bombarded with 5-mv. 
deuterons exhibits an intense positron activity of 
half-life 3-4+OT hr., shown chemically to be isotopic 
with Cu. The energy excitation curve for 3-—5 mv. 
for this reaction (proton capture) differs markedly from 
that for Cu (neutron capture). The variation with 
energy of the disintegration cross-section agrees with 
theoretical formulae for the penetration of a deuteron 
into a nucleus of radius 4-5 x  10-13 cm. N. M. B.

Artificialradioactivityproduced by «-particles.
L. N. R idenour  and W. J. H enderson  (Physical 
Rev., 1937, [ii], 51, 1102).—Co, Cu, and Ni become 
strongly radioactive when bombarded with about
0-05 microamp. of 7-m.e.v. a-particles. The relative 
initial intensities of the activities are Co : Cu : Ni =  
100 : 15 : 22. In each case decay is accompanied by 
emission of positrons. The respective half-lives and 
suggested identifications are : 9-65+0-07 min., 59+1 
min., 3-25+0-05 hr., and 62Cu, 68Ga, 61Cu.

N. M. B.
Artificial radioactivity produced by fast neu

trons and their inelastic collisions. J. R otblat 
(Nature, 1937,139, 1110— 1111).—The formation of a 
radio-element of 11 min. half-period from Cu irradi
ated by fast neutrons from a Be -f- Rn source has 
been confirmed (cf. this vol., 5). The product is 
62Cu derived from 63Cu by the loss of a neutron. The 
60 min. half-period product from Zn is also con
firmed, but it is an isotope of Ni and not of Zn (cf. loc. 
cit.). Li Ag, a product of 25+3 min. half-period 
but not of 50 sec. activity (cf. ibid., 107) has been

obtained, probably from the reaction 107Ag +  xn =  
106Ag +  2hi. The efficiency of this reaction is approx.
0-03 of the total efficiency of fast neutrons in producing 
radioactivity in Ag. Activations of this type lead 
to the appearance of two neutrons that are more 
efficient than fast neutrons in producing activation of 
the “  capture ”  type. This may account for the 
increase of artificial activity observed when fast 
neutrons pass through relatively small thicknesses of 
certain absorbing substances, and attributed hitherto 
to inelastic collisions. L. S. T.

Radioactive isotopes of copper. E. A . Oeser 
and J. L. T uck (Nature, 1937, 139, 1110).—Irradi
ation of CuO with fast neutrons from a Ra-Be source 
gives a radioelement of 160+10 min. half-period. 
This ppts. with NiS and must be due to §|lSIi or ||Ni; 
it may be produced from either ||Cu or "Cu by 
capture of a neutron and expulsion of a proton. The 
same half-period has been found in Ni irradiated by 
slow neutrons. Cu irradiated by slow in the absence 
of fast neutrons shows an activity of 13+0-5 hr. half- 
period, and the same activity was obtained by separ
ating radioactive Cu from Zn bombarded by fast 
neutrons. No indication of a 6 , 10, or 17 hr. period 
was obtained. L. S. T.

Production of a silver isotope of 24 minutes 
half-period by beryllium neutrons. H. R ed d e - 
mann and F. Strassmann (Naturwiss., 1937, 25, 
458—459).—The 24 min. half-period activity produced 
in AgN03 by neutrons from a Ra-Be source remains 
in the ppt. after pptn. as AgCl. It is probably due to 
the process *2?Ag (n ; 2n) *“ Ag -> 24 min. as suggested 
by Bothe and Gentner (this vol., 162) and Heyn 
ibid., 340). 0. D. S.'

Long-period activity in cadmium irradiated 
with neutrons. A. C. G. M itchell  (Physical 
Rev., 1937, [ii], 51, 995—996).—Cdfoil under neutron 
bombardment for a week gave rise to a decay curve 
showing periods 52+5 and 5 hr. (cf. Cork, this 
vol., 277). The activity was too weak to allow 
identification. N. M. B.

Sidereal time periodicity of cosmic rays and 
its phase shift. J. B ar n 6t h y  and M. F orr6 
(Nature, 1937, 139, 1064— 1065). L. S. T.

Mechanism of the production of cosmic 
showers. P. A ug er , P. E hrenfest , jiin., A. 
F reon , and (Mm e .) T. Grivet  (Compt. rend., 1937, 
204, 1797— 1799).—The production of secondary 
cosmic particles in Pb screens of varying thicknesses 
has been investigated. The results are in accord with 
the theory of Bhabha and Heitler (this vol., 213).

A. J. E. W.
Absolute intensity of the ionisation in argon 

by cosmic radiation at sea level. J. Cla y  and 
K. Oosthuizen  (Physica, 1937, 4, 527—530; cf. 
Clay and Jongen, this vol., 213).—The ionisation has 
been determined in A at pressures from 38 to 1 atm. 
The intensities of ionisation at 1 atm. under 12 cm. 
and under 56 cm. of Fe are 1-581 and 1-467, respec
tively. The max. energies of electrons ejected from 
the Fe walls under 56 cm. of Fe are <  under 12 cm. 
ofFe. 0 . D. S.
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Decrease of hard primary cosmic rays in mat
ter. J. Cl a y , J. T. W iersm a , and E. M. B ru in s  
(Physica, 1937, 4, 521—526; cf. A., 1936, 773).—The 
decrease has been determined in Hg, Pb, Fe, Sn, S, 
and H20  under layers up to 1300 g. per sq. cm., and 
is shown to depend on mass and not on electron 
density or the size of the nucleus. The coeff. of 
decrease decreases with increasing thickness of the 
layers. It is suggested that the decrease is due partly 
to replacement of protons by neutrons and partly to 
energy loss in ionisation, showers, and radiation.

0. D. S.
Passage of fast electrons and theory of cosmic 

showers. H . J. B h abh a  and W. H eitler  (Proc. 
Roy. Soc., 1937, A, 159, 432— 458).—A theoretical 
investigation of the production of secondary positive 
and negative electrons by a fast primary electron. 
Showers are explained by the ordinary quantum 
theory. Comparison with experiment shows that 
Rossi’s transition curve and Regener’s absorption 
curve are in agreement with theoretical predictions.

G. D. P.
Measurements of the nuclear absorption of 

electrons by the atmosphere up to about 1010 
electron volts. I. S. B o w e n , R. A. M il l ik a n , 
and H. V. N eher  (Nature, 1937, 140, 23).—Cosmic 
ray intensities at different atm. heights at Madras, 
India, and San Antonio, Texas, indicate that these 
rays produce their max. ionisation before they have 
penetrated through the first tenth of the atm. The 
latitude-sensitive part of the cosmic ray ionisation 
found in the lower atm. is practically all due to the 
secondary effects of varied nature resulting from the 
incoming electrons in the upper tenth of the atm. 
The absorption coeflfs. suggest that the particles 
producing the latitude and the east-west effect are 
predominantly positive electrons and not protons.

L. S. T.
Longitude effect and the asymmetry of cosmic 

radiation. G. L emaItre  (Nature, 1937, 140, 23— 
24). L . S. T.

Energy loss of cosmic ray particles in metal 
plates. P. M. S. B lackett  and J. G. W ilson  
(Proc. Roy. Soc., 1937, A, 160, 304—323).—The 
energy loss associated wtih the passage of cosmic ray 
particles through screens of Pb 1 cm. and 0-33 cm. 
and of A1 1 cm. thick has been measured. For 
energies of <  2  x  1 0 ® e.v. the observed energy 
losses agree with the predictions of theory, but at 
higher energies a discrepancy appears. The necessary 
modifications of the radiation formula are discussed 
and a formula is derived fitting experimental facts as 
well as can be expected. G. D. P.

Disintegration of high-energy protons. G. 
N ordheim , L. W. N ordheim , J. R. O ppenheim er , 
and R. Serber  (Physical Rev., 1937, [ii], 51 , 1037—- 
1045).—Mathematical. Application of the Fermi 
theory of (3-decay to energy transfers by high-energy 
protons to electrons and neutrinos in passing through 
matter is examined. N . M. B.

Transformation series from neutron irradi
ation of uranium. L. M e itn e r , 0. H a h n , and F. 
Strassmann (Z. Physik, 1937, 106 , 249—270).— 
A physical discussion of the relationship between the

three transformation series, and elements o f at. no. 
93 to 96. L. G. G.

Determination of the number of free electrons 
in metals from their mean free paths. L.
R iedel  (Metallwirts., 1937, 16, 634—640).—Recent 
investigations are reviewed. C. E. H.

Heavy particle interactions from ¡3-decay 
theory. G. D. Camp (Physical Rev., 1937, [ii], 
51, 1046— 1048).—Mathematical. Heavy particle 
and [3-decay interactions could not be reconciled by 
replacing the small const, g of a Fermi type coupling 
by a function of the momenta of the light particles.

N. M. B.
Matrix element in Fermi’s theory of ¡3-decay.

L. W. N ordheim  and F. L. Y ost (Physical Rev., 
1937, [ii], 51, 942—947).—Mathematical. The
formulation of Fermi’s theory of {3-decay for a com
plex nucleus containing many particles is investigated.

N. M. B.
(A) Mutual potential energy between two 

deuterons. K. U m e d a , S. T om onaga , and Y. O n o .
(b ) Exchange integral. S. T omonaga and K. 
U meda (Sci. Papers Inst. Phys. Chem. Res. Tokyo, 
1937, 32, 87— 96, 97— 102).— (a ) Mathematical. The 
exchange energy is calc, on the basis of neutron- 
proton force.

(b ) The conditions of disappearance of the exchange 
integral are determined. F. J. L.

[Suggested] experimental test of the proton- 
neutron exchange interaction. H. J. B h abh a  
(Nature, 1937, 139, 1021— 1022). L. S. T.

Statistical calculation of the density of the
energy levels of the nuclei. C. v a n  L ie r  and G. E.-
U hlenbeck  (Physica, 1937, 4, 531—542).—The 
calculation of Bethe (cJf. A., 1936, 1175) is extended.

O. D. S.
Statistical theory of the nucleus. L. L an d a u  

(Physikal. Z. Sovietunion, 1937, 11, 556—565).— 
Formula) for the energy distribution of nuclear levels 
can be obtained without assuming the nucleus to be 
an ideal gas (cf. A., 1936, 1175). A formula for the 
determination of the width of resonance levéis for 
neutrons is given. The inelastic scattering of neutrons 
is also discussed. A. J. M.

Dynamic liquid model of atomic nuclei.
K. U m eda  and Y. Ono (Sci. Papers Inst. Phys. Chem. 
Res. Tokyo, 1937, 32, 120— 128).—Theoretical. The 
Thomas-Fermi liquid model of at. nuclei is treated 
dynamically bv the method of Bloch (A., 1933, 443).

F. J. L.
Structure of nuclei beyond oxygen. E. W igner  

(Physical Rev., 1937, [ii], 51, 947—958; cf. this vol., 
109).—Mathematical. An attempt is made to cor
relate the inflexions in the mass defect curve with the 
energy differences between isobars as obtained by 
direct measurements and from the shift of the isotopic 
no. to higher vals, with increasing no. of particles.

N. M. B.
Magnetic moments of atomic nuclei. T.

Schmidt (Z. Physik, 1937, 106, 358—361).—A 
regular relationship exists between nuclear magnetic 
and mechanical moments. H. C. G.
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Signs of the nuclear magnetic moments of 
7Li, 85Rb, 87Rb, and 133Cs. S. Millm an  and J. R. 
Z acharias (Physical Rev., 1937, [ii], 51, 1049— 
1052).—Application of the at. beam method of non- 
adiabatic transitions shows that the sign is in each 
case positive, in agreement with results from hyperfine 
structure determinations. N. M. B.

Magnetic moment of the neutron. P. N.
P o w ers, H. Carro ll , and J. R. D unning (Physical 
Rev., 1937, [ii], 51, 1112— 1113).—Investigations 
previously reported (cf. this vol., 2 1 1 ) on the trans
mission of neutrons through Fe plates are repeated 
with two and three plates, using neutrons emitted 
from a “  howitzer ”  cooled to liquid air temp. Curves 
are given showing that the effect (% increase in 
transmission with the plates magnetised) increases for 
slower neutrons and for greater thicknesses of Fe. 
Theory is discussed. N. M. B.

Sign of the magnetic moment of free neutrons.
0. R. F risch , H . vo n  H al b a n , jun., and J. K och 
(Nature, 1937, 139, 1021).— Using the method 
previously proposed (this vol., 340), the magnetic 
moment of the free neutron is found to be negative,
1.e., the relative direction of spin and magnetic moment
is the same as in thé electron. This is in agreement 
with expectations based on the magnetic moments of 
the proton and deuteron. L. S. T.

Origin of quadrupolar moments of atomic 
nuclei. J. Solomon (Compt. rend., 1937, 204-, 
1935— 1938).—Mathematical. J. G. A. G.

Additional interaction of protons with an 
electromagnetic field, due to the presence of the 
electron-neutrino field. H. P rim akoff  (Physical 
Rev., 1937, [ii], 51, 990—991; cf. this vol., 278).— 
Mathematical. N. M. B.

Generalisation of the equations of the self- 
consistent field for two-electron configurations.
A. F. Stevenson  (Proc. R oy. Soc., 1937, A, 160, 
588—604).—Mathematical.

Calculation of transition probabilities in hel
ium. E. A. H y l le r a a s  (Z. Physik, 1937, 106, 
395— 404).— Theoretical. H . C. G.

Neutrino theory of light. A. Sokolov (Nature, 
1937,139, 1071).—Theoretical. L. S. T.

Bose amplitudes in the neutrino theory of light.
V. F ock (Compt. rend. Acad. Sci. U.R.S.S., 1937,15, 
241— 244).—Mathematical. A. J. E. W.

Values of fundamental atomic constants.
S. von  F riesen  (Proc. Roy. Soc., 1937, A, 160, 
424— 440).—A crit. survey of the at. consts. from a 
no. of sources leads to the following vais. : velocity 
of light (2-9978i0-0002) X 1010 cm. per sec., sp. 
charge of electron (l-7585±0-002) X 107 e.m.u. per g., 
electronic charge (4-S00i0-005) x  10~10 e.s.u.,
Planck’s const. (6-610i0-015) X 10-27 erg sec., 
Avogadro’s no. (6-028±0-008) X 1023, mass of H 
atom (l-673±0-003) X 10-24. The reciprocal of 
Sommerfeld’s fine structure const, is thus 136-9, 
which agrees within the limits of error with Edding- 
ton’s hypothetical val. 137. G. D. P.

Redetermination of the elementary charge 
by the oil drop method. Y. I s h id a , I. F u k u - 
SHIMA, and T. Suetsugu (Sci. Papers Inst. Phys. 
Chem. Res. Tokyo, 1937, 32, 57—77, and Nature, 
1937,140 , 29).— In view of discordant available vals. 
of e an investigation was made, using an improved 
Mijlikan apparatus, with special reference to the 
effect of the convection current on the speed of the 
oil drop, evaporation and oxidation (or adsorption) 
of the drop, the shape of the drop, and the effect of 
the arc on the drop. Full data are tabulated. The 
val. obtained for e is (4-806±0-003) X 10-10 e.s.u. 
using Harrington’s val. for ij. N. M. B.

Collision of two oil drops and the stability 
of a non-spherical oil drop. Y. I sh id a  (Nature, 
1937, 140, 70—71).—In experiments on the fall of 
electrified oil drops for the determination of e (cf. 
preceding abstract) four types' of drops, varying in 
shape and time of fall, have been identified.

L. S. T.
Mechanism of the formation of atomic and 

colloidal centres of silver in alkali halide phos
phors. A. T oporec (Compt. rend. Acad. Sci. 
U.R.S.S., 1937, 15, 245—248; cf. A., 1936, 427).— 
The formation of at. Ag and K centres by penetration 
of electrons into KC1 and KBr crystals has been 
studied by observing their ultra-violet absorption 
coeffs. The formation of colloidal Ag particles 
instead of at. centres is discussed. A. J. E. W.

Aluminium oxide bands. (Miss) E. B odson  
and (Miss) F. D ehalu  (Bull. Acad. roy. Belg., 1937, 
[v], 23, 408—415).—Using the method of explosion of 
fine A1 wires as a source of excitation, several new 
bands of the system 2S—2S of A10 have been observed, 
and the sequences Ad — 2 and Av =  3 have been 
traced beyond their convergence. The extrapolated 
normal heat of dissociation is 4-105 e.v. N. M. B.

Analysis of molecular 3n states with applic
ation to A1H, OH+, and BH. C. N. Challacombe 
and G. M. A lm y  (Physical Rev., 1937, [ii], 51, 930— 
936).— The mol. consts. X, B, and D are calc, by 
Gilbert’s method (cf. A ., 1936, 661) with a more 
accurate consideration of the rotational D terms. A 
graphical method of obtaining X is developed. Graphs 
show, for K  — 2, 3, 4, 5, the variation in multiplet 
splitting as the coupling const. X varies from — 8  to 10. 
New data for A1H lines with K  < 6  are given. A 
comparison of corresponding electronic Is coupling 
coeffs. in mol. and atom is made. N. M. B.

Structure of the a and ¡3 band systems of SiF.
E. H. E y ster  (Physical Rev., 1937, [ii], 51, 1078— 
1086).—A new vibrational analysis of the a system 
is given, and a detailed rotational structure analysis 
of the (0 , 0 ) band of the a and of the p system is 
tabulated. Consts. are evaluated and spin doubling 
is discussed. N. M. B.

Band spectra of ionised halogen hydrides.
III. Fine structure and isotope effects in hydro
gen chloride and deuterium chloride spectra. 
Term schemes. F. N orling  (Z. Physik, 1937, 
106, 177—204).—A theoretical discussion.

L. G. G.
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Spectrum of thallium fluoride. H. G. H owell 
(Proc. Roy. Soc., 1937, A, 160, 242—253).—Absorp
tion and emission spectra of TIE have been photo
graphed and analysed. A doublet and singlet band 
system and three continua are found in the region 
2000—3100 A. No sign of 203T1 is detected.

G. D. P.
Molecular emission spectra of metallic salts.

P. Mesnage (Compt. rend., 1937,204,1929— 1931).— 
Under the conditions employed (cf. A., 1935, 1051), 
CrBij, N il2, and M nl2 did not afford mol. emission 
spectra. With NiBr2, band spectra were emitted at 
3900—5100 A. and there was a max. of continuous 
emission at 5700 A. With CoBr2, band spectra were 
emitted at 4340— 4900 and 5400—5750 A.

J. G. A. G.
Absorption spectrum of solid anhydrous 

cobalt chloride. O. R . H owell and A . J ackson  
(J.C.S., 1937, 973— 979).— An investigation and 
comparison o f  the bands o f  the solid deposited on 
filter-paper and o f  solutions in aq. HC1 confirms the 
view that the blue colour is typical o f  association o f 
the Co ion with four Cl ions, and the red colour o f 
association with six groups. The transition r e d -  
blue in the range liquid air tem p.— 350° does not 
accord with the visual appearance Owing to the vari
ation o f  intensity o f  the relative amounts o f  Co in 
the respective forms. The conversion with rise o f 
temp, is comparable with that o f  the salt in aq. HC1 
or aq. MgCl2 and is attributed to increasing association 
o f  Co with four Cl ions. Crystal structure determin
ation by  the powder m ethod shows no indication o f 
such change. The absorption spectrum o f  the solid 
salt deposited on various supports shows that different 
bands are enhanced by  different surfaces.

N. M. B.
Available surface of cellulose. O. R. H owell 

and A. J ackson  (J.C.S., 1937, 979—982).—With a 
view of determining the available or real surface of 
cellulose fibre, the absorption spectrum of solid CoCl2 
deposited in different amounts- on filter-paper was 
measured. Absorption max.-deposit curves show 
discontinuity corresponding with the formation of a 
primary covering, and evidence that this is unimol. is 
given. The calc, available surface is 85 times as great 
as the total apparent surface obtained by measure
ments of the constituent fibres under a microscope. 
Results are discussed in relation to the granular theory 
of cellulose. N. M. B.

Absorption spectra of solutions of some 
halides and oxyhalides of sulphur, selenium,
and tellurium. R. Sam u el  and M. U sman (Proc. 
Indian Acad. Sci., 1937, 5, A, 425— 432).—The 
absorption spectra X >2400 A. of SOBr2, SeOCl2, 
SeBr4, TeBr2, Tel2, and Se2Br2 dissolved in neutral 
solvents are similar to those found in the vapour state 
(A., 1936, 775). The Te-I bond energy is 36 kg.-cal. 
per mol. F. J. L.

Absorption spectrum of phosphorus penta- 
selenide vapour. M. I. H aq  and R. Sam uel 
(Proc. Indian Acad. Sci., 1937, 5, A, 423—424). The 
two long-wave limits are XX 3420 and 2534A,, XmaI!. 
2780 A . ; the energy difference is l -3 e.v. (lD — 2P  of 
So == 1*18 e.v.). The two regions of selective

absorption probably correspond with the dissociation 
processes 0-5P„Se3 -> 0-5P„Se3 +  Se (2P) ; 0-5P2Se5 ->
0-5P2Se3 +  Se"(iZ>). “ F. J. L.

Energy of dissociation of carbon monoxide.
R. Schmid and L. Gerô (Z. physikal. Chem., 1937,
B , 3 6 ,105—128 ; cf. this vol., 279).—Consideration of 
the absorption spectrum leads to the dissociation 
scheme CO +  11-06 volts-> C (5<S) +  0  (3P ). This 
scheme also agrees with the results of electron 
collision experiments in CO and C02. The val. 
170-2 kg.-cal. is calc, for the at. heat of vaporisation 
of solid C. This leads to CN (X 2£) -> C (5S) +  
N ('*$) — 182-6+5 kg.-cal., a result which seems to 
be supported by the distribution of perturbations in 
the B2£ state. The above dissociation scheme also 
permits an interpretation of the ultra-violet absorption 
spectra of CO and C02. R. C.

Completion of the term schemes of carbon 
monoxide. II. R. Schm id  and L. Gerô (Z. 
Physik, 1937, 106 , 205—211).—A continuation of 
earlier theoretical work (this vol., 279). L. G. G.

Absorption spectra and photochemistry of 
polyatomic molecules containing alkyl radicals.
V. Vibration frequencies and structure. H. W. 
T hompson and J. W. L innett (Proc. Roy. Soc., 1937, 
A, 160 , 539—562; cf. A., 1936, ‘ 1443).—The 
vibration frequencies of metallic alkyl compounds are 
considered. It is shown that with ZnMe2 and HgMe2 

a valency force field is more satisfactory than a 
central force, and that the experimental data are 
consistent with a linear structure. The bearing of 
the results on certain chemical problems is discussed.

G. D. P.
Optical absorption of porphyrins. XI. A.

Stern  and M. D ezeliô (Z. physikal. Chem., 1937, 
179, 275—294 ; cf. this vol., 165).—Introduction of 
two OH into the 5 :6  position of the chlorin system 
shifts the band max. towards the red, but otherwise 
has little effect on the band spectrum, which remains 
of the “  chlorin ”  type. Dihydroxychlorin and 
dihydroxy-^-chlorin have different absorption 
spectra, which suggest that the steric relations between 
these isomerides are similar to those between the 
corresponding unoxidised compounds. The absorp
tion curves of the diliydroxyporphyrins (I) are of the 
“ porphin ”  type, indicating oxidation, not at the 
(3-positions of the nuclei of the porphin system (II), 
but at the methine bridges. From the similarity 
between the effects on the absorption spectrum of 
introduction of Me and OH into the methine bridges 
of (II) and the effects accompanying similar substitu
tions in C6H 6 it is inferred that the OH in (I) are 
attached to the y- and S-C atoms. The absorption 
spectra of solutions of mono- and di-hydroxypor- 
phyrins vary little with the solvent. The changes 
occurring in porphyrin solutions in light apparently 
consist in photo-oxidation proceeding by way of (I). 
In acid solutions the absorption spectra of (I) differ 
considerably from those of the corresponding por
phyrins, presumably owing to modification of the 
basic character of the porphyrin complex by the OH. 
The absorption spectrum of mesorhodin Me ester (III) 
(fluorescent) is of the “ porphyrin ”  typo. In 
solution equilibrium seems to be established between
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(III) and the corresponding mesoverdin (non- 
fiuorescent). R. C.

Near infra-red absorption spectrum of heavy 
water. L. K elln er  (Proc. Roy. Soc., 1937, A, 
159, 410—415).—The absorption of liquid D20  in tho 
range 0-9 to 2-1 u has been measured. Four absorp
tion bands are observed and ascribed to overtones and 
combination tones of three fundamental frequencies.

G .D . P.
Rotation of water molecules in carbon disul

phide solution. E. L. K in se y  and J. W. E llis 
(Physical Rev., 1937, [ii], 51, 1074— 1078).—The 
absorption spectrum of H20  dissolved in CS2 (1 in. 
length) was investigated for four combination bands 
corresponding with those found in the vapour state. 
A correlation is made between the solution and 
vapour bands with and without the assumption of 
vapour-solution shift. Results in each case indicate 
that the mol. in the solution is freely rotating. The 
existence of line structure in the solution spectrum is 
undecided. In the 3 (x region a doublet in the solution 
of components at 2-80 and 2-65 ¡a is found.

N. M. B.
Infra-red absorption of mixtures of water 

and organic liquids. D. W illiam s , T. Gatica , 
and W . Gordy  (J. Physical Chem., 1937, 41, 645— 
649).—Tho infra-red absorption spectra of Me0H-H 20, 
Pr0H -H 20, and glycerol-H20  mixtures have been 
measured. It is concluded that the intense bands at
2-8 jx. and the weaker bands at 6-1  ¡x are due to H20 
mois, which have been distorted by the solvent mois. 
Even in mixtures containing only 5% of H20  a con
siderable no. of these distorted mois, are associated 
in a manner similar to that in the liquid H20  state, 
as is shown by the existence of the 4-7 (i absorption. 
No evidence of the distortion of alcohol mois, was 
found. O. J. W .

Effect of hydrogen bonding on the infra-red 
absorption of the hydroxyl group. A. M. B us- 
w e l l , V. D eitz , and W. H. R odebush  (J. Chem. 
Physics, 1937, 5, 501—504 ; cf. this vol., 110).—Aq. 
solutions of o-NOo'CgHj-OH (I), 2 : 4-dinitroresorcinol, 
2:4- and2 :^ (N Q ^ H g-O H , 2 :4 :6-(N02)3C6H2-0H, 
Me salicylate (II), salicylaldehyde, and o-nitroanisole, 
and solutions of (I) in CS2 and C2C14 all show a strong 
absorption max. at about 3350 cm.-1 After keeping 
in contact with D20, (I) and (II) show a decrease in the 
intensity of this band and formation of a new max. at 
2440 cm.-1, attributable to replacement of OH by 01). 
The absorption spectra of aq. MeOH, EtOH, Bu“OH, 
and CH2Ph-0H show a decrease in the intensity of 
the 3700 cm.4  band with increasing alcohol concn. 
whilst a band appears at 3400 cm.-1 of intensity ~̂> 
that of the 3700 cm.-1 band. This is interpreted as 
indicating intermol. H bonds. J. W. S.

Assignment of the 8„s, frequencies in 
the ethylene molecule. T. Y. Wu (J. Chem. 
Physics, 1937, 5, 600—601).—Theoretical consider
ations support the view of Sutherland and Dennison 
that of the fundamental frequencies of C2H,„ =
1623 and v2irt =  1342 cm.-1, respectively (cf. A.,
1935, 569). This causes certain changes in the vais, 
of the frequencies for G>H,D, and C2D4 (this vol., 
397). " J. W. S.

Infra-red spectrum and internuclear distances 
of methylacetylene. R. M. B ad g er  and S. H. 
B au er  (J. Chem. Physics, 1937, 5, 599).—The 
spectrum of CMe-CH lias been measured over the 
range 7500—11,500 A., and the 10,304 A. band 
re-investigated in detail. The results confirm 
previous data (this vol., 166), and it is concluded 
that the short C—C distance, 1-463 A., indicated for 
this compound is real. This is in accord with the 
observation that the bond force const, in these 
compounds is >  the val. expected for a C—C distance 
of 1-54 A. (ibid., 219). J. W. S.

Infra-red and Raman spectra of chlorobromo- 
methanes. J. L ecomte, H. V o lk rin g er , and A. 
T chakirian  (Compt. rend., 1937,20 4 ,1927— 1929).— 
The Raman frequencies are: CCl3Br 187, 243, ‘289, 
418, 710, 765, CCl„Br2 141, 164, 230, 252, 318, 370, 
672, 720, 759, and CClBr3 139, 210, 266, 326, 674, 
734 cm.-1 The infra-red frequencies between 500 
and 1400 cm.-1 are : CCl3Br 717, 764, CCl2Br2 680, 
727, 764, and CClBr3 667, 740 cm.-1 J. G. A. G.

Werner complexes. Dissimulation of the N-H  
vibration in ammine complexes. (Mm e . ) M. F r e y - 
mann and J. P. M athieu  (Bull. Soc. chim., 1937, [v], 
4,1297— 1300).—Aq. solutions of [Pt(NH.3)3C5H 5N]Cl2 
and n's-[Pt(NH3)2(C5H 5N)2]Cl2 do not show the ab
sorption band at 1-04 ¡j. and tho Raman frequencies 
characteristic of NH3 (cf. A., 1935, 563; this vol., 
219). An anomaly is explained (A., 1931, 1353; 
this vol., 168.) J. G. A. G.

Raman spectra of crystal powders. V. I. 
Inorganic nitrates. II. Water of crystallisa
tion. R. A n a n th ak rish n an  (Proc. Indian Acad. 
Sci., 1937, 5, A, 447— 462).—I. The Raman spectra 
of NaNOo, KNOa, NH,N03, Pb(N03)2, Sr(N03 )2 ,4H20, 
Ca(N03)2,4H,0, Cd(N03 )2,4H„0, "Mg(N03)2 ,6H20,
Cu(N03)2 ,3H20, Ce(N03)3 ,6H20 , and Bi(N03)3 ,5H20 
have been photographed using the technique of 
complementary filters. The main nitrate frequency 
is 1050 cm.-1, intense and sharp in all nitrates, and a 
less intense lino 710—755 cm.-1 The interval 1100—  
1600 cm.-1 is complex, and depends on nature of 
cation, no. of H20  of crystallisation, and crystal 
structure.

II. The spectra of Mg, Ca, Cd, Cu, Ce, and Bi 
nitrates, Sr, Mg, and Mn chlorides, CuS04 ,5H20, 
NaV04 ,12H20, Na3P0„12H 20, Na2C03 ,10H20, and 
Na2B40 7 ,10H,0 all differ widely from one another. 
The H20  of crystallisation gives rise to Raman fre
quencies between 3150 and 3650 cm.-1 F. J. L.

Relation between Raman frequencies and in
teratomic distances. P. D onzelot and J. B arriol  
(Compt. rend., 1937, 204, 1867— 1868).—The plot of 
“  reduced ”  frequency against internuclear distance 
is a straight line. Methods of obtaining the 
“  reduced ”  frequencies are outlined. W. R. A.

Raman spectrum of monodeuteroethylene. 
J. M. D elfosse, JVC. Jungers, G. L em a itr e , Y. L. 
T chang , and G. M anneback . (Nature, 1937, 139, 
1 1 1 1 —1112).— Calc, data for C2H4, C2H3D, G2D 4 and 
observed data for C2H3D are tabulated and discussed. 
Calc, and observed frequencies for C2H3D agree to 
within 1-5%. L. S. T.
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Raman spectra of amino-acids and related 
compounds. IV. Ionisation of di- and tri
carboxylic acids. J. T. E dsall (J. Chem. Physics, 
1937, 5, 508—517; cf. A., 1936, 269; this vol., 168, 
282).—Raman frequencies are recorded for aq. 
solutions of H2C204, K 2C20 4, CH2(CO,H)2,
CH2 (C02H) (C02Na), CH2(C02Na)2, CD2(C02D)2,
CD2(C02Na)2, crotonic acid, Na crotonate, Na2 

maleate, Na, fumarate, d- and 7?>eso-tartaric acids, 
Na2 ¿-tartrate, /-aspartic acid hydrochloride, Na 
Z-aspartate, ¿-glutamic acid hydrochloride, Na 
¿-glutamate, tricarballylic acid, Na3 tricarhallylate, 
citric acid, and Na3 citrate, together with preliminary 
data for NH2 -acids, The strong C02H frequency at 
about 1700 cm.-1 vanishes on ionisation, and the ions 
show one or more intense polarised lines near 1400 
cm.-1, which are almost unaffected by D substitution 
and probably correspond with a symmetrical valency 
oscillation of the C02' group. Deformation fre
quencies in the same region and due to CH2; and Me 
groups are changed by D substitution. Most of the 
substances show strong polarised lines at 700— 
950 cm.-1, which are increased in frequency by
30—50 cm.-1 on ionisation and depressed bv D 
substitution. Frequencies below 600 cm.-1, which 
are almost unaffected by ionisation or D substitution, 
are attributed to bending or twisting vibrations.

J. W. S.
Light scattering, Raman spectra, and allied 

physical properties of some essential and veget
able oils. C. D ak sh in am u k ti (Proc. Indian Acad. 
Sci., 1937, 5, A, 385— 406).—The adiabatic and 
isothermal compressibility, sp. vol. for various temp., 
sp. heat at const, pressure, n, rotation of plane of polaris
ation, depolarisation factor, intensity of scattered 
light, and Raman spectra of eucalyptus, cajeput, 
coriander, anise, citronella, sandal, coconut, ground
nut, and castor oils are recorded. The intensity of the 
scattered light indicates that its origin is mol., and 
the Raman spectra show that the accepted chemical 
constitutions of; the oils are correct. F. J. L.

Formation and mode of action of light-sensitive 
zinc sulphide and other luminophores. N.
R iehl  (Ann. Physik, 1937, [v], 29, 636—664).—A 
survey of recent work. H. C. C.

Ionisation potentials of free radicals methyl 
and ethyl. R. G. J. E raser and T. N. J ew itt (Proc. 
Roy. Soc., 1937, A , 160, 563—574).—A beam of free 
radicals, formed by thermal decomp, of Pb tetra- 
alkyl, is admitted to an ionisation gauge. From 
the ion current the ionisation potentials are deduced 
(Me 11-2, Et 10-6 volts ±  0-8). G. D. P.

Photo-electric measurements with metallic 
antimony. R. S uh rm an n  and W. B e r n d t  (Z. 
Physik, 1937, 106, 354—357; cf. Middel, this vol., 
395).—Middel’s films of Sb must have contained some 
non-metallic Sb. The internal photo-electric effect 
in metallic conductors is vanishingly small.

H. C. G.
New kind of permanent polarisation of dielec

trics. G. Nadjakoff (Compt. rend., 1937, 204, 
1865— 1866).—By subjecting a dielectric to the 
simultaneous action of illumination and an electric 
field a new type of polarisation (permanent photo

polarisation) is induced. This is maintained in
definitely if the dielectric is kept in the dark after 
removal of the electric field. Its magnitude can be 
measured from the current produced in an ionised 
gas under standard conditions of illumination of the 
photo-cell. W. R. A.

Effect of heat on the uni-polar electrical con
ductivity of carborundum. M. K . Ciia k r av arty  
and S. R. K hastgir (Phil. Mag., 1937, [vii], 24, 
127— 141; cf. A., 1935, 148, 682).—The effect of 
change of temp., between 300° and 800° abs., on the 
conductivity of a carborundum crystal in two opposite 
directions has been studied, k increases exponenti
ally with temp. The ratio of the two vals. of k rises 
or falls with temp., or shows a max. val. The results 
are interpreted on the basis of the Wilson-Fowler 
electron theory of semi-conductors. A. J. E. W.

Dependence of dielectric loss on constitution 
and size of molecule of ketones. W. H olzmuller 
(Physikal. Z., 1937, 38, 574— 587).—The dielectric 
loss of a no. of aliphatic and cyclic ketones in non
polar solvents was determined by finding the heat 
produced when the solutions were placed in a high- 
frequency field. The calc, relaxation time increases 
with increasing size of the ketone mol., and is different 
for two ketones of the same moment but different 
structure. The effects of solvent and dipole associ
ation are considered. The results can be explained 
by the dipole theory. The agreement with theory is 
better for the larger mols. A. J. M.

Theory of electrical breakdown in ionic 
crystals. H. F roh lioh  (Proc. Roy. Soc., 1937, 
A, 160, 230—241).—From the time of relaxation of 
an electron in an ionic lattice the crit. field, F, for 
electrical breakdown is calc. Agreement with experi
ment is obtained. F  increases with rising temp, and 
if foreign atoms are introduced into the lattice. The 
theory also indicates an increase in F  for layers about 
10-6 cm. thick. G. D. P.

Dielectric constant of mixed crystals of sodium 
ammonium and sodium potassium tartrates.
R. C. E vans (Phil. Mag., 1937, [vii], 24, 70— 79).— 
Vals. of s for a complete series of mixed crystals, 
obtained in the frequency range 50—2000 kc., are 
recorded. For the Na NH4 salt, e =  8-2. No vari
ation of e with frequency occurs in the above range.

A. J. E. W.
Dielectric constants of solutions of some alco

hols in benzene. V. I. R omanov and I. A. E ltzin  
(Physikal. Z. Sovietunion, 1937, 11, 526— 538).— 
The dielectric consts. of MeOH, Bu^OH, n- and iso- 
CsHn *OH in C6H 6 have been determined for X 57-75 
cm., and the mol. polarisations have been calc. The 
electric moments are obtained and compared with 
those for a static field. The deviation is considerable, 
except in the case of MeOH, the vals. agreeing more 
closely with those calc, for the absorption max.

A. J. M.
Dipole moments of hydrazides. P. R. F r e y  

and E. C. Gilbert  (J. Amer. Chem. Soc., 1937, 59, 
1344— 1347).—Vals. of (j. for benzoyl-, a(3-dibenzoyl-, 
a-benzoyl-P-p-toluoyl-, a-benzoyl-|3-^-chiorobenzoyl-, 
and a- benzoyl- (3-^-nitrobenzoyl-hydrazidc, azodi-
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benzoyl, and 2 : 5-diphenylfurazan are 2-70, 2-63,
3-38, 3-82, 5-57, 2-85, and 3-45, respectively.

E. S. H.
Raman effect and dipole moment in relation 

to free rotation. VIII. Molecular structure 
of carbonic esters. M. K ubo , Y. M orino , and 
S. Mizushima (Sci. Papers Inst. Phys. Chem. Tokyo, 
1937, 32. 129— 137).—The dipole moment of Et;>C03 

is 1-07 (79—204°) and of Me2C03 0-86— 1-00 (55— 
206°). These is no significant single bond-double 
bond resonance, the normal state approximates to 
the classical formula, and the temp, effect in Me2C03 

is due to oscillation of Me groups; this is not possible 
in Et2C03 because of mutual interaction of Et groups,

F. J. L.
Dielectric constant of cetyl alcohol near itsm.p.

K . H igasi and M. K tjbo (Bull. Chem. Soc. Japan, 
1937, 12, 326—327).—Data for the range —13-5° 
to 64° show that cetyl alcohol has a max. dielectric 
const, at slightly <  m.p. J. G. A. G.

Double refraction effect in certain fatty 
materials. L. B ellingham  (Nature, 1937, 140, 
70).—When tested by the projection refrac tome ter 
vaseline, lanoline, rubber lubricant, ordinary yellow 
soap, and green soft soap show two refractive indices.

L. S. T.
Origin of optical activity in nature. C. W. F.

Spiers (Naturwiss., 1937, 25, 457).—The theory of 
Kuhn is preferred to that of Langenbeck and Triem 
(cf. A., 1937, III, 29). O. D. S.

Relative and absolute spatial configurations 
of optically active tri-diamine complexes of 
chromium, cobalt, and rhodium. F. M. Jaeger  
(Bull. Soc. chim., 1937, [v], 4, 1201— 1220; cf. this 
vol., 170).—Earlier work by the author and others is 
discussed (cf. A., 1928, 1172). The application of 
Werner’s solubility rule to the halogeno-cZ-tartrates 
shows that Z)-[Co(en)3], Z>-[Cr(en)3], ¿-[Rh(en)3] (I), 
L-[X(d-cpn)3], and ¿-[X(d-cxn)3] have the same 
spatial configuration, where D and L denote rotation 
of resolved complex in red light, X  =  Co, Cr, Rh, 
en =  (CH2-NH2)2, cpn =  cycfopentanediamine, and 
cxn =  «/dohexanediamine. Only in (I) does sub
stitution of Co or Cr by Rh lead to inversion of 
rotation in the red, the configuration remaining the 
same. Application of Delepine’s “  active racemate ” 
method (A., 1935, 65) confirms the above conclusions. 
The rotatory dispersions and circular dichroism of the 
chlorides of the above ions and of i-[Co(i-cxn)2(en)]Cl3 
and L-[Co(<f-cxn)(en)2]Cl3 have been determined (cf.
A., 1936, 410) and when interpreted by the method of 
Kuhn and Bein (A., 1934, 476) lead to identical spatial 
configurations for all of the ions except in the case of
i-[Co(d-cpn)3]Cl3, which gives anomalous results, and 
this suggests that the method may not have the range 
of application hitherto supposed. J. G. A. G.

Measurement of circular dichroism in the 
ultra-violet regions. I. R. T such id a  (Bull. 
Chem. Soc. Japan, 1937, 12, 276—285).—Mathe
matical. A general equation (i) for use in measure
ments of circular dichroism (A., 1930, 1096) has been 
developed and the equation formerly used (loc. cit.) 
is shown to be a very special case of (i). The optical 
absorption, rotatory dispersion, and circular dichro

ism of NH4 x-bromocamphor---snlphonate in the 
visible and ultra-violet have been determined.

J. G. A. G.
Magneto-optical properties of compressed 

gases : magnetic birefringence of nitric oxide. 
Magnetic rotatory power of helium. H. B izette 
and B. T sai (Compt. rend., 1937, 204, 1870— 1871). 
—A calc. Cotton-Mouton const, for NO agrees well 
with the observed val. and indicates that the bire
fringence is max. at —57°. The Verdet const. for 
He at 89 kg. per sq. cm. lias been measured.

W. R. A.
Anomalies in the magnetic rotatory dispersion, 

of sulphuric acid solutions of tellurium. H.
B izette and M. Scherer (Compt. rend., 1937, 204, 
1931— 1933).—The rotations due to Te were positive 
on both sides of the Te absorption band. J. G. A. G.

Structure and electronic interpretation of 
some optically active sulphoxides.—See A., II, 
373.

Polarity of chemical bonds. M. L. H uggins 
(J, Chem. Physics, 1937, 5, 527—529).—It is as valid 
to consider polar bonds to resonate between two 
covalent states as between a covalent and an ionic 
state. It is suggested that a H atom may be bonded 
simultaneously to two other atoms if they are suffi
ciently electronegative (e.g., F), and that C or N 
atoms suitably surrounded by electronegative atoms 
can hold > 4  bonding electron pairs in the valency 
shell. Pauling’s magnetic criterion of bond type may 
distinguish between covalent bonds and ionic bonds.

J. W. S.
Determination of intermolecular forces in 

gases from their viscosities. D. B urnett  (Proc. 
Camb. Phil. Soc., 1937, 33, 363—370).—Theoretical.

F. J. L.
Force constants and molecular structures.

C. R. B atley and J. B. H ale (Nature, 1937, 139, 
1 1 1 2 ).—For C0C12, CH20, and C0(NH2)2 the carbonyl 
force consts. are of the order 12-3, 11-5, and 10-2, 
respectively; the carbonyl frequency, Oj, for CH20  
(1744 cm.-1) can be regarded as the normal val., and 
arises from a pure double linking. CO(NH2)2 (« j — 
1655 cm.-1) has a considerable single linking con
tribution, but C0C12 (<ax — 1827 cm.-1) has a marked 
triple linking effect. L. S. T.

Rotation and vibration of linear triatomic 
molecules. A. W einberg  and C. E ckart  (J. 
Chem. Physics, 1937, 5, 517—522; cf. A., 1935, 685). 
—Mathematical. The wave equation of the triat. 
mol. is derived and its approx. solution is discussed.

J. W. S.
Determination of the constants of harmonic 

vibrations, O. R ed lich  and H. T ompa (J. Chem. 
Physics, 1937, 5, 529—538; cf. A., 1935, 685).— 
Mathematical. The method of relating the consts. 
of potential energy and frequency of potential 
systems for harmonic vibrations is developed.

J. W. S.
Re-determination of the carbon-oxygen dis

tance in calcite and the nitrogen-oxygen distance 
in sodium nitrate. N. E lliott (J. Amer. Chem. 
Soc., 1937, 59, 1380— 1382).—X-Ray investigation 
gives 1-313 A. for the C— 0  distance and 1-210 A. for
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the N— 0  distance. The latter val. is discussed in 
relation to the effect of resultant charge of an atom 
on its covalent radius. E. S. H.

Valency angle and radius of action of bound 
atoms. H. A. Stu ar t  (Z. physikal. Chem., 1937,
B, 36, 155— 162).—Existing data for internuclear 
distances and valency angles for mols. of the types 
A X 2 and AX 3 indicate that valency angles >  the 90° 
required by wave mechanical theory for O, S, and N, 
e.g., 1 1 0 ° for 0 , are due to repulsive forces between 
the X  atoms. Interat. repulsive forces appear in
adequate to effect any appreciable deformation of 
electron envelopes. R. C.

Quantum theory of atomic polarisation. I. 
Polarisation by a uniform field. II. Van der 
Waals energy of two atoms. R. A. B u ckingh am  
(Proc. Roy, Soc., 1937, A, 160, 94— 113, 113— 126). 
—I. The at. polarisability of several atoms containing 
closed electron groups is calc, from their self-con
sistent fields. An antisymmetrical wave function 
gives better results than a symmetrical function.

II. The method developed above is used to calc, 
the mutual energy of an atom polarised by another 
distant atom. The dipole-dipole const, is related to 
the at. polarisability, and is calc, for rare gas atoms 
and for alkali ions in crystals. G. D. P.

Role of dipole-dipole coupling in dielectric 
media. J. H. V an  Vle ck  (J. Chem. Physics, 
1937, 5, 556—568; cf. this vol., 353).—Mathematical. 
It is shown that the Lorentz expression for the local 
field (E +  4-P/3) and the Clausius-Mossotti formula 
are only first approximations, valid at low density. 
A Gaussian approximation or a formula based on 
Onsager’s theory does not allow the electric analogue 
of ferromagnetism in polar liquids, demanded by the 
Clausius-Mossotti law. Hence the hypothesis of 
hindered rotation may not be necessary to explain 
the absence of spontaneous polarisation and great 
saturation curvature in strong fields. Kirkwood’s 
calculations (A., 1936, 1321) of the translational 
fluctuation effect are extended to include polar mols. 
and accord with measurements on NH3 (A., 1931, 
147; 1934,11). J. W. S.

Surface tension of deuterium oxide and of its 
mixtures with water. G. J ones and W. A. 
R a y  (J. Chem. Physics, 1937, 5, 505— 508).— The 
surface tension (y) of D20--H20  mixtures (2 2 —97%  
D20) oc 1—0-00501As (As — change in d from that 
o f pure H 20). By extrapolation y for pure D20  is 
calc, to be 0-99946 that- of H 20. J. W. S.

Surface tension of water and heavy water.
J. T immermans and H. B odson (Compt. rend., 1937,
204, 1804— 1807; cf. A., 1936, 557).—Vais, o f  y for 
H 20, obtained by  capillary-ascent, bubble-pressure, 
and drop-wt. methods, and vals, for D 20  obtained by 
a capillary-ascent m ethod, are given for tem p. >40°. 
The y¡T  curves show an anomalous flattening at 13° 
for H20  and at 17° for D20. A. J. E. W.

Polyhalides. V. Structure of polyhalides. 
S. K. R a y  and D. M ajum dar  (J. Indian Chem. Soc., 
1937, 14, 197—207).—Parachor measurements indi
cate that the bonds between the halogens in NEt4 I3, 
NEt4I,Br2, C6H4Br-NMe3I,Cl2, C6H4Br-NMe3I,Cl4,

C6H4Br• NMe3 ,Br3, and NEt4IBr,Cl3 are electron-pair 
and not singlet links. Structures are suggested.

F. J. L.
Parachors ofpolycyclic compounds. II. D. N.

K ursanov and V. S. Goriatschev (J. Gen. Chem. 
Russ., 1937, 7, 1096— 1101; cf. A., 1935, 15).—The 
parachors of monocyclic compounds with a double 
linking are in agreement with theory, whilst those of 
similar dicyclic compounds are consistently <  
theoretical. R. T.

“ Detour-excitation,” a hitherto unnoticed 
retroaction phenomenon in grating interference.
M, R en niger  (Z. Physik, 1937, 106, 141— 176).—A 
discussion of the reinforcing effect of secondary internal 
reflexion, due to the primary radiation, on the 
diffracted X-radiation from diamond. The lattice 
const, of diamond obtained from a consideration of 
this effect is 3-55948±0-00010 A. L. G. G.

Theory of fine structure in the X-ray absorp
tion spectra of triatomic molecules. B. V.
B ogdanovitsch  (Physikal. Z. Sovietunion, 1937, 11, 
513—525).—An exact formula for the fine structure 
in X-ray absorption spectra of triat. mols. is derived 
on the basis of Petersen’s generalisation (A., 1932, 
892; 1933, 332; 1936, 399) of Kronig’s theory (A., 
1932, 553). The scattering of the electron wave by a 
system of two atoms is considered. Axial symmetry 
of mols. has little effect on the fine structure function.

A. J. M.
Uses and limitations of X-ray diffraction 

methods. J. T. N orton  (J. Appl. Physics, 1937,
8 , 307—312).—A discussion. H. J. E.

The liquid state. K. F. H erzfeld  (J. Appl. 
Physics, 1937, 8 , 319— 327).— A review. H. J. E.

Cathode sputtering of copper inlightand heavy 
hydrogen. A. Gü n th er -Schulze  (Z. Physik, 1937, 
106, 371—372).—At 2000 volts cathode sputtering of 
Cu in D2 is the same as in H2. H. C. G.

Nature of the boundary surface of selenium 
film cells. P. Görlich  (Z. Physik, 1937, 106, 
373—378).—Cathode sputtering of the Se surface 
with Pt or Ag gives greater sensitivity than evapor
ation in vac. The Se surface appears to be covered 
with a thin laver of Se oxides and adsorbed gas atoms.

H. C. G.
Comparison of cathode sputtering of pure 

and oxide-coated magnesium surfaces. A.
Günther-Schulze and H. B etz (Z. Physik, 1937, 
106, 365— 370).—Sputtering from an oxide-coated 
Mg cathode is only 0-4% of that from pure Mg. 
Equally small is that from Mg in H2, whilst in He no 
sputtering occurs. The reduction when impurities 
are present on the surface is due to the expulsion of 
Mg ions, which return to the cathode, instead of Mg 
atoms. L. G. G,

Effect of temperature on the intensity of re
flexion of X-rays from zinc crystals. E. O. 
W ollan  and G. G. H ar ve y  (Physical Rev., 1937, [ii], 
51, 1054— 1061).—Measurements of intensity at
room and liquid-air temp, show that the at. structure 
factors of Zn at these temp, depend on the orientation 
of the plane from which reflexion takes place. The 
temp, factor for the various planes has been deter-
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mined, and hence the structure factor for the atom at 
rest is calc. There is evidence that the Zn atoms in 
the crystal do not possess spherical symmetry but 
are drawn out in the direction of the c axis. The 
amplitude of thermal vibration of the atoms along 
various directions in the crystal ha« been determined, 
and general deductions agree with those from sp. heat 
data. N. M. B.

Atomic structure and vibrations in zinc 
crystals. IV. Diffuse scattering of X-rays 
at different temperatures. G. E. M. J au n c ey  
and W. A. Br u c e . V. Diffuse scattering of 
X-rays at various scattering angles. W. A. 
B ruce  and E . M. McN a tt . VI. Determination 
of electron asymmetry and the two principal 
characteristic temperatures. G. E. M. J au n c ey  
and W. A. B rcce  (Physical Rev., 1937, iii], 51,1062— 
1065, 1065— 1067, 1067— 1073; cf. A . ,1936, 1325).—
IV. Crystal surfaces must be plane to 10-5 cm. for 
reliable results, and methods of annealing and polish
ing to attain this are described. Measurements for 
orientations of 3° and 90° at a scattering angle of 30° 
were made in the temp, range 100—550° abs. A 
method of obtaining the ratio of the mean square dis
placement parallel to that perpendicular to the 
principal axis is described.

V. Former measurements at room temp, are re
peated with higher accuracy in order to obtain 
evidence on electron asymmetry.

VI. A detailed analysis and discussion of the above 
and an examination of at. structure factor vals.

N. M. B.
Influence of alternating stresses on the crystal 

structure of metals. F. W ever  and H. M oller 
(Naturwiss., 1937, 25, 449—453).—The change during 
alternating bending in the structure of a single crystal
lite at the breaking point of a rod of mild steel (0 -0 2 % 
C) has been followed by X-ray diffraction. No alter
ation was observed with strains the static tensile 
strength. Above the static strength small disturb
ances appear. Large disturbances are first observed 
at the breaking point just before fracture. Results 
agree with those of Gough and Wood (B., 1936,841) but 
disagree with those of Barrett (ibid., 890). 0. D. S.

Non-metallic and random structure of metal 
films. R. S uh rm ann  and W. B er n d t  (Naturwiss., 
1937, 25, 457— 458; cf. this vol., 19).—The change 
of structure of thin condensed films of Fe, <10 mu 
thick, from a half-conducting non-metallic state to a 
random, and finally to an ordered, metallic structure 
has been observed. Previous work is summarised 
and discussed. 0. D. S.

Dependence of the shift-rate of the planes of a 
growing crystal on the surroundings. E. Ernst 
(Z. Krist., 1937, 96, 38—77).—Artificially-ground 
spherical crystals of rock-salt are hung in a slightly 
supersaturated aq. solution under controlled con
ditions of temp., evaporation, and stirring, and the 
formation and shift-rate of the different planes 
observed by direct measurement. Growth curves are 
given in detail, and relationships sought between area 
of face, edge length, and shift-rate. B. W. R.

Recent knowledge on crystal growth and seed 
crystal formation. I. N. Str a n sk i (Trav. Congr. 
Jubil. Mendeleev, 1937, 2, 185— 196).—A brief 
description of the author’s mathematical theory (cf.
A., 1934, 946, 1058, 1059; 1935, 816, 1059).

C. R. H.
Quasi-crystalline structure of liquids and solu

tions. Debye rotational hindrance, van Arkel 
association, and the “ state "  of liquids. F. H.
Muller  (Physikal. Z., 1937, 38, 498— 510).— Theor
etical. The Debye rotational coupling energy is 
considered. A. J. M.

Surface layer of polished silica and glass : 
optical contact. (L o r d ) R ay leig h  (Proc. Roy. 
Soc., 1937, A, 160, 507—526).—The reflecting power 
of a surface of Si02 examined in a liquid of the same n 
as the body of the material depends on its method of 
prep. Surfaces prepared by a process which removes 
material rapidly or by washing in dil. HF do not 
reflect appreciably. If the polishing process does not 
remove material quickly the surface reflects as much 
as 0-28% of the incident light, n of the surface film 
may rise to 1-6. Similar, though less marked, effects 
are observed in glass and crystal quartz. The thick
ness of the layer is 341A. The variable reflecting 
power at the interface of Si02 or glass surfaces in 
optical contact can thus be controlled. Surfaces of 
crystal quartz in optical contact are separated by a 
distance about 7 times the crystal spacing.

G. D. P.
Physical properties of surfaces. IV. Polish

ing, surface flow, and the formation of the 
Beilby layer. F. P. B ow d en  and T. P. H ughes 
(Proc. Roy. Soc., 1937, A, 160, 575—587; cf. B.,
1936, 842).—The relative m.p. of polisher and solid
are more important than their hardnesses in the 
process of polishing. Surface flow is produced by 
intense local heating causing fusion of surface irregul
arities, which are then smeared over the surface to 
form the Beilby layer. G. D. P.

Gold-sodium compound Au2Na. H. P erlitz 
and E. Aru ja  (Naturwiss., 1937, 25, 461; cf. Haucke, 
this vol., 127).—The side of the unit cube of Au2Na 
is 7-78744;0-0002 A. at 20°. The unit cell contains 
24 atoms and is of Cu2Mg type with 16 Au atoms in 
the Wyckoff layer 16(6) and 8  Na atoms in the layer 
8(g), For the alloy Au 85-7, Na 14-3 at.-% the 
side of the unit cube is 7-770 A. for Au2Na and
4-046 A. for Au. 0. D. S.

Polymorphism of antimony trioxide and the 
structure of the orthorhombic form. M. J. 
B uerger and S. B. H endricks (J. Chem. Physics,
1937, 5, 600).—The high-temp. orthorhombic form 
of Sb20 3, obtainable as a metastable phase at room 
temp., has a space-group Pccn—DU, with a 4-92, 
b 12-46, and c 5-42 A., and contains 4 Sb20 3 mols. 
per unit cell. The structure can be considered as 
made up of double chains of alternate 0  and Sb, 
with O linking the Sb of the two chains. These 
Sb-O-Sb angles are 115° and 129°, respectively.

J. W. S.
Crystal structures of Cr^Al and Cr5Al8. A. J.

B radley  and S. S. Lu (Z. Krist., 1937, 96, 20—37).— 
Cr2Al is tetragonal, a0 2-9984, c0 8-6303 A., space-
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group Ujmvim. CrsAls is rhombohedral, pseudo-body- 
centred cubic, a0 9-0327 A., a 89° 16-4', space-group 
JlSm. Parameters are accurately determined from 
intensity measurements, and the structure of Cr5Alg 
is compared in detail with that of y-brass (Cu5Zn8).

B. W. R.
Change of lattice orientation due to allotropic 

transformation in boracite, leucite, and anhydr
ous sodium sulphate crystals. H. Sh6 j i  (Sci. 
Rep. Tohoku, 1937, 26, 86— 91).—In boracite and 
loucite crystals one of the (1 1 0 ) planes in the pseudo- 
cubic lattice becomes parallel to one of the (1 1 0 ) 
planes in the cubic form during the changes at 265° 
and 620°, respectively. Other corresponding planes 
in both lattices are also nearly parallel. In anhyd. 
Na2S04 crystals the (0001) plane in the pseudo- 
hexagonal lattice at room temp, becomes parallel 
to the (0 0 0 1 ) plane in the hexagonal (or another 
pseudo-hexagonal) lattice formed at 280°.

J .W .S .
[Crystal structures of] alkali ferrihexafluor- 

ides. W. Min d e r  (Z. Krist., 1937, 96,15— 19).—The 
elementary cells of compounds R 3FeF6, where R is 
NH4, Li, Na, K, Rb, and Cs, are measured and results 
are summarised. The space-group of the NH4 com
pound was 7’2 or T2k; that of the others could not be 
determined. B. W. R.

X-Ray investigation of diphenylene disulphide 
and diphenyl disulphide. M. Pr a s a d , J. Sh a n k e r ,
B. H. Peerm oham ed (J. Indian Cliem. Soc., 1937, 
14, 177— 187).—Diphenylene disulphido is m ono
clinic prismatic, space-group Cl,,, with 8 mols per unit 
cell, polymerised in pairs forming 4 asymmetric 
units. Ph2S2 is orthorhom bic bisphenoidal, space- 
group Qv  with 4 mols. per unit ce ll; the possibility 
o f  a centre o f  symm etry in the m ol. is not excluded.

E. J. L.
Crystal behaviour of hydrocarbons. R. T.

L eslie  and W. W. H euer  (J. Res. Nat. Bur. Stand., 
1937, 18, 639— 644).—The construction and oper
ation of a microscope for observing crystal growth 
at low temp, are described. The crystal forms of
9 aromatic, 6  cycZo-paraffin, 8  «-paraffin, and 5 
branched-chain paraffin hydrocarbons have been 
observed. Condensed mols. tend to crystallise in 
polyhedra of about equal size, whereas long-chain 
mols. form long prisms. Successive members of the 
«-paraffin series cannot be distinguished by crystal 
form, whilst hydrocarbons of different types, e.g., 
methylcyc/ohexanc and (338-trimethylpontanc, may 
crystallise in very similar forms. w-Paraffin and 
aromatic hydrocarbon crystals grow more readily 
than those of the other types. J. W. S.

Crystalline structure of the sugars. IV. 
Pentaerythritol and the hydroxyl bond. F. J.
Lle w e llyn , E. G. Cox, and T. H . Goodw in  (J.C.S., 
1937, S83—894).—The structure o f the tetragonal 
crystals of pentaerythritol is determined by X-ray 
measurements. The interat. distances within the 
mol. are C— C 1-50, C— O 1-46 A., and the deviations 
of the bond angles from the tetrahedral angle are 
negligible. The structure of the lattice is of a layer 
type, the mols. being linked in the plane by “  hydroxyl

bonds,”  the separation of the layers being >3-5 A., 
accounting for the perfect cleavage parallel to {0 0 1 }.

J. D. R.
Pattern of proteins.—See A., II, 394.
Significance of electronic diffraction in scienti

fic and technical questions. H. M a r k  (Trav. 
Congr. Jubil. Mendeleev, 1937, 2, 69—77).—A lecture. 
Recent applications of electron and X-ray diffrac
tion methods to the determination of at. and mol. 
structure are described. C. R. H.

Carbon-carbon linking distances. Electron- 
diffraction investigation of ethane, propane, 
isobutane, neopentane, cyciopropane, cyclo- 
pentane, cyclohexane, allene, ethylene, isobutene, 
tetramethylethylene, mesitylene, and hexameth- 
ylbenzene. Revised values of covalent radii. 
L. P auling and L. 0. B ro ck w ay  (J. Amer. Chem. 
Soc., 1937, 59, 1223—1236).—The C—C distance has 
the const, val. 1-54+0-02 A. and is not affected by 
the presence of an adjacent double linking or CGH 6 

nucleus (if it does not form part of a conjugated 
system). The C= C distance is 1-34+0-02 A., which 
has led to a revision of the table of covalent radii. 
The effect of this revision on the linking distance- 
resonance curve is discussed. E. S. H.

Electron diffraction investigation of the fluoro- 
chloromethanes. L. O. B ro ck w ay  (J. Physical 
Chem., 1937, 41, 747—762; cf. this vol., 222).—An 
amplification of previously published work. The 
angle Cl-C-Cl (1 1 2 °) is > ‘ C1-C-F (110°) or F-C-F 
(110°). F. R. G.

Molecular structures of the Py-epoxybutanes. 
Correction. L. O. B r o ck w ay  and P. C. Cross 
(J. Amer. Chem. Soc., 1937, 59, 1147— 1148; cf. this 
vol., 119).—The previously reported electron diffrac
tions of cis- and ¿rans-py-epoxybutane are confirmed 
and shown to be in accord with the chemical assign
ment of configurations if the valency strain of the 
three-mcmbered ring is distributed over the other 
linkings. This is held to be proof of such distribution 
o f strain. R. S. C.

Electron diffraction investigation of some 
inorganic halides. A. H. Gregg , G. C. H ampson ,
G. I. J enkin s , P. L. F. J ones, and L. E. Sutton 
(Trans. Faraday Soc., 1937, 33, 852—874).—From 
electron diffraction data for PBr3, PI3, AsBr,, Asl3, 
SbCl3, SbBr3, Sbl3, HgCl2, HgBr2, Hgi2, HgMe2, and 
BC13 the distances between the central and attached 
atoms have been obtained. The covalency angles for 
the halides of P, As, and Sb are approx. 100° and 
for H gl, <160°. The data, together with those of 
other workers, show that the observed interat. dis
tances of PI3, AsI3, and Sbl3 are <  the vals. calc, 
by summing the Pauling-Huggins covalent radii, 
whilst for the other halides the observed vals. are <  
those calc., the difference increasing in the order 
bromide <  chloride <  fluoride. For Hg halides the 
differences between observed and calc. vals. increase 
in the reverse order. The possible causes of the 
differences are discussed. C. R. H.

Crystal structure of sputtered nickel films. 
S. Ogaw a  (Sci. Rep. Tohoku, 1937, 26, 93— 105).— 
Electron diffraction measurements indicate that Ni
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films sputtered in H2 are of non-magnetic hexagonal 
close-packed I (cf. A., 1933, 1234; 1934, 353) which 
is converted into face-centred cubic I on annealing in 
a vac. at 320°. Films formed by cooled sputtering 
in H2 or N2 show diffuse patterns, but yield hexagonal 
close-packed I and II, respectively, on annealing at 
200—250°. On annealing at higher temp, the amount 
of adsorbed gas decreases, and hexagonal I yields 
cubic I and hexagonal II yields successively cubic II 
and cubic I. The magnetic susceptibility of films 
produced by cooled sputtering in H2 increases with 
increasing film thickness, this being accompanied by 
superposition of the cubic on the hexagonal lattice. 
Films of hexagonal I obtained by non-cooled sputter
ing are non-ferromagnetic up to thicknesses of 5 X 10~3 

cm. owing to gas absorption. J. W. S.
Electron theory of metals. K. A riyam a  (Sci. 

Papers Inst. Phys. Chem. Res. Tokyo, 1937, 32, 
103— 119).—A theoretical discussion of the ferro
magnetic properties of metals. F. J. L.

Piezodielectric effect and électrostriction in 
anisotropic or isotropic media. H. Osterberg  
and J. W. Cookson (Physical Rev., 1937, [ii], 51, 
1096— 1101).—Mathematical. N. M. B.

Pyroelectric behaviour of picric acid crystals.
G. Greenw ood  (Z. Krist., 1937, 96, 81—84).—Large 
crystals of picric acid were obtained by very slow 
crystallisation from EtOH, and were tested for pyro
electricity by a variety of methods. A negative 
result was obtained, agreeing with the fact that this 
substance has so far not been found to be piezo
electric. B. W. R.

Magneto-resistance effect in cadmium at low 
temperatures. C. J. Mil n e r  (Proc. Roy. Soc., 
1937, A, 160, 207—229; cf. this vol., 227).—The 
increase of electrical resistance of polycryst. Cd 
specimens of differing degrees of purity has been 
measured in fields up to 26 kilogauss. Above 20° 
abs. the linear variation of resistance with field was 
confirmed. A new effect was observed at 4-2° abs., 
where in addition to the linear effect a square law 
increase was observed, the increase of resistance with 
field being represented by aH2 -j- bH. The const, a 
falls rapidly as the temp, rises above 4° abs. and is 
dependent on the purity of the specimen, b is approx. 
const. The results are compared with those of other 
workers. G. D. P.

Properties of the surface magnetisation in 
ferromagnetic crystals. W. C. E lmore (Physical 
Rev., 1937, [ii], 51, 982—988).—The magnetic pow
der patterns on polished Fe crystals have been studied 
with the help of a macroscopic model and by investig
ating the forces on the powder particles. Evidence 
is given that the structures originate during polishing, 
but that causes other than magnetic must be respons
ible for the regularity of the patterns. N. M. B.

Hysteresis of magnetostriction of iron, nickel, 
cobalt, and single crystals of iron. Y. Masiyam a  
(Sci. Rep. Tôhoku, 1937,26,1—39).—The hysteresis of 
magnetostriction of Fe, Ni, and Co polycrystals and 
of Fe single crystals has been investigated by vary
ing the field (H) gradually or suddenly. After sudden 
withdrawal of H the residual elongation is $>, and 

h h  (a ., I.)

the residual magnetisation < ,  after reducing II slowly 
to zero. The anomaly can be explained by the 
rotational inertia of elementary complexes. The 
effects with polycrystals are the resultant of those of 
the constituent microcrystals. J. W. S.

Hysteresis of magnetostriction for alloys of 
the systems iron-nickel, nickel-cobalt, and iron- 
cobalt. Y. M asiyam a  (Sci. Rep. Tôhoku, 1937, 
26, 65—85 ; cf. preceding abstract).—Hysteresis of 
magnetostriction and magnetisation in Fe-Ni, Ni-Co, 
and Fe-Co alloys occur over a wide range of field 
strength (II), when this is varied slowly. For all the 
alloys investigated the descending and ascending 
branches of the magnetostriction-// curves show max. 
in weak fields, but in alloys containing 20, 50, and 
70% of Fe they show min. near where II =  0.

J. W. S.
Effect of temperature on the discontinuous 

process of magnetisation in nickel and nickel- 
iron alloy (40% Ni). M. T ak ag i (Sci. Rep. Tôhoku, 
1937, 26, 55—64; cf. this vol., 173).—With rising 
temp., the magnetisation in these metals due to the 
discontinuous process decreases almost linearly, the 
effect being greatest in strong fields, whilst the pro
minent discontinuous jumps in strained wires are 
displaced, generally, but not always, towards weaker 
fields. This is attributed to the splitting of the 
coherent magnétisable groups into smaller groups as 
a result of thermal motion. J. W. S.

Optical constants of sodium. H. E. I ves and
H. B. B riggs (J. Opt. Soc. Amer., 1937,2 7 ,181— 185). 
—Using the method recently reported for K  (cf. this 
vol., 285), vais, of n and extinction coeffs. were 
obtained for the range 5780—253G A. Results, with 
reflecting power, principal incidence angle, and 
principal azimuth, are plotted as a function of X and 
are compared with available data and calc. vais.

N. M. B.
Tetragonal enantiomorphous nickel sulphate 

hexahydrate. L. B org h u s  (Natuurwetensch. Tijds., 
1937, 19, 115— 148).—Tetragonal NiS04 ,6H20  crys
tals grown at 38—40° have mean [a]D 1-557mm. ; 40% 
are lævo- and 60% dextro-rotatory but only dextro- 
crystals are formed when grown in lævo-polarised light 
filtered through Wood’s glass. The dispersion curve 
has been measured between 3342 and 6442-5 A. ; an 
inversion occurs at X 5060 A. X-Ray examination 
by the powder method gave a 6-776± 0-003, c
18-249i;0-009 A., and d 2-074. A rapid method for 
the identification of the enantiomorphs based on 
etching the crystal with MeOH is described. 
NiSe04 ,6H20  has mean [a]D 2-35°/mm. The results 
of the investigation support the germ theory of 
crystallisation. s. C.

Strain double refraction due to small crystal 
deformations. Y. K id a n i and A. Sm ek al  (Physica, 
1937, 4, 606—608).—The production of double re
fraction in NaCl crystals by small applied strains is 
described. o . D. S.

Artificial slip formation in crystals. A. W
Stepanow  (Nature, 1937, 140, 64).— Photographs! 
taken in polarised light, of slip-formation in crystals 
of rock-salt the surfaces of which had been scratched
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and then stretched show that the scratches are the 
source of the slips; these, in turn, increase the surface 
defect, which ends in fracture. L. S. T.

Compressibility of fused-quartz glass at atmo
spheric pressure. W. B. E merson (J. Res. Nat. 
Bur. Stand., 1937, 18, 083— 711).—The coeffs. of 
linear compressibility at atm. pressure and temp for 
fused Si02 and stainless steel (14% Cr) are 9-9 X 10~7 

± 5  X 10-® and 3-1 X 10-7 per atm., respectively.
J. w. S.

Flow phenomena in heavily stressed metals.
P. W. B ridgman  (J. Appl. Physics, 1937, 8 , 32S— 
336; cf. A., 1936, 146).—A review. H. J. E.

Precision extensometer measurements on tin.
B. Chalmers (J. Inst. Met., 1937, 61, Advance copy, 
293—308).—Creep experiments have been made on 
Sn specimens consisting of (a) single crystals, (6 ) a 
few crystals with longitudinal crystal boundaries, and
(c) small crystals, using an extensometer measuring 
by means of optical interference fringes to strains of 
10~7 cm. per cm. The results show that the change 
of orientation across a crystal boundary affects the 
mechanical properties of the boundary and the 
relation between recovery and creep. The shapes of 
the various creep curves obtained are discussed 
theoretically. A. R. P.

Visual demonstration of the transformations 
of condensed hydrogen sulphide, H,S and D2S. 
A. K ru is  and K. Clusius (Physikal. Z., 1937, 38, 
510—514).—The transformations of solid H2S may 
satisfactorily be explained by the existence of hindered 
rotation of mols. in the lattice. At least one of the 
two transition points should be due to a transition of 
the first kind. This has been verified by observing 
the transition from the optically anisotropic to the 
isotropic form by polarised light. At low temp. H2S 
exists in the optically anisotropic phase III. It 
changes by a transformation of the first kind into 
optically isotropic phase II at 103-57°abs. This is 
confirmed by the large amount of energy (362-1 g.- 
cal. for H2S) required for the change, which is used 
partly to increase the potential energy of the lattice, 
and partly to overcome the potential barrier for the 
hindered rotation. At 126-24° abs. phase II changes 
to phase I, in which the lattice is more widely spaced. 
No optical evidence of a change in the form of the 
lattice could be obtained for this transition.

A. J. M.
Visual determination of the transformations 

of condensed hydrogen sulphide, H 2S and D2S.
E. J usti and H. N itka  (Physikal. Z., 1937, 38, 514). 
— The crystal structure of the three phases of H2S is 
considered. Debye-Scherrer diagrams have shown 
that all three are cubic, although in the transformation 
phase III -> phase II there may be a slight deform
ation of the cubic lattice (see preceding abstract).

A. J. M.
Transformation of heavy ammonium chlor

ide. J. W eigle  and H. SaIni (Arch. Sci. phys. 
nat., 1937, [v], 19, Suppl., 28— 29).—The change in 
lattice dimension of ND4C1, corresponding with that 
of NH4C1 at —30°, takes place at -22-5°, and was 
investigated by X-rays. At temp. <  —30° the 
ND4C1 lattice is 0-004 A. >  that of NH4C1. The

lattice symmetry is unaffected. The change of sp. 
heat with the transformation is discussed.

N. M. B.
Transformation of solid ammonium iodide 

between —58° and —40°. A. Smits and G. J. 
Muller  (Z. physikal. Chem., 1937, B, 36, 140— 145). 
—The transformation from the tetragonal form stable 
at lower temp, to the regular form is continuous and 
free from hysteresis. From —49° the vol. falls with 
rising temp, and passes through a min. at —40°.

R. C.
Polymorphism of chalkone. R. J. W. L e

F evre (J.C.S., 1937, 1037).—A sample with m.p. 30° 
was obtained by seeding a melt with a minute crystal 
of CH2Bz2, and its polarisation in C6Hr> solutions 
compared at 25° with that of the normal form, m.p. 
58°. Results indicate that the two forms are poly
morphs and not geometrical isomerides. N. M. B.

Theory of phase transformations. II. L. 
L andau  (Physikal. Z. Sovietunion, 1937, 11, 545— 
555; cf. this vol., 363).—It is shown that the density 
function, p, of a crystal must always involve three 
co-ordinates. The transition from liquid to crystal is 
considered. The nature of liquid crystals is discussed 
from the viewpoint of the density function.

A. J. M.
Decrease in the electrical resistance of gold 

with a magnetic field at low temperatures.
W. F. G iauqu e , J. W. Stout, and C. W. Clark  
(Physical Rev., 1937, [ii], 51, 1108).—The resistance 
of a Au wire containing 0-1% of Ag at liquid He temp, 
was measured in a magnetic field of 1600—8500 
gauss. At 4-23° abs. the resistance increased with 
field; at 1-63° abs. it decreased by > 1 %  under 8000 
gauss. N. M. B.

Second-order electrical effects in metals. 
A . H. W ilson (Proc. Camb. Phil. Soc., 1937, 33, 
371— 379).—Theoretical. Expressions for thermal 
conductivity and thermoelectric forces at high and 
low temp, are derived. F. J. L.

Anomalous change by heat-treatment of the 
electrical conductivity of thin films of potassium 
chloride and sulphur. H. Saegusa  and T. 
Matsumoto  (Sci. Rep. Tohoku, 1937, 26, 159— 166; 
cf. this vol., 395).—The variation of conductivity (k) 
with temp, for freshly evaporated films of KC1 about 
1 ¡a thick follows approx. the law log k =  B  A/T. 
After heating k satisfies this equation very well, but 
its magnitude decreases with increasing temp, of 
heating, treatment at 180° reducing the val. of k to
0-01 of the val. for the fresh film. This change is 
attributed to recrystallisation. The films obey Ohm’s 
law over the range 0—50 volts. Thin S films show 
no great change in k after heating. This is in accord 
with X-ray data which show that the S film comprises 
grains of a large single crystal and does not recrystallise 
on heating, whilst KC1 shows Debye-Scherrer rings.

J. W. S.
Anisotropy of heat-conductivity and thermo

electric force in metals (tungsten) in transverse 
magnetic fields at 20° abs. E. Gru neisen  and
H. A denstedt (Ann. Physik, 1937, [v], 29, 597— 
604).—The thermal conductivity of crystals of W  in 
a transverse magnetic field of 6100 oersted at 2 1 -8 °
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abs. falls to 0-25 of its val. in the absence of a field. 
Extrapolation of results indicates that the thermal 
conductivity approaches a limiting val. in stronger 
fields. Rotation of the field vector of 6100 oersted 
in a plane perpendicular to a rod of W  causes variations 
of 25% in the thermal conductivity although W 
crystallises regularly. Results are analogous to those 
for electrical conductivity. The thermo-electric con
tact potential of W is independent of the direction of 
the field and varies from 1 0 1  to 2 - 2  ¡rv. per degree in 
fields of 6100 oersted. H. C. G.

Equilibrium curve and entropy difference 
between the superconductive and the normal 
state in lead, mercury, tin, tantalum, and 
niobium. J. G. D a u n t  and K. Men delssoh n  (Proc. 
Roy. Soc., 1937, A, 160, 127— 136).—The magnetic 
threshold curve showing equilibrium between super
conductive and normal states has been determined 
between 1-5° and 4-5° abs. The entropy difference 
between the two states is calc. It is concluded that
(1 ) the electronic entropies of non-superconductive Pb 
and Hg are >  those calc, from Sommerfeld’s formula;
(2) in Ta and Nb not only valency but also electrons
in the partly filled lower shell take' part in the form
ation of the superconducting state. The difference in 
sp. heat is calc, for Hg and Ta. G. D. P.

Superconductors of small dimensions. R. B.
P ontius (Nature, 1937, 139, 1065— 1066).—The 
dependence of the threshold val. of superconductivity 
on diameter is represented graphically for Pb wires 
(99-999% Pb) at 4-21° abs. A change in threshold 
val. first appears at a diameter of 14-2 ¡i. These vals. 
then increase with decreasing diameter of the wire, 
and at 5-6 a diameter the threshold val. is >  the 
normal by 4-08%, indicating a depth of penetration 
of 10-5 to 10-6 cm. for the magnetic field. L. S. T.

Gradual penetration of a magnetic field into 
a superconductive sphere. W. J. d e  H aas , 
(Miss) A. D. E ng elkes , and 0. A. Guinau  (Physica, 
1937, 4, 595— 600; cf. A., 1936, 929; Mendelssohn 
and Pontius, ibid., 1056). 0 . D. S.

Thermomagnetic study of the complexes. 
[Ag,Cdy,4C6H.N]S20 8. N. P erhakis and L. Capa - 
tos (Compt. rend., 1937 , 204, 1799— 1802; cf. A.,
1936, 786).—The Curie points, Curie consts., and 
magnetic moments of the Ag11 ion (pa) are tabulated 
for vals of x  between 0 and 1. As a; increases, p„ 
decreases from a high val., and becomes approx. 
const, at ce =  0-24—0-27. A. J. E. W.

Gerlach's thermomagnetic electromotive force 
in nickel, iron, and nickel-iron alloys. N.
Y am an  ak a  (Sci. Rep. Tohoku, 1937, 26, 40—47; 
cf. A., 1936, 1328).—The effects of variations in 
composition, applied magnetic field (H ), temp, 
gradient, and pre-treatment of the metal on the 
Gerlach e.m.f. in Ni, Fe, and Ni-Fe alloys have been 
investigated. For annealed wires the e.m.f. is a max. 
for Ni and min. for alloy containing 35% of Ni. In 
cold-drawn wires the max. e.m.f. is >  for annealed 
wires when the [Ni] is >87-5%, and <  for annealed 
wires when the [Ni] is <87-5%. The val. of II for 
saturation e.m.f. is also >  for annealed wires.

J. W. S.

Effects of stress on Gerlach's electromotive 
force in nickel, iron, and nickel-iron alloys.
N. Y am anaka  (Sci. Rep. Tohoku, 1937, 26, 48— 
54; cf. preceding abstract).—For Ni and Ni-Fe alloy 
(87-5% Ni) the saturation val. of the e.m.f. and the
II. at which this is attained increase with increasing 
tension. For alloys containing <87-5% of Ni the 
e.m.f. generated decreases with increasing tension. 
For Fe the application of tension decreases both the 
positive max. val. of the e.m.f. and the val. of II at 
which it is attained. Torsion decreases the e.m.f. 
for Fe and Ni. J. W. S.

Rankine magnetic balance and the magnetic 
susceptibility of H20 , HDO, and D20 . H. P.
I skenderian  (Physical Rev., 1937, [ii], 51, 1092—  
1096; cf. Rankine, A., 1934, 719).—The construction 
of an instrument of full theoretical sensitivity is 
described. Vol. magnetic susceptibilities for mix
tures were measured, and, assuming the mass suscepti
bility of H20  to be —0-7200 x  10-®, the vals. deduced 
for HDO and D20  are —0-6807 X Ith® and -0-6466 X 
10-®, respectively. N. M. B.

Diamagnetic susceptibilities of salts forming 
ions with inert gas configurations. III. Alkal- 
ine-earth halides and general discussion. F. E.
H oare and G. W. B rin d ley  (Proc. Rov. Soc., 1937, 
A, 159, 395—409; cf. A., 1936, 278).—The suscepti
bilities of the halides of Mg, Ca, Sr, and Ba (excepting 
MgBr2 and Mglfl are determined. An attempt is 
made to estimate the ionic susceptibility by con
sidering the salts in two classes with co-ordination 
nos. (i) 6  and 3 and (ii) 8  and 4. It is concluded that 
for most ions the susceptibility is less in the cryst. 
than in the free state, but that this is more marked 
for negative than for positive ions. For the former 
the susceptibility decreases as the co-ordination no. 
increases, and as the charge of the surrounding ions 
increases. G. D. P.

Diamagnetism of organic sulphur compounds. 
A. Clow  and J. M. C. T hompson (Trans. Faraday
Soc., 1937,33, 894— 904).-—The diamagnetic suscepti
bilities of 19 thio-compounds have been measured, and 
the bond depressions calc, for the linkings H-S, C-S, 
C4-S, S-i-S, CIS, and ClrS. Problems bearing on 
the structure of several types of thio-compounds are 
discussed. C. R. H.

Temperature variation of magnetic anisotropy 
of organic crystals. P. N il a k a n t a n  (Nature, 
1937,140, 29—30).—A curve showing the variation of 
the magnetic anisotropy of a crystal of resorcinol 
from 26° to the m.p. is given. The vals. given for 
Xa. VJ>, ancl Xc at room temp, are —66-2, —74-3, 
and —61-0 (X lO 6), respectively, with a 55-9°, (5 47-0°, 
and y  62-1°. L. S. T.

Magnetism and polymerisation. II. Oxy- 
methylene diacetates and polyoxymethylenes.
J. F arquharson  (Trans, Faradav Soc., 1937, 33, 
824—827 ; cf. A., 1936, 277).—Data for the magnetic 
susceptibilities of polyhydrie alcohols and oxymethyl- 
ene diacetates have been obtained with a ' view of 
determining the vals. for the -CH(OH)- and •CH2-0* 
groups, which, according to Pascal’s rule, should be 
identical. The Val. for the former group agrees with
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Pascal’s val., but the val. for the latter is <§ Pascal's 
val. The data also lead to the conclusion the a- 
and p-polyoxymetliylenes are dihydrates with 32 and 
44 •CH2,0- groups and mol. wts. 978 and 1338, respect
ively; y- and S-polyoxymethylenes do not appear to 
be composed of •CH2,0 ’ groups. C. R. H.

Magnetic inhibition of susceptibilities at radio 
frequencies. C. J. Gorter  and E. B rons (Physica, 
1937, 4, 579— 584).— The paramagnetic susceptibility 
of Fe(NH4)2 (S04)2 and of KCr(S04)2 at frequencies 
between 1-48 X 106 and 2-32 X 10® is decreased by 
the application of a const, magnetic field in the 
direction of the alternating field. At liquid N2 temp., 
saturation is reached at high fields (3000 oersted). 
At higher temp, the effect decreases and is negligible 
at 150° abs. No effect of const, field is observed with 
liquid 0 2 or with V NH4 alum. 0- D. S.

Paramagnetic rotatory power of hydrated 
praesodymium ethyl sulphate in the direction 
of the optic axis. J. B ecquerel , W. J. de  H aas, 
and J. van  den  H andel  (Physica, 1937, 4, 543— 
558; cf. this vol., 351).—The rotatory power of 
Pr(S04Et)3 ,9H20  has been measured at temp, from
1-4° to 291° abs. From 1-4° to 4-2° abs. the vari
ation of rotatory power with temp, and with magnetic 
field follows a similar law to that observed for the Et 
sulphates of Dy and Er (loc. cit.). A large part of the 
paramagnetism of Pr+++ is independent of temp. 
Results indicate that the fundamental level of Pr+++ 
in the Et sulphate is doubly degenerate. The mag
netic moment in the direction of the optic axis is calc. 
The effective moment increases with temp., giving 
evidence of successive occupation of several energy 
levels. From the variation with temp, at very low 
temp., it is calc, that the separation of the two lowest 
energy levels of Pr+++ is between 20 and 30 cm.-1 

The results of Gorter, de Haas, and vail den Handel 
for the thermomagnetic properties of Pr2(S04)3 and 
Pr2 (S04 )3 ,8H20  (Comm, Onnes Lab., No. 2186, 218c) 
are discussed. 0 . D. S.

Ferromagnetic properties of some paramag
netic salts. L. V. Sch u b n ik o v  and S. S. Schalit 
(Physikal. Z, Sovietunion, 1937, 11, 566—570).— 
The variation of the susceptibility of FeCl2, CoCl2, 
NiCl2, and CrCl3 has been investigated over the range
14— 80° abs. The paramagnetic Curie point of CoCl2 
and CrCl3 found by extrapolation has no special 
physical significance. Ferromagnetic properties occur 
at temp, agreeing well with the onset of anomalies in 
sp. heat. A. J. M.

Anomalous specific heat of deutero-ammon- 
ium chloride, ND4C1, in the crystalline state.
I. N itta  and K. Suenaga  (Sci. Papers Inst. Phys. 
Chem. Res. Tokyo, 1937,32, 83—86).—Measurements 
with an improved Nernst type vac. calorimeter in the 
range —170° to 50° give a curve showing a transition 
temp, at approx. —24°, supporting the results of 
Smits (cf. this vol., 352). The temp, range of exces
sive sp. heat is somewhat wider than in the case of 
NH4C1. Explanations are briefly discussed.

N. M. B.
Electron activation in crystals : heat capacities 

of Sm 2(S04)3,8H20  and Nd2(S 04)3,8H20  from

3° to 40° abs. J. E. A h lberg , E. R. Bl a n c h a r d , 
and W. O. L undberg  (J. Chem. Physics, 1937, 5, 
552—556; cf. A., 1935, 574).—Data are recorded and 
the electronic heat capacity of N d"' is calc. The separ
ation of the levels of the ground states of the salts is 
<1  cm.-1 A n electronic energy level exists in 
Nd2(S04)3,8H20  at 77 cm.4  >  and of double the 
statistical wt. of that of the ground state.

J. W, S.
Ethylene. Heat capacity from 15° abs. to the 

b.p. Heats of fusion and vaporisation. Vapour 
pressure of the liquid. Entropy from thermal 
measurements compared with the entropy 
from spectroscopic data. C. J. E gan  and J. D. 
K emp (J. Amer. Chem. Soc., 1937, 59, 1264— 1268). 
—Heat capacities have been determined from 15° 
abs. to the b.p .; the sharp rise in the curve just below 
the m.p. is not due to pre-melting. C2H4 has m.p. 
103-95±0-05° abs., b.p. 169-40±0-05° abs., heat 
of fusion SOO-S^O-S g.-cal. per mol., heat of vapor
isation 3237¿3 g.-cal. per mol., v.p. of liquid (123— 
170° abs.) logl0 P(int. cm.) =  — (962-794/T) +
9-80431 -  0-0184522T +  0-000030870T2, calc, en
tropy at 1 atm. and b.p. 47-36 g.-cal.per degree per mol. 
The agreement of entropy vals. calc, from calorimetric 
and spectroscopic data, respectively, is discussed.

E. s. h:
Heat capacities of benzene, methyl alcohol, and 

glycerol at very low temperatures. J. E.
A h lberg , E. R. B lanchard , and W. 0. L undberg  
(J. Chem. Physics, 1937, 5, 539—551).—A low.-temp, 
vac. calorimeter is described; it is cooled internally 
from 13° to 2° abs. by adiabatically expanding cooled 
He gas from a pressure cylinder in the calorimeter. 
The heat capacities of cryst. C6H 6 and MeOH and of 
cryst. and glassy glycerol have been measured at 
3—90° abs., and the entropies at various temp. calc. 
BeloW 9° abs. the heat capacity of glassy glycerol is 
double that of the cryst. form. The glassy form 
appears to have 4-64 units of entropy at 0° abs.

J. W. S.
Properties of paraffins. II. A. H .W . A ten, 

jun. (J. Chem. Physics, 1937, 5, 598; cf. this vol., 
294).—Corrections. J. W. S.

Vibrational spectrum of a three-dimensional 
lattice. M. B lackm an  (Proc. Roy. Soc., 1937, 
A, 159, 416—431).—The vibrational spectrum of a 
simple cubic lattice is calc, and the results are applied 
to a discussion of the type of sp. heat curve to be 
expected. The applicability of the conclusions to 
actual crystals is considered. G. D. P.

Liquid state. W. Altar  (J. Chem. Physics, 
1937, 5, 577—586).—A  theory o f  holes in liquids is 
developed to explain their thermal and mechanical 
properties. It  is assumed that the thermal motion 
o f the liquid is determined by  the m otion o f  its 
“  surface,”  the latter including internal boundaries 
o f which the liquid forms as m any as its no. o f  degrees 
o f  freedom permit. An equation o f  state is derived 
which accords with experimental data for A.

J. W. S.
Partition function for liquid mercury. J. F.

K incaid  and H. E yring  (J. Chem. Physics, 1937, 5, 
587—596; cf. this vol., 125, 224).—Assuming that
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the nuclei move independently of their valency 
electrons, a partition function is derived from which 
the v.p., equation of state, entropy of melting, and 
sp. heat of Hg can be calc, between the m.p. and b.p. 
The results accord well with experiment. J. W. S.

Second virial coefficient of the different 
modifications of light and heavy hydrogen. I. 
Experimental determination. K . Schäfer  (Z. 
physikal. Chem., 1937, B, 36, 85— 104; cf. A., 1936, 
1185).—Normal and j>-H2 have the same second virial 
coeff. and the same is true of normal and p-D 2. The 
coeffs. of C02 and C2H2 have been determined at 
204—273° and 226— 273° abs., respectively. R. C.

Connexion between the second virial coeffici
ent and the phases of collision theory. L.
Gro pper  (Physical Rev., 1937, [ii], 51, 1108; cf. this 
vol., 71).—Mathematical. An expression for the 
low-temp. region is proposed. N. M. B.

(a ) Series evaluation of isotherm data of 
carbon dioxide between 0° and 150° and up to 
3000 atm. A. Michels and C. Mich els . (B) Iso
therms of carbon dioxide in the neighbourhood 
of the critical point and round the coexistence 
line. A. Mich els , B. B laisse , and C. Michels , (c ) 
Thermodynamic properties of carbon dioxide 
up to 3000 atmospheres between 25° and 150°. 
A. Michels , A. B ij l , and C. M ichels (Proc. Roy. Soc., 
1937, A, 160, 348—357, 358—375, 376—384).— (a ) 
Isotherm data cannot be represented by a series of 
powers of the density (d) of the typo pv =  A  -f- Bd - f  
Cd2 +  • • ■ Series representation can, however, be 
used for interpolation and vals. of the coefFs., A, B, 
etc., are tabulated for different temperatures.

(b ) A new method of measuring isotherms is de
scribed. V.p. curve, crit. data, and latent heat are 
given. The results confirm the real existence of a 
crit. point.

(c) Vals. of the sp. heat at const, vol., free energy, 
total energy, and entropy are tabulated. G. D. P.

Expansion and pressure coefficients of nitro
gen, hydrogen, helium., and neon, and the 
absolute temperature of 0° C. M. K inosiiita  
and J. Oishi (Phil. Mag., 1937, [vii], 24, 52—62).— 
Measurements made with a gas thermometer, which 
is described, are recorded. N2, H2, and He give 
0° =  273-167i 0-005° abs. Ne gives, inconsistent 
vals. A. J. E. W.

Vapour pressures of saturated gaseous hydro
carbons at low temperatures in presence of 
silica gel. R. D elaflace (Compt. rend., 1937,
204, 1940— 1941; cf. this vol., 231).—V.p. of CH4, 
C2H6, C3H8, n- and mo-C4H 10 in presence of Si02 gel 
at —171° to —25° are tabulated. A method of 
quant, separation of CH4 from C2H6, C2H 6 from 
CgHg, and C3H 8 from C4H 10 is indicated. J. G. A. G.

Vapour pressure of copper and iron. A. L. 
Marshall , R. W. D ornte , and F. J. N orton (J. 
Amer. Chem. Soc., 1937, 59, 1161— 1166).—The v.p. 
of Fe at 1317— 1579° abs. and Cu at 1268— 1466° abs. 
have been determined from the rates of vaporisation. 
The emissivities have been determined directly; for 
Fe and Cu the vals. of AE°0 are 96,033 and 81,240 
g.-cal. per g.-atom, respectively. E. S. H.

Nature of calomel vapour. F. T. Gucker, 
jun., and R. H. Munch (J. Amer. Chem. Soc., 1937,
59, 1275— 1279).— Study of the absorption of the 
resonance line at 2537 A. shows the presence of Hg in 
HgCl vapour (undried) at 100— 450°. The partial 
pressures indicate that decomp. 2HgCl =  Hg +  HgCl2 
is complete. In the vapour of dried HgCl, Hg is 
observed at 250— 400°, but not at <250°; the dried 
vapour also exhibits general absorption in the ultra
violet, which is not shown by the undried vapour. 
The v.d. of the dried vapour at 375— 425° corre
sponds with HgCl mols.; no evidence of Hg2Cl2 mols. 
was obtained. E. S" H.

Variations in the mechanochemical constants 
of benzene hydrocarbons along the vaporisation 
curve from the origin to 74-5 cm. of Hg. G.
D itch (Compt. rend., 1937, 204, 1807— 1809).—The 
mechanochemical consts.. n and K-3 (cf. A., 1936, 
1052) are linear functions of the v.p. A method of 
calculating the mol. wt. from d and y is deduced.

A. J. E. W.
Experimental verification of Thomson's 

formula. K. S. L ja lik o v  (Compt. rend. Acad. 
Sci. U.R.S.S., 1937, 15, 327— 330).—Thomson’s 
equation, connecting curvature of a surface and the 
v.p., has been verified by determining the variation 
of the velocity of evaporation of small drops of Hg 
with their radius. A. J. M.

Vapour pressure and size of particles. D.
B alarev  [with N. K olarov] (Monatsh., 1937, 70, 
318—323).—The effect of grinding on the v.p. of 
NaCl and KBr has been investigated. The curve of 
v.p. against average size of particles has a min. at
3—4 ¡¿. F. J. G.

Heat conduction in liquid helium. J. F.
A llen , R. P eierls , and M. Z. U d din  (Nature, 1937, 
140, 62— 63).—The heat-conductivity of liquid He II, 
measured at 1*34 and 2-06° abs. by a new method, 
depends on the temp, gradient, an unusual effect that 
appears to be a property of the liquid He II.

L. S. T.
Physical identity of enantiomers. III. Vis

cosities, densities, and refractivities of d-,
1-, and r/i-forms of oximinocamphor (stable and 
unstable), camphor, camphoric acid, camphoric 
anhydride, camphorquinone, and sodium cam- 
phorate. B. K. Sin g h , K. N a r a y a n , P. Sin h a ,
H. Pra sad , and N . Ch atterji (Proc. Indian Acad. 
Sci., 1937, 5, A, 484— 498).— The d and refractivities 
o f  d-, Z-, and r-forms are identical in every case. 
The viscosity-concn. curves o f  d- and Z-forms are 
identical with that o f  the racemate below a certain 
concn., indicating that the racemate is dissociated 
into d- and Z-forms; above this concn. the racemate - 
exists in solution and its viscosity is >  that o f  
¿ -  and Z-forms. F. J. L.

Viscosity-temperature relations. M. Sotjders, 
jun. (J. Amer. Chem. Soc., 1937, 59, 1252— 1254).— 
The relation logjq (’n/d) — A /T — B agrees with the 
data for 47 org. liquids with errors generally <  1%. 
The consts. A and B  and the errors at various temp, 
for each liquid are reported. The error increases 
with rise in mol. wt. rather than with increase of ij.
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The equation cannot be applied satisfactorily to 
substances of high mol. wt., such as petroleum oils, 
except over short ranges of temp. E. S. H.

Temperature, pressure, and volume coefficients 
of the viscosity of fluids. R. H. E w ell  (J. Chem. 
Physics, 1937, 5, 571— 576).— (Sij/SiT)̂  and (Svj/ST)r, 
both positive for dilute gases and negative for ordinary 
liquids, become zero at intermediate states, but for the 
former at lower densities than for the latter. The signs 
of the T)-p and -rr V coeffs. are deduced for various 
states of the rr T coeffs. It is shown that for changes 
in V >  1 0 %, (8 9 /8 7 )2- is const. ( 9  =  fluidity), a 
relation analogous to that of Batchinski, (8 9 / 8  V)n =  
const. J. W. S.

Viscosity (or fluidity) of liquid or plastic uni- 
molecular films. R. J. M yers and W. D. H ark in s  
(J. Chem. Physics, 1937, 5, 601—603).;—The viscosi
ties (vj) of unimol. films of fatty acids have been deter
mined by measuring the quantity (Q) of film flowing 
through a slit (of diameter d and length I) in a metal 
barrier across a trough, under its own pressure (/). 
C18H37-C02H films show a non-linear relation between 
Q and/, indicating that the film is a plastic solid, but 
for the other acids Q c c f  and r, is given by /rf3 /12ZQ. 
There is some evidence of an increase of 7) with rise of 
temp. J. W. S.

Measurement of the diffusion of metal atoms 
in gases at room temperature by an optical 
method. E. F. M. v a n  d e r  H e ld  and M. M ieso- 
w icz  (Physica, 1937, 4, 559—578).—The distribution 
of Na atoms diffusing against a stream of 3ST2 at room 
temp, and about 1 mm. pressure has been determined 
from measurements of the intensity distribution of Na 
light emitted on excitation of the vapour by a con
densed discharge. The diffusion coeff. at 15° and 1 

mm. pressure is 20-4 sq. cm. per sec. Results are 
compared with those of Ginsel (A., 1933, 991) at flame 
temp. The const. 0  in the factor of Reinganum, exp. 
6 / t , is found to be 600 and the collision radius of Na
1-84 A. When excitation was produced by an in
duction discharge a homogeneous bimol. reaction, 
Na -j- N +  (N2) =  NaN +  (N2)*, was observed.

0. D. S.
Viscosity of binary mixtures. J. S. G o u r la y  

(Nature, 1937, 140, 157).—A crit. discussion of 
Lederer’s equation (this vol., 126). L. S. T.

Metallic state and intermetallic compounds.
J. S. A nderson  (Chem. and Ind., 1937, 677—681).— 
A review. J. S. A:

Alloys of magnesium. VI. Constitution of 
magnesium-rich alloys of magnesium and cal
cium. J. L. H aughton  (J. Inst. Met., 1937, 61, 
Advance copy, 325—331).—Alloys o f Mg with 
>26-7% Ca form a simple eutectiferous series, the 
Mg-Mg4Ca3 eutectic occurring at 16-2% Ca, 517°±1°. 
Mg dissolves 1-8% Ca at 517° and about 0-5% at 250°.

A. R. P.
New intermediate phase in the aluminium- 

copper system. A. G. D owson  (J. Inst. Met., 
1937, 61, Advance copy, 317—324).—In Cu alloys 
with 14— 17% A1 a stable phase exists above 963° ; 
at this temp, it decomposes into (3 +  y eutectoid, the 
eutectoid composition being 15-4% Al. An alloy of

15-9% Al corresponds with Cii^Alj which should 
have a y-structure with 52 atoms per unit cell; this 
could not be confirmed since the phase cannot be 
retained by quenching, but its range of existence has 
been delineated by thermal and dilatometric analvsis.

A. R, P.
Constitution of the nickel-aluminium system.

W. 0. A le x a n d e r  and N. B . V aughan  (J. Inst. Met., 
1937, 61, Advance copy, 333—346).—The system has 
been examined by thermal analysis and micrography. 
The solubility of Al in Ni decreases from 11% at 
1385° to 6 % at 980° and 5% at 700°. There is a 
eutectic at 86-7% Ni, 1385° between a and 8 ; the 
liquidus then rises steeply to 1638° at 68-5% Ni 
(NiAl) and then with more Al the solidus falls steeply 
to 1133°, 61% Ni where NiAl solid solution reacts 
with liquid containing 44-4% Ni to produce a new 
phase with 59-5% Ni (Ni2Al3). A  second peritectic 
reaction occurs at 854° in which Ni2Al3 solid solution 
containing 55% Ni reacts with liquid containing 
28-4% Ni to give NiAl3. Finally the Al-NiAl3 
eutectic occurs at 539°, 5-7% Ni. The 8 -phase has a 
face-centred cubic structure with superlattice; it 
forms a limited series of solid solutions, the boundary 
line on the Al side sloping uniformly from 8 6 % Ni 
at 1395° to 84-5% Ni at 980° and thereafter becoming 
vertical, and on the Ni side being vertical at 86-7% 
Ni below 1360°. The boundary of the NiAl solid 
solution on the Ni side is at 83, 80-6, and 79-2% 
Ni at 1395°, 1150°, and 900°, respectively, and on the 
Al side at 61 and 64-2% Ni at 1133° and 850°, respect
ively. The Ni2Al3 phase extends from 56 to 60% Ni 
from 1133° on the Ni side and from 854° on the A l 
side down to room temp. NiAl3 does not appear to 
dissolve either Ni or Al. A. R. P.

A'-Ray study of the chromium-aluminium 
equilibrium diagram. A. J. B r a d le y . (J. Inst. 
Met., 1937; 60, Advance copy, 197—215).—From 
X-ray examination of powdered Al-Cr alloys slowly 
cooled from S00° the existence of 9 phases has been 
established; two other phases occur in alloys quenched 
from >  1000°. The a solid solution of Al in Cr (body- 
centred cubic) extends to 28% Al at 900°, 18% Al 
at 830°, and somewhat less at 2 0 °. At 850° alloys with 
25— 19% Al are converted into a tetragonal (ordered) 
¡3-phase formed  ̂of three bodj'-centred cubes stacked 
one above the other. There are four phases with a 
y-brass structure : yx decomp, at 1 0 0 0 ° into a -{- 8 
(40% Al), y2 (Cr5Al8) formed from a - f  8  at 890°, 
y3 (5,1% Al) also formed from a -{- 8 -at about 870°, 
and yi (52— 65% Al) formed at about 700° from 
y3 +  e. It is suggested the ys and y4  are modifications 
o f Cr4Al9; The 8 -phase (CrAl3) is stable only above 
860° and is always associated, in quenched alloys, 
with the products o f its decomp. The s-, t\-, and 
0 -phases have only small ranges of homogeneity at 
<600° and appear to be the compounds CrAl4, 
Cr2Aln , and CrAl7, respectively; their structures are 
very complicated although single crystals of 0  have 
been isolated having an orthorhombic (pseudo- 
hexagonal) structure, a 19-99, b 34-51, c 12-47 A.

, A .R .P .
Decomposition of gold-nickel single crystals. 

W. K oster  and A. Schneider  (Z. Metallk., 1937, 29,
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103— 104).—The deeomp. of Au-Ni single crystals 
into Au-rich and Ni-rich solid solutions takes place 
in a similar way to that of polycryst. aggregates, the 
lattice const, changing only slightly, but measurably.

A. R. P.
Accurate determination of the f.p. of alloys 

and a study of valency e Sects in certain alloys 
of silver. W . H um e-R o th ery  and P. W . R e y 
nolds (Proc. Roy. Soc., 1937, A, 160, 2S2—303).—-A 
method for determining the f.p. of alloys which is 
stated to have an accuracy of ±0-1° to ±0-3° is 
described. Ag-ricli alloys of Ag-Cd, Ag-In, Ag-Sn, 
and Ag-Sb have been investigated. The initial 
depressions of f.p. of Ag produced by 1 at.-% of the 
solutes are not oc the nos. 2, 3, 4, and 5 but to factors 
la, 3a, 46, and 56 where 6 is slightly <  a.

G. D. P.
Solidification diagram and thermal con

ductivity of rubidium-csesium alloys. E. R in c k  
(Compt. rend., 1937, 205, 135— 137; cf. A., 1936, 
1193).—R b  and Cs form a complete series of solid 
solutions; the solidus and liquidus have minima at 
9°, with R b :C s  =  l. The conductivity affords no 
evidence of compound formation. A. J. E. W.

Optical constants of alloys of the copper-zinc 
system. H. L o w e ry , H . W il k in so n , and D. L. 
Sh are  (Proc. Physical Soc., 1937, 49, 345—353).— 
Measurements over the range 4358— 6000 A. have 
been made of n, absorption and reflexion coeffs. with 
polished specimens of a series of Cu-Zn alloys covering 
the a, ¡3, and y modifications of brass. The data are 
discussed in reference to the degree of polish of the 
metal surface. C. R. H.

Theoretical interpretation of the optical con
stants of copper-zinc alloys. N. F. Mott (Proc. 
Physical Soc., 1937, 49, 354— 356).—The data of 
Lowery et ah (cf. preceding abstract) are discussed 
in relation to the electron theory of metals. Explan
ations are offered for the increase of absorption on 
the long-X side of the absorption edge, and for the 
shift of the absorption edge, which becomes less sharp, 
towards the shorter XX when Zn'sjs added to Cu. 
Theoretical vals. for the shift of the absorption edge 
are calc, for certain alloys. C. R. H.

Heat of formation of intermetallic compounds.
W. B iltz (Z. Metallk., 1937, 29, 73—79).—A review 
of recent work and a discussion of the relation between 
intermetallic compounds based on the theory of 
chemical affinity. A. R. P.

Heat of formation of some metallic systems 
calculated from A. Olander's electrochemical 
data. F. W eibk e  (Z. Metallk., 1937, 29, 79— 
84).—The vals. for the various phases in the Cd-Sb, 
Bi-Tl, Ag-Cd, Au-Cd, and Cu-Zn systems have been 
calc, and are shown in tables and graphs.

A. R. P.
Thermochemistry of alloys. I. Direct deter

mination of heats of formation of the alloy 
series cobalt-silicon, iron-aluminium, cobalt- 
aluminium, nickel-aluminium, copper-alumin- 
ium, and antimony-zinc in the cast condition. 
W. Oelsen  and W. M iddel  (Mitt. Kaiser-Wilh. 
Inst. Eisenforsch., 1937, 1 9 , 1—26).—Data for

complete series of the alloys are recorded and com
pared with the corresponding equilibrium diagrams. 
The use of thermochemical data in the determination 
of such diagrams is discussed. Heats of formation 
have been determined for Co2Si 27-6, CoSi 24-0,
CoSi, 24-6, CoSi3 25-6, Fe3Al 14-8, FeAl 12-2, FeAl2
19-5, FeAl3 26-8, Cu2A1 16-0, CuAl 9-5, CuA12 9-5,
CoAl 26-4, CoA12 31-8, Co,Als 70, CoAl4 38-5, Ni3Al
37-6, NiAl 34-0, NiAl2 37-8, NIA13 38, and ZnSb 3-6 
kg.-cal. per g.-mol. E. S. H.

Ordered distribution in metallic solid solu
tions. R. B ecker  (Metallwirts., 1937, 16, 573— 
578).—A review. , C. E. H.

Time of formation of martensite needles.
F. F orster and E. Scheil (Naturwiss., 1937, 25, 
439—440).—The transformation of the face-centred 
y-lattice of Fe into the space-centred a-lattice (form
ation of martensite) takes place in an Fe-Ni alloy with 
29% Fe at room temp, in a series of steps which 
succeed each other sufficiently rapidly to give an 
audible note. By an electrical method making use 
of this fact, the time of formation of a single martensite 
needle is found to be 0-02 sec. A. J. M.

The system copper-lead-nickel. W . Claus
(Metallwirts., 1937,16, 578—579).—Alloys of varying 
composition were melted and allowed to solidify 
slowly, in order to establish the ranges of immisci- 
bility in the liquid state. These ranges are some
what more extended than in the diagram of Guertler
and Menzel (B., 1923, 982a). C. E. H.

Constitution of the alloys of silver, tin, and 
mercury. M. L. V. Ga y ler  (J. Inst. Met., 1937,
60, Advance copy, 151— 172).—Except for Sn-rich 
alloys with < 6 %  Hg the entire liquidus of the 
system has been determined by thermal and X-ray 
analysis. Ternary diagrams are also plotted for the 
equilibria at 70°, 84°, and 100° and pseudo-binary 
diagrams for const. Hg contents of 4-5, 40, 50, 60, 
65, 70, and 80% Hg and for 20% Sn. Addition of 
Sn to Ag-Hg alloys lowers the liquidus temp, progres
sively, raises steeply the Xj +  liquid -> Pj reaction, 
and causes below 150° the separation of yx or y2 from 
the pj +  liquid phase until at 84° the invariant 
reaction -f- liquid -> y1 -j- y% occurs. The y2 
phase is unstable in the presence of liquid and a 
further invariant reaction oc curs at 80°: y x +  y2 +  
liquid -> yx -f- S2. At —36° a third invariant reaction 
occurs : y x +  S2 -j- liquid yL +  e2, and at —38-8° 
any excess of Hg freezes without affecting the y , +  e2 
phases. Furthermore, since the ¡3 phases of the Ag-Sn 
and A g- Hg phases are isomorplious each will hold a 
large p roportion of the other in solid solution; this 
fact an d the first two o f the above invariant reactions 
accoun t for the setting of dental amalgams. Analysis 
of the complex reactions occurring between Ag3Sn and 
Hg affords evidence for the existence of throe further 
invariant reactions : y (Ag3Sn) -f- a2 +  liquid -> y +  
p2 (>217°, <221°), y +  p2 +  liquid y +  y2 (217°), 
and y - f  l i q u i d +  y2 (>210°, <216°). [Greek 
letters without subscript refer to Ag-Sn phases, with 
subscript j to Ag-Hg phases, and with subscript to 
Sn-Hg phases.] A. R. P.
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Ternary iron alloys. R. V ogel (Metallwirts., 
1937,16, 630—632).—Recent work on the constitution 
of Fe-C-P, Fe-C-Co, and Fe-S-Mn alloys is reviewed.

C. E. H.
New ternary compounds with a (3-brass 

superstructure. P. R ahlfs (Metallwirts., 1937,
16, 640—643).—Four new phases having the lattice 
of ¡3-brass with a superstructure (a' =  2a) have been 
examined. Compositions and lattice consts. at 
approx. the centre of their ranges of existence are : 
¡3-(Cu,Ni)3Sn, a' =  5-946 A .; P-(Cu,Ni)3Sb, a' =  5-857 
A .; Ni2MgSn, a' =  6-097 A .; Ni2MgSb, a' =  6-050 A. 
The Sn alloys obey the Hume-Rothery rule if Ni is 
considered univalent, but the relations exhibited by 
the Sb alloys are rather doubtful. C. E. H.

Eutectic and peritectic solidification processes 
with one degree of freedom in ternary alloys.
J. Schramm and H. J. L uckert (Z. physikal. Chem., 
1937, 179, 73— 118).—Binary eutectic and peritectic 
reactions and the conditions determining the passage 
of one into the other have been examined mathe
matically. Applications are discussed. R. C.

Use of the centrifuge for investigating alloys.
G. K omovski (Physikal. Z. Sovietunion, 1936, 10, 
840— 842).—The use of a centrifuge for separating 
intermetallic phases from the rest of the melt is 
described. X-Ray photographs can be taken during 
rotation, and indicate, in many cases, the complete 
separation of phases. A. J. Mi

Derivation of formulae for the absorption co
efficient of readily soluble gases. I. L. Pej- 
sachov (J. Chem. Ind. Russ., 1937,14, 361—365).— 
Mathematical. R. T.

Solubility of hydrogen, carbon monoxide, 
and their mixtures in methyl alcohol under 
pressure. I. R. K rxtschevski, N. M. Shavo- 
ro nk ov , and D. S. T ziklis (J. Chem. Ind. Russ., 1937, 
14, 170— 173).—The solubility of H2 and of CO in 
MeOH rises with increasing temp. (30— 140°) and 
pressure (50— 300 atm.). Data are recorded for the 
composition of the liquid and vapour phases of the 
system H2-CO-MeOH, at 140° between 50 and 300 
atm. R. T.

Vapour pressure of ammonia, carbon dioxide, 
water, and formic acid over ammoniacal copper 
sulphate solution. E. P. L evitzkaja  (J. Chem. 
Ind. Russ., 1937, 14, 342—346).—The v.p. of NH3, 
C02, and H20  over solutions containing NH3, C03'', 
Cu1, Cu11, and HC02H has been determined at 0—82°. 
HC02H is absent from the vapour phase at all temp. 
Evidence is presented that the reaction HC02H -> 
CO +  H2 takes place at 70— 80°. R. T.

Theoretical formula for solubility of hydrogen 
in metals. R. H. F o w ler  and C. J. Sm ithells 
(Proc. Roy. Soc., 1937, A, 160, 37—47).—A formula 
for the influence of temp, when dissolution takes place 
without formation of hydride is derived. Agreement 
with experiment for Cu, Fe, Co, and Ni is obtained. 
An approx. theory for the cases of Ti, V, Zr, and Th, 
which form hydrides, yields an expression which 
accords with experimental data. G. D. P.

Solubility of barium nitrate in concentrated 
nitric acid. C. H. Green e  (J. Amer. Chem. Soc., 
1937, 59, 1186— 1188).—Data are recorded for concns. 
of HN03 up to 92% at 0° and 24-88°. In the range 
55—80% HN03 the logarithms of the solubilities are a 
quadratic function of the acid concn. E. S. H.

Rate of dissolution of benzoic acid in dilute 
aqueous alkali. C. V. K in g  and S. S. Bro d ie  
(J. Amer. Chem. Soc., 1937, 59, 1375— 1379).—The 
rate of dissolution from rotating cylinders has been 
measured in H20, aq. NaOH and KOH, with and 
without dissolved NaOAc, at 25°. The results are 
in agreement with a rate equation derived on the 
assumption that neutralisation occurs slowly within a 
diffusion layer. E. S. H.

Solubility of sodium hyposulphite (Na2S20 4) 
in presence of sodium chloride or hydroxide, 
and ethyl alcohol. N. S. A rtam onov  and S. I. 
Schadrina  (J. Chem. Ind. Russ., 1937,14, 35— 37).— 
The solubility of Na2S20 4 i% depressed by NaCl, 
NaOH, or EtOH; a saturated solution in 20% NaCl 
contains 102, in 20% EtOH 98-8, and in 20% NaOH
31-1 g. of Na2S20 4 per 100 ml. R. T.

Solubility of copper ions in cadmium mercuric 
thiocyanate. M. Straumani.s [with E, Man- 
kovi6s] (Z. anorg. Chem., 1937, 233, 201—208).— 
Cd[Hg(CNS)4] is tetragonal, a 11-4406 ¿0-0005, c
4-200^0-001 A. The coloured ppts. containing Cu 
are true mixed crystals in which Cd ions are replaced 
by Cu ions up to a limiting ratio Cu : Cd =  1 : 65. 
The ratios Cu : Cd in solution and solid are approx. 
equal. There is no compound formation in the solu
tion. The replacement of Cd by Cu in the crystals 
causes a slight contraction of the lattice. Cu cannot 
be replaced by Cd in Cu[Hg(CNS)4]. F. J. G.

Determination of concentration of solutions 
by the two-solvent method. I. Concentration 
of water-insoluble substances. S. I. Spirid o n o v a  
(J. Gen. Chem. Russ., 1937, 7, 1071— 1081).—The 
concn. of EtOH or COMe2 solutions of H20-insol. 
substances (camphor, borneol, C10H8) is derived from 
the vol. of H20  which must be added to achieve 
permanent turbidity. R. T.

Solubility equation of a pure substance which 
forms a solid complex with the solvent. J. 
P erreu  (Compt. rend., 1937, 205, 43—45).—The 
author’s expression for the equilibrium of a solid 
hydrate and its saturated aq. solution (A., 1934, 249) 
has been extended generally. Solubility, v.p., and 
thermal data for mixtures of COMe2 and Nal or 
NaI,3COMe2 at various temp, have been successfully 
applied to its verification. C. R. H.

Aluminium iodide as a solvent. V. I zbek ov  
and A. N ishnik  (J. Gen. Chem. Russ., 1937 , 7, 
1268— 1279).—Snl4, Sbl3, Asl3, and I are miscible in 
all proportions with A1I3 at 200°. Saturated solu
tions of Hgl2 contain 75, of Nal, KI, or NH41 50, and 
of Pbl2, N il2, or Bil3 20 mol.-%. The solubility of 
salts with a mol. space lattice is >  that of salts with 
an ionic lattice. Solutions of Snl4 are non-con
ducting, whilst those of Asl3 or I are feeble, and of 
the remaining salts good, conductors. R. T.
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Internal constitution of non-ideal solutions ; 
demixing and complex formation. J. T im m er
mans (Trav. Congr. Jubil. Mendeleev, 1937, 2, 447— 
452).—Various types of mixtures and complexes are 
described and illustrated by examples. C. R. H.

Coefficients of fractionation of salts possessing 
several hydrates. B. Goldschm idt  (Compt. rend., 
1937, 205, 41— 42).—When radioactive solutions of 
Ba(OAc)2 were crystallised at various temp., the 
activity of the crystals was always <  that of the 
liquors, the ratio crystal activity: liquor activity 
decreasing abruptly with the formation of a higher 
hydrate on lowering the crystallising temp.

C. R. H.
Adsorption of gases and the equation of the 

liquid state. E. C. C. B a ly  (Proc. Roy. Soc., 
1937, A, 160, 465— 487).—Adsorption is supposed to 
take place by the formation of layers. Expressions 
are derived for the fractions of the total surface area 
covered by successive unimol. layers. The Freundlich 
isotherm is said to have no physical significance, its 
form being a mathematical property of the sum of 
the particular type of series governing multi-layer 
adsorption. From the adsorption formula the equa
tion of the liquid state is deduced, and the v.p. and 
latent heat of liquid C02 between —56-6° and 
—26° are accurately expressed. The heat of desorp
tion is discussed and the fact that experimental vals. 
increase with decrease of pressure is taken as proof 
that the adsorbed state corresponds with the form
ation of layers of gas. The val. o f the heat of desorp
tion governs the phenomena of preferential adsorption, 
poisoning, and chemi-sorption. G. D. P.

Adsorption of neon and helium. V. G.
F astovski and L. A. Gerskaja (J. Chem. Ind. Russ., 
1937, 14, 358— 361).—The adsorption of Ne and He 
by active C has been studied between —195-7° and 
0° at 20— 880 mm. R. T.

New mode of transformation. A. D ebierne  
(Compt. rend., 1937, 205, 141— 143).—Very large 
quantities of heat (of the order of 108 g.-cal. per g.- 
mol. with H2 or He) are evolved during the initial 
absorption of small quantities of H2, He, or Ne on 
previously desorbed charcoal at —195°. The phen
omenon is attributed to a nuclear reaction.

A. J. E. W.
Properties of activated sugar charcoal coated 

with various organic substances. II. Adsorp
tion of acids. H. K. A c h arya  (J. Indian Chem. 
Soc., 1937, 14, 188— 196; cf. this vol., 234). The 
adsorption of acids by activated sugar charcoal coated 
with a-C10H 7-NH2 or NHPh2 is >  by the original 
charcoal, reaching a max. val. at 0-005—0-010 g. of 
amine per g. of charcoal. Assuming the amine layer 
to be unimol., the surface area per g. of charcoal is 
288 sq. m. Acid coverings decrease the adsorption 
of acids. F. J. L.

Dissociative adsorption of hydrogen by copper 
and its kinetic consequences. L. Clark e  (J. 
Amer. Chem. Soc., 1937, 59, 1389— 1391)—The 
assumption of dissociative adsorption at a uniform 
surface leads to kinetic consequences ’ which explain

the observed equilibria in the primary activated 
adsorption of H2 by Cu. E. S. H.

Adsorption on measured surfaces of vitreous 
silica. II. W. G. Palm er  (Proc. Roy. Soc., 
1937, A, 160, 254—267; cf. A., 1935, 818).—Previous 
work at low pressures has been extended at 25° up 
to saturation for C6H6, COMe2, and MeOH. The 
films are 4 mols. thick at saturation and the linear 
relation between log adsorption potential and amount 
adsorbed holds over almost the whole pressure range. 
The spreading force is calc, from the observations by 
means of an equation of state for the films. The 
behaviour of films of small mols. on the solid is 
compared with that of films of long-chain mols. on 
H20. G. D. P.

Adsorption of gaseous silicon tetrafluoride 
and of aqueous silicofluoric acid. I. V eich h ertz , 
A. I sakova , 0. D rushinina , and P. Manuilov  (J. 
Chem. Ind. Russ., 1937, 14, 122— 126).—H2SiFG is 
feebly absorbed by Si02 gel; adsorption proceeds ac
cording to Freundlich’s equation. The adsorption 
isotherms of SiF4 on Si02 gel (10—30°) exhibit certain 
anomalies, ascribed to reaction of SiF4 with H20  in 
the gel. Adsorption by active C is anomalously high, 
due to formation of a multimol. adsorption layer.

R. T.
Exchange adsorptions on the surface of barium 

sulphate. I. M. K olthoff and G. E. N o ponen  
(J. Amer. Chem. Soc., 1937, 59, 1237— 1239).—The 
following exchange adsorption processes have been 
demonstrated : BaS04 +  Pb”  -> PbS04 +  Ba",
BaS04 +  Cr04"  -> BaCr04 +  S04", BaS04 +  2103' 
-> Ba(I03)2 -j- SO.". A method for determining the 
sp. surface of BaS04, based on the exchange of Cr04"  
and S04", is described. E. S. H.

Replacement of small adsorbed molecules by 
larger [molecules]. H. Ma r k  (Osterr. Chem.-Ztg., 
1937, 40, 343—344).—The energy relations of the 
exchange process are discussed. E. S. H.

Base exchange in soluble Prussian-blues.
F. C. Guthrie and J. T. N ance (J.S.C.I., 1937, 56, 
209—210t ).—Base exchange is found to occur between 
the alkali metals and NH4 and sol. Prussian-blue ppts. 
obtained by adding aq. FeCl3 to an excess of aq. 
K,Fe(CN)6.~ When the mol. ratio of the salts is
0-2, Na, NH4, and Rb almost completely displace 
the alkali already present, but displacement by Li 
and Cs occurs to a much smaller extent. In a ppt. 
formed by a 7 : 6 mol. ratio of FeCl3 to K4Fe(CN)e 
the displacement of K  by NH4 takes place by equivs.

Salt formation and base exchange of graphitic 
acid. H. T h iele  (Kolloid-Z., 1937, 80, 1—20).— 
The prep, and purification of graphitic acid (I) are 
described; the conductivity of the sols, has been 
determined. The amount of Fe, Ag, Na, Li, K, NH4. 
Ba, or Ca taken up by (I) in aq. salt or hydroxide 
solutions has been determined; salts of (I), analogous 
to the zeolites, are formed. Base exchange has been 
observed. E. S. H.

Coprecipitation and ageing. XI. Adsorption 
of ammonio-copper ion on and coprecipitation 
with hydrous ferric oxide. Ageing of the 
precipitate. I. M. K olthoff and B. Moskovitz



458 BRITISH CHEMICAL ABSTRACTS.—A., I. v (c )

(J. Physical Chem., 1937, 41, 629—644; cf. A., 1936, 
791).—The effect of the concn. of NH3 and of NH4 and 
alkali salts in the adsorption on and copptn. with 
Fe20 3,a;H20  has been studied. O. J. W.

Flow of gaseous mixtures through capillaries.
II. Molecular flow of gaseous mixtures. III. 
Flow at medium pressures. H. A dztjmi (Bull. 
Chem. Soc. Japan, 1937,12, 285—291, 292— 303; cf. 
this vol., 405).—II. Rates of flow at very low pres
sures at which the mean free path is large compared 
with the capillary diameter have been investigated. 
Rates of mol. flow of H,, C2H2, and C3H 6 conform to 
Knudsen’s equation. The rates of mol. flow of H2-  
C2H2 and H2-C3H 6 mixtures are additive in character, 
and the changes in composition due to passage through 
capillaries conform to the additive law.

III. Data for H,, C2H2, C3H6, C6H6, CC14, CHC13, 
and Et,0, and the mixtures H2-C„H2, H,-C3H6, 
C6H6-CC14, CC14-CHC13, and Et20-CHC13 at"0-01— 
4 mm., at which the flow is partly viscous and partly 
mol., show that the rate of flow of mixtures agrees 
with a velocity-pressure relation similar to that for 
single gases, although the minima observed with the 
single gases are <  for mixtures and occur at lower
pressures, J. G. A. G.

Flow of gases through a porous wall. H. 
A dzumi (Bull. Chem. Soc. Japan, 1937, 12, 304— 
312).—The rate of flow of a gas through a porous plate 
is deduced on the assumption that the plate consists 
of an assemblage of parallel capillaries each of which 
consists of series of short capillaries of various dia
meters. Observed rates of flow agree with the 
equation, and the no. and mean radius of the pores 
in porous plates are ovaluated. J. G. A . G,

Permeability of palladium to hydrogen. VII.
Influence of the state of purity of palladium on 
the changes produced in diffusive power by 
heating above 500°. Further consideration of 
the effect of temperature. V. L om bard , C. 
E ichn er , and M. A lb er t  (Bull. Soc. chim., 1937, [v],
4, 1276— 1285; cf. A., 1936, 790).—Commercial Pd 
containing Au, Ag, Pt, Pb, Sn, and Cu does not lose 
diffusive power when maintained at 500— 670° in 
H2 for long periods, and the sp. rate of diffusion of 
H2 increases with rise of temp. Loss of diffusive 
power develops with increased purity of the Pd.

J. G. A. G.
Discontinuous step-like change of vapour 

pressure of substances adsorbed in capillaries, 
and measurement of molecular diameter. D.
RAdulescu  and S. T ilenschi (Z. physikal. Chem., 
1937,179, 210—226).—It is shown theoretically that 
the radius of curvature of a liquid meniscus-in a 
capillary is an integral multiple of the radius (p) 
of the liquid mol., so that the Helmholtz-Kelvin 
equation for the variation of v.p. (p) with radius of 
curvature becomes loge pT =  log,.p — 2a M/(RTSnp), 
where n is an integer. Adsorption and desorption 
isotherms must, therefore, be stepped curves, but 
this discontinuous character will be experimentally 
detectable only for small vals. o f n. The mean height 
of the steps will give the approx. mol. radius. Such 
curves have been obtained for the desorption o f C6H6 
and CH2PhCl from activated C. R . C.

Movement of fluid parallel to the axis of a solid 
cylinder, and the Liesegang phenomenon. T.
Ok a y a  (Japan. J. Physics, 1937, 12, 9—25).— 
Mathematical. E. S. H.

Dielectric properties of water. Dielectric 
interphases. H. F rtcke and H. J. Curtis (J. 
Physical Chem., 1937, 41, 729—745).—The dielectric 
properties of an aq. suspension are derived from the 
conductivity and capacity at the interphase. Vari
ation with frequency over the range 0-25 to 2000 kc. 
per sec. has been studied. F. R. G.

Theory of surface tension of aqueous solutions 
of dipolar ions. K. ARiyam a  (J. Chem. Physics, 
1937, 5, 467— 469).—A theory of surface tension of 
aq. solutions of NH2-acids, based on the idea of an 
“  image force ”  at the air-H20  boundary, is discussed 
and applied to experimental data on seven acids.

W. R. A.
Liquid film in gas absorption. M. H. H utch 

inson and T. K . Sherwood  (Ind. Eng. Chem., 1937, 
29, 836—840).—The coeff. o f the rate of transfer
of a solute across the liquid film has been studied
by measurements of the rate of dissolution of eight 
relatively insol. pure gases in H20. When the H20  
is effectively stirred kh is approx. oc the 0-6 power o f 
the speed of the stirrer. At a const, stirring speed kL 
depends on the mol. wt. of the gas, since He and H 2 
give figures some 30—35% >  most of the other gases, 
but, on the other hand, for gases of mol. wfc. from 
28 to 7 1 shows a remarkable constancy. F. J. B.

Effect of evaporation on the stability of liquid 
films. H , A. N eville and T. H . H azleh urst  
(J. Physical Chem., 1937, 41, 545—551).—The effect 
of evaporation on the stability of films of pure liquids 
(H20, EtOH, aliphatic and aromatic hydrocarbons) 
has been studied. Liquid films become thinner by 
drainage and by suction where curvature exists, 
and can persist only so long as flow of liquid into the 
thin portion counteracts drainage. This flow of liquid 
results from thermal effects due to evaporation of the 
liquid. The film becomes unstable when evaporation 
from it is prevented. O. J. W.

Built-up films of barium stearate and their 
optical properties. (Miss) K. B . B lodgett and
I. L angm uir (Physical Rev., 1937, [ii], 51, 964—  
982).—The technique of depositing successive single 
layers of mois, of various stearates on a solid surface 
is described. Films showing a series of steps of two 
mol. layers are photographed. From measurements 
of the angles at which films containing known nos. 
of layers reflect with min. ; intensity, the thickness 
per layer and val. of n is calc, with high accuracy. 
The thickness per layer of Ba stearate is 24-40 A. 
Traces of foreign substances in the H20  affect the 
spacing by 1—3%. Equations are given for n 
(extraordinary ray), the intensity of the rays reflected 
from the upper surface and from the film solid boun
dary, the phase change at the boundaries, Brewster’s 
angle, and other properties of birefringent films. 
Films formed at pK <7-0 consist of a mixture of stearic 
acid and neutral stearate ; the former can be dissolved 
by C6H8 leaving a birefringent stearate skeleton
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having n <  for the normal film. Measurements of 
n for various skeletons are given. N. M. B .

Electrokinetics. XVIII. Interfacial energy 
and the molecular structure of organic com
pounds. IV. Electrokinetic behaviour of char
coals in aqueous solutions of organic acids.
V. L. F rampton and R. A. Gortner  (J. Physical. 
Chem., 1937, 41, 567—582).—Electrokinetic measure
ments with suspensions of C in aq. solutions of various 
aliphatic acids show that the adsorption of weak 
electrolytes on C is apolar. The adsorption of HC1, 
however, is polar. Activation does not appear to 
affect the electrokinetic properties of C, since the 
migration velocity of various charcoals suspended in 
H20  is const. Graphite and diamond dust show 
speeds of the same order of magnitude as the more 
highly activated C samples. No electrokinetic evi
dence for positively charged C was obtained.

0. J. W.
Electrokinetics. XIX. Interfacial energy and 

the molecular structure of organic compounds.
V. Electric moment of A120 3 : benzene-nitro- 
benzene interface. R. A. G o r t n e r  and H. B. 
Bull (Proc. Nat. Acad. Sci., 1937, 23, 256—258; 
cf. A., 1933, 122).—Streaming potentials, calc. £- 
potentials, and electric moments of the double layer 
for the interface A120 3 :0 — 100% C6H6-PhN02 
and 10—50% PhOH-C6H6 mixtures have been 
determined. The results suggest the formation of 
bimol. compounds, although these are not indicated 
by the f.-p. curves, which show eutectics at respec
tively 51-3% PhN02 and 34-8% PhOH. It seems 
possible that electrokinetic measurements may be 
used for detecting mol. species which cannot be 
directly isolated. N. M. B.

Influence of sodium ions on the ability of thin 
silver films to amalgamate. H. K eh ler  (Z. 
Physik, 1937, 106, 296—310).—Apparatus is de
scribed for the prep, of thin Ag films on glass, mica, 
and collodion and their treatment with Na ions and 
Hg vapour. Bombardment with 100-e.v. ions renders 
the film partly passive to attack by Hg vapour. 
The resultant passivity oc no. of ions but is independent 
of the time of bombardment. Of the three matrices 
used, glass alone gave non-reproducible results

L. G. G.
Determination of the molecular size of 

dissolved substances on the basis of rate of 
dialysis according to H. Brintzinger. W.
R ath je , K. H ess, and M. U lmann (Ber., 1937, 
70,'[/?], 1403— 1410).—Measurements of the rates of 
dialysis of a-methylglucoside and sucrose give almost 
const, dialysis coeffs. when the process occurs with 
small Ac against the solvent; the factor is not 
const, for the two types of sugar. As Ac increases the 
discrepancies in the dialysis const, tend towards 
higher vals. An explanation for the dependence of 
the dialysis const, on Ac cannot at present be given 
but it is not restricted to the sugars. The dependence 
of the dialysis const, on the concn. at practically 
const, and sufficiently small Ac is explained by the 
assumption of complex formation and mol. associ
ation. On account of the sp. influence of chemical 
constitution the dialysis method cannot be applied

with any considerable degree of exactitude to org. 
substances. The diffusion const, and osmotic pressure 
are similar in their dependence on concn. and in this 
respect the osmotic and diffusion methods are qual
itatively complete and confirm one another.

H. W.
Theory of osmotic pressure, and Ulmann’s 

method of measurement. Use of this method 
at higher temperatures. K. W o h l  (Z. physikal. 
Chem., 1937, 179, 195—209).— Partly polemical 
against Thiel (this vol., 302). Mathematical exam
ination of the effect of external pressure and gravity 
on the osmotic pressure of a solution shows that osmotic 
pressure may be regarded equally well as either a pres
sure or a suction. Ulmann’s isothermal distillation 
method of measuring osmotic pressure (“  Molekül- 
grossenbestimnrung hochpolymerer Naturstoffe,”  
1936) is equiv. to establishing equilibrium between 
solvent and solution separated by a semipermeable 
membrane by exerting a pull on the solvent, and here 
the membrane acts like a series of capillary tubes. 
Preliminary experiments indicate that by this method 
the osmotic pressure of a given solution can be 
measured in the same apparatus at any temp, between 
room temp, and 80°. R. C.

Diamagnetism of iodine solutions and the 
purity of alcohol. C. Co u rty  (Compt. rend., 1937,
205, 140— 141; cf. this vol., 302).—The purity of 
EtOH may be tested by comparing •/ for a solution 
of I  in the specimen with the calc. val. A. J. E. W.

Flow dichroism of fluorescein solutions. S.
N ik itin e  (Compt. rend., 1937, 205, 124— 126).— 
Dichroism due to flow has been observed in solutions 
of fluorescein in glycerol, in accord with theory.

A. J. E. W.
Slit photometer for the analysis of thin sections 

of coloured solutions: experimental confirmation 
of the diffusion equation. W. G. E versole and
E. W. D oughty (J. Physical Chem., 1937, 41, 663— 
671; cf. A., 1936, 288).—The diffusion coeff. of 
methylene-blue in 5% gelatin gels at 25° is 1-635 X 
10"° (cm.2, sec.). A more accurate photometric 
apparatus for the analysis of coloured solutions is 
described. F. R. G.

Apparent andpartialmolalvolumes of ammon
ium chloride and of cupric sulphate in aqueous 
solution at 25°. J. N. P earce and G. G. P um plin  
(J. Amer. Chem. Sop., 1937, 95, 1221— 1222).—Mol. 
vols. have been calc, from measurements of d. The 
data are discussed in relation to Masson’s law (A., 
1930,31). E. S. H.

Diffusion constant of an electrolyte, and its 
relation to concentration. A. R. Go rd on  (J. 
Chem. Physics, 1937, 5, 522—526).—A semi-empirical 
equation is developed which gives vals, for the 
differential diffusion consts. (k) of KC1, NaCl, and 
KN03 in agreement with experiment. Cole and 
Gordon’s rule (A., 1936, 1197) that the effective 
diffusion const, measured in a Northrup-McBain 
diaphragm cell has the same val. as k for the mean 
concn. is shown to be valid even when k does not vary 
linearly with concn., provided the total concn. range 
is >0-12V. J. W. S.
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Colloids in glacial acetic acid. I. Elements, 
chlorides, sulphides, and sulphates. A. L.
E ld er  and P. N. B u rkard  (J. Physical Chem., 1937, 
41, 621—624).— Colloidal As, Se, S, P, An, Pt, Ag, 
Cu, sulphides, chlorides, and sulphates in glacial 
AcOH have been prepared. 0. J. W.

Purification of colloids by electrodialysis.
L. K r a tz  (Kolloid-Z., 1937, 80, 33—43).—The 
results of a crit. examination of the effectiveness of 
two existing electrodialysers in the purification of 
gum-arabic and serum-albumin sols are reported. 
The change of pH with time during electrodialysis has 
been investigated and the influence of the apparatus 
and experimental conditions on this change discussed. 
The theory of electrodialysis is discussed. E. S. H.

Disperse gases. II. R. A uerbach  (Kolloid-Z., 
1937, 80, 27— 31 ; cf. A ., 1936, 425).— The general 
conditions of formation and properties of gaseous 
dispersions are discussed, with special reference to 
stability and solubility, the influence of stabilisers, 
and particle size. Methods for the prep, of gaseous 
hydrosols by condensation and by dispersion are 
described. ” E. S. H.

Diffusion of heterodisperse substances. I.
Sa k u r ad a  and M, T aniguchi (Z. physikal. Chem., 
1937, 179, 227—234).—From Fick’s law a diffusion 
equation for heterodisperse substances has been 
derived and the Stefan-Kawalki table shown to be 
approx. valid when the diffusion coeff., D, of the 
heterodisperse substance is defined by D — 1002/ 
(Scj/^/Z),)2, where c,- and A  are the % and diffusion 
coeff., respectively, of the component i. The applic
ability of the equation has been demonstrated by 
experiments with artificially prepared mixtures.

R. C.
Individuality of cellulose micelles. 0 . K r a t k y  

and H. Mar k  (Z. physikal. Chem., 1937, B, 36, 129—— 
139).—By X-ray examination alone it is impossible 
to decide whether the cellulose fibre consists of discrete 
micelles or whether the principal valency chains extend 
through several regions of crystallinity, but the 
general experimental evidence favours the latter 
alternative. Nevertheless, the increase in orientation 
caused by mechanical action seems to be explained 
most satisfactorily by postulating the presence of 
box-like cryst. regions, by rotation of which the 
increase in orientation is effected. R. C.

Internal solubility in soap micelles. A. S. C.
L aw rence (Trans. Faraday Soc., 1937, 33, 815— 
820).—Experiments on the solubility of Nujol in 
soap solutions support the theory that H20-insol., 
hydrocarbon-sol. substances are dissolved in the 
interior of soap micelles by the hydrocarbon portion 
of the soap mol. The amounts of oil dissolved appear 
to be independent of the mol. wt. of the oil, but for 
Na, K, and Cs soaps they increase with increasing 
mol. wt. o f the soap cation. C. R. H.

Asymmetry and orientation of clay micelles.
S. H enin  (Compt. rend., 1937, 204, 1498— 1499).—  
Reference is made to various methods by which 
birefringence and other properties indicative of 
micellar asymmetry and orientation may be demon
strated. '  R. M. M. 0.

Dispersion of depolarisation of light-scattering 
colloids. III. R. S. K rish n a n  (Proc. Indian 
Acad. Sci., 1937, 5, A, 407—418; cf. this vol., 409).— 
Extinction coeffs. and depolarisation factors for 
Pt, Cu, Se, and Te sols have been measured between 
XX 2500 and 7000 A. The particles are spherical, 
but the optical anisotropy increases somewhat in the 
ultra-violet. F. J. L.

Viscosity of sols made from X-irradiated agar.
H. K ersten  and C. H. D w igh t  (J. Physical Chem., 
1937, 41, 687— 689).—Irradiation of dry agar de
creases the 7] and pa o f the resulting sol. F. R. G.

Coagulation of colloidal ferric hydroxide by 
mercury salts. K. J ab łc zyń sk i and S. Ciołek  
(Rocz. Chem., 1937, 17, 196—200).—Positively 
charged Fe(0H)3 sols are not coagulated by HgCl2 or 
Hg(CN)2, but if KC1 is added coagulation follows. 
The effect is ascribed to formation of complex anions, 
of the type [HgCIJ". R. T.

Directed coagulation of aerosols. II (I). De
termination of the size of elementary magnets 
of nickel and iron. D. B eischer  and A. W in k e l  
(Naturwiss., 1937, 25, 420—423; cf. A., 1936, 679).— 
Ferromagnetic properties are not associated with 
atoms of ferromagnetic elements, but with an aggreg
ation of atoms with a definite orientation. The type 
of aggregate formed in aerosols of Ni and Fe, obtained 
by thermal decomp, of Ni and Fe carbonyls, has been 
examined by the ultra-microscope. Below the Curie 
point the aggregates are chain-like in contrast to the 
usual type of aggregation, which is spherical. The 
aggregation is practically instantaneous, whereas with 
other substances it may take a considerable time. It 
is considered that the directed aggregation is due to 
magnetic forces. I f  the aerosol is made above the 
Curie point, Fe and Ni aerosols aggregate to spherical 
particles. Determination of the size of the directed 
crystallites by observing the widening of the Debye- 
Scherrer pattern shows that the primary crystallites 
have the magnitude and form of the elementary 
particles assumed to be responsible for ferromagnetism 
by the Weiss-Heisenberg theory. A. J. M.

Ageing of fresh precipitates. XIII. Ageing 
of freshly precipitated silver chloride as indic
ated by the adsorption of wool-violet. I. M.
K olthoff and H. C. Y utzy  (J. Amer. Chem. Soc., 
1937, 59, 1215— 1219; cf. A., 1936, 561, 791).—The 
ppt., when kept in the mother-liquor, undergoes a 
rapid decrease of surface as measured by the ad-- 
sorption of wool-violet. Ageing is most pronounced 
in 0-001 Af-NaCl or EtOH, least in 0-00Li¥-AgNO3, 
and is promoted by NH3. AgCl pptd. in presence of 
excess of Ag‘ adsorbs more wool-violet than that pptd. 
from a solution containing excess of Cl'. E. S. H.

Potential and transport measurements on 
ferric hydroxide hydrosols. A. L ottermoser 
and H. F ritzsche (Kolloid-Z., 1937, 80, 44—56).— 
Methods of determining the Cl' activity of Fe(OH)3 
sols (prepared from FeCl3), using Ag, AgCl, and Hg2Cl2 
electrodes, are described. The results obtained by 
different methods are in agreement for the ultra
filtrate, but considerable differences are observed
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when measurements are made on the sol. The 
causes of the disagreement are discussed. E. S. H.

Behaviour of inulin in liquid ammonia. E. W.
B ergstrom  and A. E. Gilmore (J. Amer. Chem. Soc., 
1937, 59, 1356— 1358).—Inulin ppts. slowly when the 
solution is kept, forming a gel; it shows the Tyndall 
effect, and does not diffuse through a Cellophane 
membrane. E. S. H.

Influence of tervalent metal salts on solutions 
of gum arabic. R. H a l l e r  and B. F r a n k fu r t  
(Kolloid-Z., 1937, 80, 68—72).— With increasing 
concn. of added Fe111 salts the rj of gum arabic 
solutions falls slightly at first, then rises to a max., 
and subsequently falls again. The changes are more 
marked with increasing concn. of gum solution and 
are not influenced by temp, rise between 20° and 50°. 
Similar phenomena are observed on adding A1C13 or 
CrCl3 to gum arabic solutions. Under certain con
ditions gels are formed. E. S. H.

Action of light on the Liesegang phenomenon.
M. F. T abou ry  and M. B ellot (Compt. rend., 1937,
205, 45—47).—From experiments on the pptn. of 
Ag2Cr0 4  in agar, it is shown that light of X 4000— 
4960 A. favours and light of longer X prevents 
rhythmic pptn. C. R. H.

Silicic acid gels. VII. Effect of the soda- 
silica ratio on the time of set. C. B. H u r d , W. 
F ie d l e r , and C. L. R aymond  (J. Physical Chem., 
1937, 41, 553—561; cf. A., 1936, 288).—No differ
ence in time of set is found in gels obtained by mixing 
aq. Na silicate and aq. AcOH with varying 
NaOH: Si02 ratio (1 :2  to 1:3-25) at 25°. The 
theory of the setting of these gels is discussed.

0. J. W.
Ionic exchange in relation to hydrogen-ion 

concentration and rigidity of silicic acid jellies. 
J. H. H anks and R. L. W eintraub  (J. Physical 
Chem., 1937, 41, 583—592).—A method for preparing 
Si02 gels at any pn is described. The influence of 
time, temp., dialysis, and autoclaving on the [H ‘ ] 
and rigidity of SiO, gels has been studied.

0. J. W.
Spinning properties of liquids. IV. Lique

fying effect of calcium salts on gelatin. H. 
E rbring  (Kolloid-Z., 1937, 80, 20— 27; cf. A., 1936, 
1200).— When Ca(SCN)2, Ca(N03)2, or CaCl2 is added 
to coiic. gelatin solution, rt decreases strongly to a 
min. at l-4i¥, afterwards increasing with increasing 
concn. of Ca salt. This effect is ascribed to an initial 
dispersing, followed by a coagulating, influence. The 
abs. val. of rj is influenced by the anion. With low 
and high salt concns. sol thixotropy is marked, 
although less strongly with intermediate concns. 
Optimum spinning properties are observed in the 
concn. regions corresponding with the beginning of 
liquefaction and of coagulation. During spinning, 
double refraction due to stretching is observed.

E. S. H.
Action of monohydric alcohols on gelatin gels.

J. A. Saunders (Biochem. J., 1937, 31, 1093— 1096). 
—The action of MeOH, EtOH, Pr“0H, Bu^OH, and 
Bu^OH on gelatin gels is studied. On immersion in 
the alcohols the gels are dehydrated with absorption

of the alcohol. On re-swelling in H20  the gels 
increase in wt. rapidly for 3 days and thereafter at a 
rate similar to that of the swelling of untreated gels 
in H20. In dil. solutions of EtOH the gel first 
decreases and then increases in wt. whilst in solutions 
containing > 20%  of EtOH the wt. steadily decreases. 
Swelling in H20  involves a readjustment of the gel 
structure with imbibition but small amounts of EtOH 
prevent this readjustment. E. A. H. R.

Effect of X-radiation on the ¡¡-potential of 
colloidal graphite. J. A. Cro w th er  and H. 
L iebmann  (Nature, 1937, 140 , 28—29).— When 
irradiated by increasing doses of X-rays the ¡¡-potential 
of a colloidal dispersion of graphite alternately in
creases and decreases. L. S. T.

Ratio of electro-osmotic mobility along a 
flat surface to electrophoretic mobility of par
ticles of ultramicroscopic size. A. R. W illey  
and F. H azel (J. Physical Chem., 1937, 41, 699— 
710).—According to observations made with Fe20 3 and 
gelatin in a Mattson electrophoresis cell, the ratio of 
electro-osmotic to electrophoretic mobility is unity 
and the validity of the Smoluchowski equation thus 
appears to be independent of the particle size.

F. R, G.
Mobility data in determining the composition 

of colloidal micelles. B. Cohen  (J. Physical Chem., 
1937, 4 1 , 711—713).—The bound and unbound por
tions of the constituents of a colloidal solution are 
considered in relation to their mobilities.

F. R. G.
Electrophoresis of lamellsB at the interface 

of liquid phases. L. I. B elaev  (Compt. rend. 
Acad. Sci. U.R.S.S., 1937, 15, 249—253).—The 
motion of lamellar films, formed at the interfaces 
between immiscible liquid phases, under the influence 
of an electric field applied in the plane of the films 
has been investigated. Movement towards one or 
both electrodes may occur. The mechanism of the 
process is discussed. A. J. E. W .

Physico-chemical properties of electro-di- 
alysed gels of silica, alumina, and ferric oxide and 
their mixtures. III. Cataphoretic velocity and 
pB. P. B. B h a t ta c h a r y y a  (J. Indian Chem. 
Soc., 1937, 14 , 225—230; cf. this vol., 81).—The 
cataphoretic velocity and pa of unmixed and mixed 
gels of Si02, A120 3, and Fe20 3 saturated with various 
cations are recorded. For Si03, A120 3 +  Si02, and 
Fe20 3 -1- Si02 gels the cataphoretic velocity is in the 
order Na >  K  >  Mg >  Ca >  unsaturated f i  gel; and 
for A120 3 +  Fe20 3 the reverse. The pa of all the gels 
is 5— /. F. J. L.

Present state of the theory of electrolytes.
A. E. B rodski (Trav. Congr. Jubil. Mendeleev, 1937,
2, 426—445).—A discussion. C. R. H.

Interionic attraction theory of electrolysis.
D. A. MacI nnes (Science, 1937, 86, 23—29).

L. S. T.
Recent advances in the electrochemistry of 

non-aqueous solutions. A. W . D avidson  (J. 
Chem. Educ., 1937,14, 218—227). L. S. T.

Second dissociation constant of carbonic acid.
Y. K auko  and A . A irola  (Z. physikal. Chem., 1937,
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179, 307— 313).—From the dissociation const, (this 
vol., 241) the heat of dissociation has been calc, to be 
3820 at 0— 25° and 3550 g.-cal. at 25-—38°. R. C.

Dissociation constants of tl-glucoascorbic acid 
and of its product of oxidation by iodine. Ultra
violet absorption spectra of ci-glucoascorbic acid.
G. Car fIsni (Compt. rend., 1937, 205, 273—275).— 
For ci-glucoascorbic acid the electrometric vals. are
5-5 x  10-5 and 2-63 X 10~12, whilst the spectro
scopic vals. are 7T X 10~5 and 0-56 X 10~12. On 
titration of oxyglucoascorbic acid, time being allowed 
for attainment of equilibrium, the consts. obtained 
were 2-2 x  1CH and 7-1 X 10~9. Back-titration with 
HC1 gave 1-6 X 10-3, 6-3 X 10-5, and 1-6 x  10-», 
whilst rapid titration gave approx. 2-8 X 10-9.

F. J. G.
Ionisation of acetic acid in aqueous sodium 

chloride solutions from 0° to 40°. H . S. H a rn ed  
and F. C. H ic k e y  (J. Amer. Chem. Soc., 1937, 
59, 1284— 1288). —  E.m.f. data for the cells
H2|AcOH(J/),NaCl(m)|AgCl,Ag with 0-2—O-Silf-AcOH 
and 0-05—3il/-NaCl are recorded at 5° intervals from 
5° to 40°. The ionisation const, and activity coeff. 
of AcOH have been calc. The total heat of ionisation 
of AcOH and the relative partial mol. heat content of 
its ions in NaCl solutions have been derived.

E. S. H.
Hydrolysis of acetate ion in sodium chloride 

solutions. H . S. H a r k e d  and F. C. H ic k e y  
(J. Amer. Chem. Soc., 1937, 59, 1289— 1290).—The 
reaction has been studied by measurement of e.m.f. 
of the cells H2|NaOH(wi0),NaCl(w)|AgCl,Ag and 
H2|AcOH(ili),NaCl(m)|AgCl,Ag at 0—40° and 0—
3-ii/-NaCl. At 25—40° the total deviation from the 
mass action law is >4% . E. S. H.

Constitution of water in solutions of strong 
electrolytes. II. C. S. R ao (Indian J. Physics, 
1937, 11, 143— 163).—Extension of earlier work 
(A., 1935, 295) shows that the Raman H20  band is 
sharper in solutions of strong electrolytes than in 
the pure solvent, and is shifted towards higher 
frequency. The position o f the intensity max. is 
determined by the anion and, is independent of the 
cation. Changes in the structure of the band are, 
however, mainly attributable to changes in the 
hydration of the cation. F. J. L.

Interpretation of f.-p. lowering data in terms 
of polymerisation. E. N. L assettre  (J. Amer. 
Chem. Soc., 1937, 59, 1383— 1387).—The method of 
calculating equilibrium consts. of polymerisation 
reactions from f.-p., b.-p., and distribution data is 
described. The method has been applied to various 
compounds and an empirical equation derived. The 
same type of equation also holds for the distribution 
of PhOH between CHC13 and H20. E. S. H.

Influence of solvents on the course of chemical 
reactions. XV.— See A., II, 339.

Tautomeric equilibria of nitrosonaphthol- 
naphthaquinoneoxime systems. H. S. F ren ch  
and D. J. P erkins  (J. Amer. Chem. Soc., 1937, 59, 
1182— 1186).—The solvent effects (EtOH, Et20, and 
cyc/ohexane) on the absorption spectra of PhNO,
1-CjoH/NO, 1 : 2-naphthaquinonedioxime, and 1: 2-,

2 :1-, and 4 : 1-nitrosonaphthols have been determined. 
The results afford evidence that the quinonoid modifi
cation predominates in the quinonoid-benzenoid 
equilibria of the nitrosonaphthols. E. S. H.

Binary systems in which one component 
exhibits a heterogeneous transformation with 
heterogeneous hysteresis. A. Smits and G. J. 
M u l l e r  (Z. physikal. Chem., 1937, B, 36, 146— 
154).—Assuming that the second component facilitates 
transition from oscillation to rotation by removal of 
inhibitions and that the hysteresis region diminishes 
and ultimately disappears with increase in the concn. 
of this component, the T -X  diagram would be 
expected to show the effect of this component on the 
hysteresis of the transformation in the mixed crystals. 
Owing to the difficulty of the experimental determin
ation of this diagram, V-T  lines statically determined 
for mixtures of various compositions are used instead. 
Sp. heat measurements throw no light on the effect 
of the second component on the hysteresis (cf. this 
vol., 74). R. C.

Thermodynamics of ionised water in lithium 
bromide solutions. H. S. H a r n e d  and J. G. 
D onelson (J. Amer. Chem. Soc., 1937, 59, 1280— 
1284).—E.m.f. vals. for the cells H2|LiOH(0-01), 
LiBr(m)|AgBr,Ag and H2|HBr(0-01), LiBr(ro)|AgBr,Ag 
have been determined at 5° intervals from 0° to 
50°. The ionisation const, of HaO, the standard 
e.m.f. of the AgBr,Ag electrode, the activity coeff., 
the relative partial mol. heat content of HBr 
in aq. LiBr, and the ionic activity coeff. product 
and heat of ionisation of H ,0  in aq. LiBr have 
been calc. ” E. S. H.

Thermodynamics of aqueous potassium chlor
ide solutions from electromotive force measure
ments. H. S. H a r n e d  and M. A. Cook  (J. Amer. 
Chem. Soc., 1937, 59, 1290— 1292).—E.m.f. data for 
the cells Ag,AgCl|KCl(w)|KJ.Hg[KCl_(0-05)[AgCl,Ag 
with 0-1-—41f-KCl are recorded at 5° intervals from 
0° to 40°. The activity coeff., relative partial mol. 
heat content, and relative partial mol. heat capacity 
of KC1 have been calc. E. S. H.

Equilibrium between hydrogen sulphide and 
heavy water. P. A. S m a l l  (Trans. Faraday Soc., 
1937, 33, 820—823).—The mean val. for the const, 
for the reaction H2Sgas +  HDOjiq. HDSga8 +  
H2Oiiq. is 0-422J; 0-019, and for the reaction H2SgM -f- 
HDOgas ^  HDSgna +  HjOp* is 0-453 ±  0-020 at 15°. 
The latter val. is compared with vals., 0-436 and 
0-448, derived respectively from considerations of 
zero-point energy and from spectroscopic data.

C. R. H.
Calculation of equilibrium constants and activ

ation energies for some reactions involving 
various isotopic species of hydrogen, water, 
and hydrogen sulphide. T. J ones and A. Sherman  
(J. Chem. Physics, 1937, 5, 375—381).— By the 
methods of statistical mechanics the partition 
function ratios for pairs of the different isotopic 
species of H 2, H 20 , and H 2S have been calc, and from 
these the equilibrium consts. for isotopic exchange 
reactions are derived. Where possible, comparison 
is made between the vals. obtained and those pre-
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viously determined theoretically or experimentally. 
The calculations cover the temp, range 273° to 1000° 
abs. and the temp, variation of the equilibrium 
consts. is shown. Activation energies are calc. The 
various isotopic exchange reactions in the gas phase 
and in the absence of catalysts fall into three groups:
(a) isotopic exchange will occur between H2 and 
H20  and between H2 and H2S at high temp. (500°) by 
chain mechanisms; (b) exchange between isotopic 
species of H20  and H2S will occur at approx. 400° by 
a bimol. and chain mechanism; and (c) at 200° to 
300° exchange between H20  and H2S will occur by 
a bimol. mechanism. W. R. A.

Vapour pressures and activity coefficients of 
aqueous solutions of ammonium chloride at 
25°. J. N. P earce and G. G. P umplin  (J. Amer. 
Chem. Soc., 1937, 59, 1219— 1220).—V.-p. data for 
the whole range of concn. are recorded. The ac
tivities of the solvent, the geometric mean activities 
of the solute, and the free energies of dilution have 
been calc. E. S. H.

Vapour pressures of aqueous solutions of 
sodium nitrate and potassium thiocyanate.
J. N. P eakce and H . H opson (J. Physical Chem., 
1937, 41, 535—538; cf. A., 1935, 302).—V.p. of 
aq. solutions of NaN03 and of KCNS at 25° have 
been measured, and the apparent and partial mol. 
vols. calc. O. J. W.

Vapour pressures and some thermodynamic 
properties of aqueous solutions of nickel chloride 
at 25°. J. N. P earce and H. C. E ckstrom  (J. 
Physical Chem., 1937, 41, 563—565).—V.p. and d of 
aq. NiCl2 at 25° have been measured, and the activity 
o f the solvent and partial and apparent mol. vol. of 
the dissolved salt calc. The solubility of NiCl2 in
H ,0 at 25° is 4-91 mols. per 1000 g. of H20.

0. J. W.
Vapour pressures of saturated solutions.

W. W. E w ing  (J. Amer. Chem. Soc., 1937, 59,1293— 
1294).—The conclusions of Roehl (A., 1936, 1069)
are inapplicable to many salt solutions. E. S. H.

Vapour pressures of saturated aqueous solu
tions. W . A. W est and A. W . C. Menzies  (J. Amer. 
Chem. Soc., 1937, 59, 1294— 1297).—The curves 
obtained by plotting the logarithm of the v.p. of 
saturated aq. solutions against reciprocal temp, may 
show many types of slope or curvature. The slopes 
o f  these curves are interpreted by means of Rooze- 
boom’s equation d log PjdT — [q -j- Qlj(x — c)]/2Ta, 
where q is the mol. heat of vaporisation of H20, 
Qt the integral heat of dissolution for 1 formula-wt. of 
the solid phase in forming its saturated solution from 
H20, x the total mols. of H20  containing 1 mol. of 
anhyd. solute, and c the mols. of H20  of crystallisation 
in 1 formula-wt. of the solid phase. E. S. H.

Thermodynamic properties of saturated 
aqueous solutions of salt systems. I. Specific 
heat and vapour pressure of the system BaCl2-  
CaCl2-H 20  at 25°. E. N. V arasova , K. P. 
M ischtschenko , and 0. I. Frost (J. Gen. Chem. 
Russ., 1937, 7, 1284— 1291).—The solubility of 
BaCl2 falls practically to zero in 25% CaCl2. Sp.

heat and v.p. data are given for saturated solutions 
at 25°. R. T.

Continuity of the metastable state. A. v a n
H ook (J. Physical Chem., 1937, 41, 593—596).— 
The temp.-dilatation curves for supersaturated aq. 
solutions of KN03, (NH4)2C20 4, H2C204, Ca(N03)2, 
NH2Ac, and CO(NH2)2 are found to be quite contin
uous at the saturation point. The principle of the 
continuity of properties into the metastable state is
generally valid. O. J. W .

Dissociation of natural zinc carbonate, a 
reaction in which a mixed condensed phase 
intervenes. M. DoDi: (Compt. rend., 1937 , 204, 
1938—1939; cf. this vol., 81).—The calc, composition 
of the condensed phase accords with the observed vals. 
at a series of temp. J. G. A. G.

Thermal dissociation of bismuth sulphide.
J. I. Gerasimov (J. Gen. Chem. Russ., 1937, 7, 
1333— 1338).—The equilibrium coeffs. for the re
action Bi2S3 -J- 3H2 2Bi -f- 3H2S have been deter
mined at 370—590°; the results of earlier workers are 
on the whole confirmed. The dissociation pressure 
and heat of formation of Bi2S3 are calc. R. T.

Physico-chemical analysis in relation to the 
sulphuric acid treatment of phosphates. I. 
Ternary system Ca0-P20 5-H 20 , at 80°. A. P.
B elopolski, A. A. T aperova , M. T. Serebren n ik o va , 
and M. N. Schulgina (J. Chem. Ind. Russ., 1937, 
14, 504—507).—Equilibrium data are given for the 
system Ca0-P20 5-H „0, at 80°, for the range 0-13—  
48-9% P20 5. “ R. T.

Phase-rule studies of the calcium arsenates.
G. W. P earce and A. W. Avens (J. Amer. Chem. Soc., 
1937, 59, 1258— 1261).—The system Ca0-As20 5-  
H20  has been studied at 35°. The existence of 
CaHAs04, Ca5H2(As04)4, and Ca3(As04)2 has been 
confirmed. No basic Ca arsenate was found.

E. S. H.
Soda alum system. J. T. D obbins  and L. C. 

T homas (J. Physical Chem., 1937, 41, 655—661).— 
Isotherms for the system Na2S04-A l2(S04)3-10%  
H2S04 at 50°, 42°, and 30°, and dilatometer measure
ments at 41—46°, show that Na2S04,Al,(S04)3,14H20  
is stable below, and the hexahydrate above, 42-9—  
43-4°. F. R. G.

Ternary system F e0-A l20 3-S i0 2. R. H a y ,
J. W h ite , and T. H. Caulfield  (J. Soc. Glass Tech., 
1937,21, 270—280).—A diagram has been constructed 
from thermal and microscopic data. Four ternary 
combinations occur : (1) FeO, spinel, fayalite, (2) 
fayalite, spinel, mullite, (3) fayalite, Si02, mullite, 
(4) A120 3, spinel, mullite. Three ternary eutectic 
points occur; all these approximate to the composition 
of fayalite. C- L. ML

Certain physical constants of mixtures of 
hydrocarbons. A. V. Lozovoi, M. K. D ja k o v a , 
and T. G. Stepantzeva  (J. Gen. Chem. Russ., 1937, 
7, 1119— 1132).—n™, df, and NH2Ph point data 
are recorded for binary mixtures of C6H6, PhMe, 
o-, m-, and p-xylene, s-CgHgMeg, 1 : 2 : 4 :  5-C6H2Me4, 
CgHMej, CGMe6, PhEt, PhPr“, and j)-C6H4MePr^ 
with the corresponding H e-derivatives. R. T.
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The system acetylene-liquid oxygen, and ex
plosions in rectification plants. I. P. I sc h k in , 
P. Z. B urbo , and A. G. Paschkovskaja  (J. Chem. 
Ind. Russ., 1937, 14, 560—566).—The solubility of 
C2H2 in liquid 0 2 is determined at —183°, by the 
Ag2C2 pptd. on passing the gas through ammoniacal 
AgNOg in 80% COMe2. Cryst. C2H2 separates from 
supersaturated solutions, and may be removed by 
filtration; the [C2H2] of the filtrate is high enough to 
render explosion possible, but the pressure developed 
during the explosion is not great- enough to destroy 
the condenser. R. T.

Binary systems of fatty acids. M. K u lk a  and 
R. B. San d ix  (J. Amer. Chem. Soc., 1937, 59, 1347— 
1349).—F.p.-coruposition curves have been deter
mined for the systems myristic-palmitic, decoic- 
lauric, and undecoic-lauric acids. E. S. H.

Binary systems containing carbamide. A. S.
V etrov (J. Gen. Chem. Russ., 1937, 7 ,1093— 1095).—  
Hydrate formation is not observed in the system 
C0(NH2)2-H 20. Formation of a. 1 :2  compound 
is confirmed for the system CO(NH>),-AcOH.

R. T.
Activity coefficients of nitrobenzene in binary 

systems with certain benzene derivatives. K.
H ryn ak ow ski, H . Staszew ski, and M. Szmytôwna 
(Rocz. Chem., 1937, 17, 189— 195).—The eutectic 
mixture of PhNOo and C6H6 contains 59-1 moL-% 
of PhN02, and melts at —21-2°; the corresponding 
vais, for the system PhN02-Ph0H  are 58-3 and
— 16-4°, arid for PhN02-Bz0H  95-6 and 3-9°. The 
fusion diagram of the system PhN02-PhCH0 could 
not be realised, owing to formation of glassy resins. 
The activity coeff. of PhN02 has approx. the same 
val, in all the above systems. R. T.

The system a-naphthol-salicylic acid. A.
Castiglioni (Gazzetta, 1937, 67, 244—247).—The 

.van der Waals equation is applied on the assumption 
that the heat of mixing is zero, and heats of fusion 
are calc, in agreement with recorded vais. The 
eutectic is at 21-3% salicylic acid. E. W. W.

Existence and nature of acid soaps. P.
Ekwall (Kolloid-Z., 1937,80, 77— 100).—A summary 
of published work. E. S. H.

Thermal decomposition of mixed ammonium- 
calcium permutites, bentonites, and clays.
0. B ottini (Kolloid-Z., 1937, 80, 56—59).—The % 
dissociation (NH3 loss) of the mixed substances has 
been determined at different temp, between 50° and 
550°. The different results obtained for the same 
substance according to the method of prep, show that 
the intermicellar bound NH4* is more resistant to 
thermal decomp, than is the extramicellar NH4’ .

E. S. H.
Heat capacity and entropy of silver nitrate 

from 15° to 300° abs. Heat and free energy 
of dissolution in water and dilute aqueous 
ammonia. Entropy of silver ammonia complex 
ion. W. V. Sm ith , O. L. I. B r o w n , and K. S. 
P itzer  (J. Amer. Chem. Soc., 1937,5 9 ,1213— 1215).— 
Heat capacities have been determined. The entropy 
of AgN03 at 298-1° abs. is 33-68 e.u., the heat of 
dissolution in H20  5360+50 g.-cal. per mol., free

energy of dissolution in H20  —510 g.-cal. per mol., 
and free energy of formation of solid AgN03 from its 
elements —7350 g.-cal. per mol. The heat of dis
solution of AgN03 in dil. aq. NH3 has been deter
mined. The entropy of Ag(NH3)2‘ is 58-7 e.u. at 
298-1° abs. E. S. H.

Calculation of the change in free energy in 
the formation of tricalcium silicate from calcium 
oxide and (3-dicalcium silicate. H. A. Sh a d d u c k  
(J. Physical Chem., 1937, 41, 625—628).—The calc, 
change of free energy for the reaction is small and 
becomes negative at about 900°. O. J. W.

Homology and isomerism in long-chain com
pounds. I. Thermochemical study of the n- 
alkyl esters derived from the monoethylenic 
monocarboxylic acids in C18. L. J. P. K efeler 
(J. Physical Chem., 1937, 41, 715—721).—Iso
thermal heats of combustion are recorded for Me, Et, 
Pr“ , and Bua oleates and Me, Et, Pra, Bua, and amyl 
elaidates. The val. for Et oleate is exceptionally <  
that of Et elaidate. The CH2 increment for the 
elaidates is equal to that for the alcohols, but for the 
oleates it is irregular. F. R. G.

Application of thermal analysis to determin
ation of thermal effects in binary and ternary 
systems. K . H r y  n a row s k i and A. Sm oczkiew ic- 
zowa  (Rocz. Chem., 1937,17, 181— 185).—The heats 
of fusion of the eutectic mixtures correspond with 
calc. vals. in absence of compound formation [systems 
a- -[3-CioH/OH, NH2Ac-CO(NH2)2, phenacetin-anti- 
pyrme-sulphonal], but not when compounds are 
formed [a-Ci0H7-OH-CO(NH2)2, NH2Ac-3-C10H7-OH].

R. T.
Energy and volume changes on chemical 

reaction. G. B eck  (Z. anorg. Chem., 1937, 233, 
151— 154).—Vol. change (at 0° abs.) on compound 
formation is compared with the energy of formation Q 
by reference to the equation Va/Ve =  ea + b, in 
which Va and Ve are the initial and final vols. and 
a ss Q/hcR. For fluorides a and b are nearly equal 
but for other halides b <  a. On the other hand for 
metallic oxides and anhydrides of strong acids 
b^>a, so that the energy change is abnormally 
low and further combination to form salts is possible. 
Since nitrides resemble oxides in having b a these 
should be able to combine with acid anhydrides.

F. J. G.
Thermodynamics of the electric field with 

special reference to chemical equilibrium. F. O.
K oenig  (J. Physical Chem., 1937, 41, 597— 620).— 
The general thermodynamic equations for dielectrics 
permeated by electric fields are extended to include 
the case of variable composition. The chief laws of 
equilibrium in a non-uniform field are derived.

0. J. W.
Behaviour of organic nitrogen and sulphur 

compounds in anhydrous hydrogen fluoride.
W. K latt (Z. anorg. Chem., 1937, 232, 393—409; 
cf. A., 1935, 582).—B.p. and conductivity measure
ments have been made for solutions of nitro-, amino-, 
azo-, and diazo-compounds, aromatic ethers, and S 
compounds. Additive cations are formed in most 
cases and the original compounds are recoverable; 
those containing negative groups are least sol. and
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their additive compounds show the smallest 
conductivity. X-N 02 (X =  alkyl or aryl) is, how
ever, more sol. and X-Hal less sol. than HX.

F .R .G .
Effect of betaine on the conductivity of sodium 

hydroxide solutions. R. F. N ielsen  (J. Physical 
Chem., 1937, 41, 723—727).—The effect of betaine 
on the equiv. conductivity of 0-5N- to liV-NaOH 
is about half that of an equimol. quantity of NaOH.

F. R. G.
Influence of time on the normal Wien effect.

H. F alkenhagen , F . F rolich , and H. F leischer  
(Naturwiss., 1937, 25, 446—447).—The theoretical 
explanation of the results of Wien for electrolytes, 
previously limited to the stationary case (A., 1931, 
686), has been extended to cover the dependence 
of the normal Wien effect on frequency, and the 
influence of time and potential. A, J. M.

Transport numbers of ions in solutions of 
silver dodecyl sulphate. 0. R . H owell and H. 
W arne  (Proc. Roy. Soe., 1937, A, 160, 440— 454).— 
Transport nos. have been determined by the Hittorf 
method at 40°. The change in transport no. with 
increasing concn. occurs in three ranges. In the 
first range, where the conductivity falls, the transport 
no. of the anion falls rapidly; the mobility of the 
anion falls rapidly whilst that of the cation increases 
slightly. This is consistent with the view that the 
salt is present as a simple completely dissociated 
electrolyte. In the second range where the electrical 
conductivity falls rapidly, the transport no. of the 
anion rises and the mobility of anion increases 
whilst that of cation falls rapidly. These facts are 
in agreement with the view that the long-chain 
ions are unable to pass one another and move as a 
complete network through which cations cannot 
pass. The formation of micelles in this range will not 
account for all the facts. In the third range where the 
conductivity is const., the transport no. of the anion 
decreases slightly, the mobility of cation increases 
whilst that of anion diminishes. The observations 
are compatible with the existence of micelles in this 
range. G. D. P.

Normal potential of the mercury-mercurous 
iodide electrode at 25°. R. G. B ates and W. C. 
V osburgh (J. Amer. Chem. Soc., 1937, 59, 1188—  
1190).—E.m.f. measurements with the cell
Hg|Hg2I2,HI|HI|H2(Pt) at 25° give E°iS =-- 0-0405 
volt. The normal potentials of the Pb(Hg)|PbI2 
and I electrodes have been calc. E. S. H.

Standard state of copper. Copper-cupric 
electrode. L. M. A dams and D. J. B row n  (J. 
Amer. Chem. Soc., 1937, 59, 1387— 1388).—Cu in the 
standard state has been prepared by the action of org. 
reducing agents on CuS04 in Si02 gel. The normal 
electrode potential is 0-3472 volt. E. S. H.

Saturated standard cells with small temper
ature coefficients. II. W. C. V osburgh , M. 
Guagenty , and W. J. Clayton  (J. Amer. Chem. 
Soc., 1937, 59, 1256— 1258; cf. A., 1925, ii, 1164).— 
A cell with e.m.f. 1-0184 volt at 25° and temp, coeff.
0-000013 volt per degree is obtained by substitution 
of Cd-Bi amalgam for Cd amalgam in the Weston cell 

11 (A., I.)

and saturation of the electrolyte with
CdS04,Na2S04,2Ho0 as well as 3CdS04,8H.,0.

E. S. H.
Electrode potentials of platinum, gold, and 

silver in various solutions of electrolytes.
1. M. K olthofj? and C. W ang (J. Physical Chem.,
1937, 41, 539—544).—Au and Pt electrodes in CuS04 
and Cu(N03)2 solutions behave as air electrodes, and 
the potential is not affected by [Cu"]. After removal 
of air by N2, the electrodes no longer behave as air 
electrodes and apparently the oxidation potential of 
the Cu solutions is measured. In AgN03 solutions 
(>0-011/) Au and Pt electrodes indicate the oxidation 
potential of the process Ag+-f- e Ag. The potentials
are only very slightly affected by a change of [H'] 
or by the removal of 0 2 by means of N2. In all 
cases the noble metals are easily polarised, and the 
systems are not suitable for exact measurements.

O. J. W.
Electrode potentials and adsorbed ionic films.

H. H unt, J. F. Chittum , H . V. T artak , and H . K. 
McClain (J. Amer. Chem. Soc., 1937, 59, 1400).— 
The effect observed by  Tartar and McClain (A.,
1931, 1237) does not appear to be due to the re
arrangement o f  an adsorbed ionic film. E. S. H .

Argentic salts in solution. V. Oxidation 
potentials, equilibria with higher silver oxides, 
and formation of nitrate complexes. A. A. N o yes ,
D. D eV au lt , C. D . Co rye ll , and T. J. D eahl 
(J. Amer. Chem. Soc., 1937, 59, 1326— 1337; cf. 
this vol., 465).—The formal oxidation potential 
of Ag in 4-0/-HN03 and 4-0/-HC104 at 0° and 25° 
has been measured. V ais.'of AF^S and AH are 
given. Evidence that Ag11 in HN03 exists mainly 
in the form of nitrate complexes is adduced. On 
the average, 1-6 N03 is bound per atom of Ag11. 
The prep, and properties of pure AgO are described; 
treatment -with HN03 converts it into Ag11 oxy- 
nitrate, having the empirical composition 
AgOi.]48(NO3)0.i53. An unstable oxide or basic 
salt of Agm  is pptd. by electrolysing AgC104-HC104 
solutions; it is also formed on the surface of AgO 
when treated with AgC104. E. S. H.

Strong oxidising agents in nitric acid solution.
III. Oxidation potential of cobaltous-cobaltic 
salts : kinetics of the reduction of cobaltic
salts by water. A. A. N oyes and T. J. D eahl 
(J. Amer. Chem. Soc., 1937, 59, 1337— 1344; cf.
A., 1936, 1072).-—From e.m.f. measurements the 
formal oxidation potential for Con i ->- Co11 is calc, to 
range from 1-800 volts in 1/-HN03 to 1-816 volts in 
4/-HN03 at 0°, and from 1-842 volts in 3/-HN03 to
1-850 volts in 4/-HN03 at 25°. The decrease in free 
energy and heat content have also been calc.

E. S. H.
Oxidation-reduction potentials of a series of 

nitrosobenzene-phenylhydroxylamine systems. 
R. E. Lutz and M. R. Lytton  (J. Org. Chem., 1937,
2, 68—75).—The oxidation-reduction potential of 
the system, Ar-NO Ar-NH-OH, is determined by 
titration with TiCl2 in 50% aq. COMe2 containing 
O-liV-HCl, Ar being Ph or Ph substituted by Me, 
Et, F, Cl, Br, I, OMe, OEt, C02Me, COzEt, C02Pr, 
or N 02. to- and o-p-Directing groups in the o-
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position raise the potential, C02R and N 02 being 
most effective. In the ^-position o-p-directing groups 
lower and m-directing groups raise the potential. 
In the m-position the.; effect is always small. These 
results are compared with corresponding data for the 
quinone series, The following are new : 5-nitroso-m- 
xylene, m.p. 59°; o-, m.p. 61°, and m-nitrosoethyl- 
he.nz.ene, m.p. 22°; Pr13 -p-nitrosobenzoate,, m.p. 61— 
62°; o-, m.p. 117°, and m-iodonitrosobenzene, m.p. 
77°; m- and \)-nitrosoethoxybenzene were obtained, 
but not pure. Prep, by FeC)3 is usually, most 
satisfactory. R .S .C :

Theory of overpotential of hydrogen and its 
catalytic lowering at the dropping mercury 
cathode. J. Heyhovsky (Trav. Congr. Jubil; 
Mendeleev, 1937, 2, 299—303).—The lowering of H2 
overpotential is attributed to increased adsorption of 
H” in the surface layer, and to a catalytic effect in 
the metallic phase which brings about union of 
H atoms and H'. This may be a “ metallic catalysis ”  
brought about by metals of the Pt group, or a “ solu
tion catalysis ”  brought about by alkaloids of the 
quinoline group or by certain compounds containing 
the SH group. C. R. H.

Kinetics of thermalpolycondensation reactions,
H. D ostał (Monatsh., 1937, 70, 324— 328).—Theo
retical ; a reply to Florj' (this vol., 249). P. J. G.

Pyrolysis of ethane. H. H, Stokch  and L. S. 
K assel (J. Amer. Chem. Soc., 1937, 59, 1240— 1246). 
—The production of CH4 has been traced to the 
reactions C2H6 == CH4 +  0-5C2H4 and C2H8 -f- C2H4
— CH4 -f- CjHg, the rates of which have been deter
mined. The initial rate of dehydrogenation of C2H6 
is of fh-st order from 200 to 1500 mm. arid can be 
expressed by d[Hs]/d( — i-[C2H6] — /c'[H2][C2H4]. 
Side reactions also occur. A "free radical chain 
mechanism does not apply to the whole reaction, but 
may be concerned in a small part. A low val. for the 
equilibrium const, of the dehydrogenation reaction 
has been obtained. ' E. S. H.

Influence of pressure on the spontaneous 
ignition of inflammable gas-air mixtures. The 
simpler defines. G. P. K an e  and D. T. A. T o w n - 
e n d  (Proc. Roy. Soc., 1937, A, 160, 174— 187).— 
Previous work on ignition-point—pressuro curves of 
paraffin hydrocarbons (cf. A., 1936, 801; this vol., 
247) is extended to the defines ethylerie, propylene, 
Aa-butehe, and A“-amylene. For mols. of >  C3 
the results are similar to those obtained with the 
corresponding paraffins. The effect of small amounts 
of N 02 (0-1 and 1%) and Et20  (0-1 and 0-5%) is 
investigated. G. D . P.

Thermal decomposition of ethylene dibromide.
T. Iredale  and A. Maccoll (Nature, 1937, 140, 
24— 25).—C2H4Br2 decomposes at 340— 370° in Pyrex 
into vinyl bromide and HBr. The decomp, is 
heterogeneous; the introduction of Pyrex glass 
tubing markedly increases the reaction ' velocity! 
The reverse reaction is inappreciable at these temp., 
and there is no decomp, into C2H4 and Br0.

" L. S. T.
Thermal decomposition of ethylene oxide.

M. W. T ravers  and C. G. Silcocks (Nature, 1937,

139, 1018).—When heated together at 400°, (CHo)20  
and MeCHO yield approx. ten times as much CO -j- 
CH4 as when heated separately. This supports 
the view that in the thermal decomp, of (CH2)20, 
although only small amounts of MeCHO can be 
detected, it is the change (CH2)20  -^ MeCHO that 
forms the background reaction preceding the final 
decomp. The main reaction would be initiated by 
the collision of mols. of (CH)20  and MeCHO : (CH2)20 
+  MeCHO =  [(CH2)20, MeCHO] =  2CH4 +  2CO. 
The theory of a background reaction followed by a 
main reaction dispenses with the conception of a 
unimol. reaction and also with that of free radicals 
to account for the thermal decomp, of simple org. 
compounds; only simple bimol. processes are involved.

L. S..T.
Influence of inert gases on the inflammation 

of diethyl ether. J. B aron  and P. L affitte (Bull. 
Soc. chim., 1937, [v], 4, 1271— 1276).—The temp, of 
spontaneous inflammatipn of 14— 175 mm. of Et20 -O 2 
mixtures, in which P0JPei-.o was 0-5—6-0, were 
depressed similarly by adding N, and C02 (cf. this 
vol., 247). ” J .G . A. G.

Influence of pressure on the velocity and direc
tion of decomposition of ethane.—See A., II,
361.

Measurement of a reaction rate at equilibrium 
by means of a radioactive indicator. Reaction 
between arsenic acid and iodine. J. N. W ilson  
and R. G. D ickinson  (J. Amer. Chem. Soc., 1937, 
59, 1358— 1361).—Radioactive As111 does not ex
change with non-radioactive Asv in dil. acid or 
alkaline solutions in absence of other easily oxidisable 
or reducible substances. Exchange occurs at a 
measurable rate in acid solution in presence of I. 
Assuming that exchange occurs through oxidation 
and reduction of I, the rates of oxidation and reduction 
at equilibrium have been calc, from measurements 
of rates of exchange in systems containing I' and small 
amounts of I. The rates agree with kinetic expressions 
shown to hold for the same reactions remote from 
equilibrium. E. S. H.

Argentic salts in acid solution. IV. Kinetics 
of the reduction by water and the formation 
by ozone of argentic silver in nitric acid solution.
A. A. N o yes , C. D . Co rye ll , F. Stitt , and A. 
K ossiakoff (J. Amer. Chem. Soc., 1937, 59, 1316— 
1325; cf. A., 1935,1088,1079).—The rate of reduction 
a t '25° is given by — d[Agu ]/dt =  &2[Agn]2/[Ag+] -f  
&4[Agn] /[Ag+], where k2 and k4 decrease greatly as 
[HN03] increases. The equation is explained by 
assuming the occurrence of two independent reduction 
reactions involving Ag111 in equilibrium with Ag+ 
and Ag11. The oxidation of aq. AgN03 by 0 3 has 
been studied kinetically. The Ag(N03)2 solutions 
may bo titrated directly with certain reducing agents, 
using the disappearance of the brown-black colour 
as the end-point. E. S. H.

Velocity of exchange of solvate molecules as 
determined by experiments with radioactive 
halogens. N. E. B r e sh n e v a , S. Z. R ogin ski, 
and A. I. Schilinski (J. Phys. Chem. Russ., 1937,
9, 296— 299).—Fractional pptn. b y  AgN03 of a
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mixture of a solution of NaBr in EtOH with a 
solution of radioactive NaBr in H20  shows that 
active Br is pptd. first. From a mixture o f NaBr in 
H20  and active NaBr in EtOH inactive Br is pptd, 
first. This shows that Br solvated by H20  reacts 
more quickly with Ag than Br solvated by EtOH, 
and that the exchange of H ,0 and EtOH in the 
solvates of Br is a slow process "(requiring several hr.).

E. R,
Kinetics of thermal decomposition of sodium 

hydrogen sulphide in aqueous solutions. E. A.
Sokolova and L. M. L itvinova  (Ukrain. Chem. J., 
1937, 12, 197— 211).—The slowness of the reaction 
of conversion of NaSH into Na2S is due to hydrolysis 
of the latter. The reaction is accelerated by adding 
NaHC03 or S, to an extent ac their concns., but not 
by starch. R. T.

Rate of reaction between ions in solution.
J. W. B elton (Proc. Leeds Phil. Soc., 1937, 3, 
376—379).—A relation between the reaction velocity 
between oppositely charged ions, their heats of 
hydration, and their ionisation potentials is deduced 
and some supporting evidence is given. N. M. B.

Kinetics of the component reactions in the 
idealised hydrolysis of sodium bromoacetate.
H. M. D awson  (Proc. Leeds Phil. Soc., 1937, 3, 
373—375).—The rates of liberation of Br in four of 
the six component reactions pass through max. 
vals. at certain stages. Two have max. at 50%, 
and the other two at 25%, hydrolysis, and the 
incidence of these max. is independent of the original 
concn. and temp. N. M. B.

Mechanism of elimination reactions. Uni- 
molecular define formation from : I. Alkyl 
halides in sulphur dioxide and formic acid.
E. D. H ughes , C. K. I ng old , and A. D. Scott. II. 
sec.-Octyl halides in aqueous alcohol. A new 
criterion of mechanism. E. D. H ughes, C. K. 
I ngold , and U. G. Shapiro . III. feri.-Butyl 
halides in acid and alkaline aqueous solutions. 
K. A. Cooper , E. D. H ughes, and C. K. I n g o ld .
IV. tert -Amyl halides in acid and alkaline 
aqueous solutions, and scope of unimolecular 
mechanism. E. D. H ughes and B. J. MacN ulty 
(J.C/S., 1937, 1271— 1277, 1277— 1280, 1280— 1-283, 
1283— 1291).—!. Both CHPhMeCl (I) and Bu^Cl, 
when dissolved in SO, or anhyd. HC02H, yield mix
tures of the original substance in equilibrium with 
HC1 and the corresponding define. The reaction is 
complete in presence of excess of Br. The rate of 
production of Cl' from (I) in HCO,H is substantially 
the same as the rate of racemisation, indicating the 
identity of the rate-determining process in both 
changes. There is strong probability that this process 
is ionisation of the halide giving rise to a radical with 
a labile proton.

II. Hydrolysis of (3-w-octyl bromide in aq. EtOH 
(neutral to acid) is uriimol., and is accompanied by 
10% olefine formation, also uniinol. In 0-8iV-alkali 
the reaction is chiefly of second order and consists of 
substitution and elimination in approx. equal amounts. 
Rate consts. for the unimol. reactions at 100° have been 
determined for both the bromide and the chloride.

I I  * (A., I.)

The ratio (rate of substitution) /(rate of elimination) 
is approx. the same in both cases, although the total 
reaction velocity for the bromide is 33 times that for 
the chlorido.

III. Similar results are obtained for BuY halides. 
From chloride to iodide the individual rates increase 
by 100-fold, whilst their ratios remain const, to a 
factor of 1-3.

IV. Similar results are obtained for feri.-amyl
halides, the rate consts. for which are >  for the corre
sponding Buv halides. Increasing alkylation leads to 
a preference for the elimination reaction. The 
substantial constancy of the ratio of the individual 
rate const, for a given alkyl group, observed in all 
these experiments, supports the hypothesis that the 
division of the reaction between substitution and 
elimination occurs after separation of the alkyl 
group from the halogen atom. Further cases of 
unimol. elimination are cited. F. L . U.

Mechanism of substitution at a saturated 
carbon atom. VII. Hydrolysis of isopropyl 
halides. E. D. H ughes and U. G. S hapiro . VIII. 
Hydrolysis of tevt.-butyl halides. K . A . Cooper 
and E. D. H ughes . IX. Role of the solvent in 
the first-order hydrolysis of alkyl halides. L. C. 
B ateman  and E . D. H ughes ., X. Hydrolysis of 
fi-n-octyl bromide. E. D. H ughes and U. G, 
Shapxro (J.C.S., 1937, 1177— 1183, 1183— 1187, 
1187— 1192, 1192— 1196; cf. A ., 1936, 433).— V II. 
The velocity o f  hydrolysis (v) o f  Pr^Cl and Pr^I by 
OH' has been determined in 60 and 80 v o l.-%  EtOH. 
In  each case simultaneous Ss2, J3SX, and E2 reactions 
occur. For all reactions the difference in v between 
Pr^Cl and Pr0Br is that between Pr^Br and 
Pr^I. This is attributed to joint dependence o f  v 
on the C-halogen bond strength and halogen polaris- 
ability, and is reflected by  the difference in tho para
meter E in the Arrhenius equation. The difference 
in v between the Ss2 reaction for Pr^ halides and the 
total reaction (largely *S'N-2) for E t halides (A., 1933, 
470) appears mainly as a difference in the factor B.

VIII. The hydrolysis of Buy halides in aq. EtOH 
is of the type <S’N1. v is about 104 times tho val. for 
Pr  ̂ halides, due mainly to variation in the factor 
B 'of the Arrhenius equation, the magnitude of which 
indicates “  normal ”  and “  slow ”  unimol. reactions, 
respectively. Hydrolysis of Buv halides becomes 
“  slow ” in 95% COMe2. The spacing of the rates of 
reaction in this series of halides is similar to that for 
Pr  ̂ halides. The results are discussed in relation to 
recent theories of reaction kinetics in solution.

IX. In the hydrolysis of alkyl halides in aq. 
media, mechanisms & 1 and $»,2, both of which follow 
equations of a first-order reaction, can be distin
guished by using as solvent which has an ionising 
power towards the alkyl halide < that of H20, under 
which conditions the ionising effect of small additions 
of H20  is eliminated. Measurements of the hydrolysis 
of BurCl at 15° in HC02H containing varying quan
tities of H20  indicate that the mechanism is ,S'N 1, 
in accord with other data.

X . Tho alkaline hydrolysis of g-n-C8H17Br com
prises the same series of reactions as that of Pr3 
halides, but v for Ss 1 and E2 are > ,  and v for S>:2
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about the same as, for Pr^Br. This effect may 
be due to steric hindrance or to a tautomeric dis
placement of the electrons of CH groups, which 
diminishes as the H atoms are replaced. J. W. S.

Chemical kinetics of the interaction of the alkyl 
iodides with sodium eugenoxide in ethyl alcohol.
S. S. W oolf (J.C.S., 1937, 1172— 1177).^-The re
action of Na eugenoxide (I) with Mel, EtI, Pr“I, 
Pr^I, BuaI, Bu^I, n- and wo-C5H 11I in abs. EtOH is 
bimol., but the coeffs. for any temp, increase with 
increasing dilution. The apparent degree of ionisa
tion of (I) in EtOH has been determined from con
ductivity measurements at 20°, 35°, and 50°. 
Application of the theory of dual catalysis to the 
observed velocity coeffs. shows that the reaction is 
due almost entirely to interaction of eugenoxide ions. 
The velocity coeffs. for the ionic reactions are in
dependent of initial concn. in equiv. reactions. The 
temp, coeff. and the Arrhenius crit. increment of the 
reactions are calc. Prom the aspect of the collision 
theory the reactions are “ normal”  in type, the 
factor P  in the equation k =  PZe~EIRT being of the 
order of unity. J. W . S.

Application of affinity to coupled biochemical 
reactions. P. v a n  R y s s e l b e b g h e  (Bull Acad, 
roy. Belg., 1937, [v], 23, 416—428; cf. this vol., 
246).—Mathematical. De Donder’s theory of affinity 
is adapted and illustrated by calculations for the 
following coupled reactions under various biological 
conditions: synthesis of carbohydrates by the
combustion of H2, reduction of N 03' to NH4+ by com
bustion of glucose, and synthesis of CO(NH2)2 by 
combustion of glucose and other substances in fatty 
tissues. Mechanism and heats of reaction are 
discussed. N. M. B.

Velocity of dissolution of sodium silicates in 
water under pressure. S. K. T sch irk ov , A. I. 
K in ia k , and N. S. F edotova (J. Chem. Ind. Russ., 
1937, 14, 369—373).—-The velocity of dissolution of 
Na silicates of different Si02 contents and at various 
temp, has been determined. The solubility falls 
rapidly with increasing content of Mg, Ca, Al, and Fe 
oxides. R. T.

Velocity of absorption of carbon dioxide by 
ammonia-salt solutions. A. P. B elopolski,
I. M. B oguslavski, and V. V. U kusov (J. Chem. 
Ind. Russ., 1937, 14, 1—9, 164— 170).—The initial 
velocity of absorption, V, of C02 by aq. NH3-NaCl 
is equal to that by NH3-Na2S04, but is less for the 
latter solutions during the stage of pptn. of NaHC03.
V is independent of the initial [NH3], and is oc [C02] 
of the gas, for solutions of the same degree of car- 
bonation; for a given [HC03'] it is cc [NH3].
V falls rapidly during the initial stage, to a min. at 
the moment of saturation with NaHC03, after which
V is oc rate of crystallisation of NaHC03; during this
stage the optimum temp, is 45°, whilst after pptn. 
of most of the NaHCOg it is 30°. R. T.

Preparation and density of aqueous hydrogen 
sulphide, and the velocity of dissolution of hydro
gen sulphide in water. J. St a lo n y -D o brzansk i 
(Rocz.. Chem., 1937, 17, 353—362).—The rate of 
absorption, V, of H2S by H20  is due to the lower d

of the solution (d™ 0-99994), as a result of which a 
saturated surface layer forms, preventing further 
diffusion. For this reason V for C02 is 4 times as 
great as that for H2S, in spite of the higher solubility 
of the latter. V for H2S rises rapidly with rise in 
temp., owing to formation of convection currents.

R. T.
Velocity of dissolution of comminuted sub

stances. IV. Determination of the most com
monly encountered values of the coefficient $.
V. Application of the simplified kinetic equation 
to substances readily soluble in water. W. 
J aoek (R ocz. Chem., 1937,17, 293— 300, 301— 308).—
IV. The val. of the coeff. 5 in the equation previously 
derived (this vol., 250) is found empirically to be 1-35 for 
irregular fragments obtained by crushing larger 
crystals of NaCl, and 1-15 for similar fragments with 
rounded corners.

V. The vals. of 5 found for NaCl applv also to 
KC1. ' " R. T.

Rate of dehydration of manganous oxalate 
dihydrate. M. V olmer and G. Se y d e l  (Z. physikal. 
Chem., 1937, 179, 153— 171).—Topley and Smith’s 
experimental results (A., 1935, 588) have been 
confirmed, but their explanation is criticised. The 
form of the graph of velocity against pressure of
H ,0  vapour, p, is attributed to the variation, revealed 
by heat of hydration measurements, in the structure 
of the product with p. X-Ray investigation shows 
that dehydration in a high vac. yields a practically 
amorphous product, whereas for p  =  0-7 mm. the 
product has the lattice of the anhydride. R. C.

Kinetics of polymeric aldehydes. V. Form
ation of polyoxymethylene dihydrates having a 
single chain length and their characterisation 
by their dissolution velocity constants. J. L ober- 
ing and K. P. Jung (Monatsh., 1937, 70, 281—296).— 
Polyoxymethylenes of different degrees of poly
merisation may be characterised by their rate of 
dissolution. Products the rate of dissolution of which 
is diminished by drying are mixtures of different 
polymerides and the drying process causes partial 
fractionation. By polymerisation of CH20  solutions 
under suitable conditions products the rate of dis
solution of which is const, and reproducible can be 
obtained. These consist essentially of a single
polymeride. The effects of temp., concn., and
catalysts on the degree of polymerisation have
been studied and are interpreted by a theory of 
the polymerisation process. F. J. G.

Passivity of iron and steel in nitric acid solu
tion. XVII. Y  Y amamoto (Bull, Inst. Phys.
Chem. Res. Japan, 1937, 16, 383—396; cf. this vol., 
415).—The electrochemical dissolution of Fe in HN03 
increased with rise in temp, and the passivation was 
retarded. The decomp, voltage of HN03 decreased 
with rise in temp., and the ability of HN03 to render 
Fe passive increased with decreasing voltage, a min. 
occurring in the voltage to make Fe passive at 30°. 
Fe in 41% HN03 became passive at 30°, but not at 
20° and 40°. R. S. B.

Inhibitions of organic decompositions by 
nitric oxide. H. W. T hompson and M. Meissner
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(Nature, 1937, 139, 1018— 1019).—Changes in the 
absorption spectrum of a reacting mixture of NO and 
Me20  show that as the reaction proceeds the NO 
bands weaken and are replaced with increasing 
intensity by those of NH3. The stage at which NO 
disappears agrees with that expected from kinetic 
measurements, indicating that whatever the primary 
stage in the interaction of radicals with the NO 
may be, a final product, which does not affect the 
reaction rate, is NH3. CH2!N-OH may be an inter
mediate product and the condensation by liquid air 
of a blue product from the reaction mixture may 
indicate an unstablo NO-compound. With Et20, 
the NO bands are gradually replaced by a continuum 
and feeble, diffuse bands indicative of the presence of 
NH2Me. L. S. T.

Effect of iodine on the rate of decomposition 
of ethylene oxide. R . P. F au ll  and G. K. R ollef- 
son (J. Amer. Chem. Soc., 1937, 59, 1361— 1363).— 
The decomp, of (CH2)20  into CH4 and CO at temp. 
>350° is catalysed by I. For most of the reaction 
the rate is const, and determined by [I]2. The 
results are in agreement with the theory of com
pensating reactions (cf. this vol., 314). E. S. H.

Mechanism of hydrogen ion catalysis. K. F. 
B onhoeffer and 0. R eitz (Z. physikal. Chem., 
1937, 179 , 135— 147).—The maintenance of equili
brium between the catalyst, the substrate, and an 
additive complex of the two despite the further 
reaction of the complex is possible, not only in sp. 
H ion catalysis, but in acid catalysis generally. 
It may be tentatively assumed that in reactions which 
proceed more rapidly in D20  than in H20  equilibrium 
is maintained, whilst in reactions which are slower 
in D20  it is not. Application of the current theory of 
H binding accounts for the mutarotation of glucose 
being the sole example of an H ion catalysis which is 
slower in D20  than in H20. R . C.

Acid and base catalysis in light and heavy 
water. Bromination of acetone catalysed by 
hydrogen ions. 0. R eitz (Z. physikal. Chem., 
1937, 179, 119— 134).—In D20 -H 20  mixtures at 25° 
the rate of enolisation, k, of C0Me2 and CO(CD3)2, 
as measured by the rate of bromination, increases with 
the D20  content of the solvent, c, but more slowly 
at lower than at higher vals. of c. For C0(CD3)2 in 
D20  in presence of D30 ‘ ions k is 2-1 times as great 
as for COMe2 in H20  in presence of H30 ‘ ions, suggest
ing that the equilibrium concn. of the complex formed 
by union of the catalyst with the 0  of the ketone is in 
D20  >  in H20. For a given c, CO(CD3)2 is enolised
7-7 times less rapidly than COMe2, a deuteron being 
released from C less readily than a proton. For 
COMe2 in equilibrium with the solvent the observed 
val. of k agrees with the val. calc, by assuming that 
the readiness with which a proton is released from a 
Me group is not affected by the presence of some D 
atoms in the group. The rate of bromination of 
COMe2 is equal to the rate at which, under similar 
conditions, the first H is exchanged for D, suggesting 
that exchange occurs through the enol form.

R . C.
Influence of the carrier on catalysts. I. E.

A dadurov (J. Gen. Chem. Russ., 1937, 7, 1321—

1327).—Polemical, in reply to Ivannikov (this vol., 
143). R. T.

Reaction of oxygen with hydrogen at a pallad
ium surface. I, II. T. T ucholski (Rocz. Chem., 
1937, 17, 284—292, 340—348).—!. The reaction 
between H2 and 0 2 at a Pd surface is of zero order at 
0— 160°/10—15 mm., but becomes of higher orders 
at higher temp. When H2 is introduced before 0 2 
the velocity of reaction is initially high, but then 
rapidly falls to a const, level, determined by the 
concn. of the substrates. When H2- 0 2 mixtures are 
introduced the reaction is accelerated by excess of
0 2, and retarded by excess of H2.

II. The ratio of the velocity of reaction of H2 
to that of D2 at a Pd surface falls from 2 : 1 at. 0— 
100°/10 mm. to 1 : 1 at 270°. The energy of activation 
of H2 and D2 is 4-4 and 4-3 kg.-cal. per g.-mol., 
respectively, and is approx. equal to that of the 
velocity of diffusion in Pd. It is concluded that the 
velocity of reaction oc the rate of diffusion of H2 or D2 
through Pd. R. T.

Chlorination in presence of catalysts. E. I.
K retsch (J. Gen. Chem. Russ., 1937, 7, 1249— 1263). 
—The view is expressed that certain substances (C, 
Si02) act as chlorination catalysts, by forming unstable 
chlorides which readily eliminate active Cl. R. T.

Fine structural changes in metallic solid 
solutions and their influence on the properties 
of these alloys as catalysts. G. R ie n ac k e r  
(Metallwirts., 1937,16, 633— 634).— Recent work has 
shown that the catalytic effect of alloys with an 
ordered structure is <  that of alloys with a disordered 
structure. C. E. H.

Oxidation of chromous to chromic sulphate.
B. B. K napp  and J. H. W alton (J. Physical Chem., 
1937, 41, 679—686).—The autoxidation of C‘rS04 is 
catalysed slightly by finely-divided Ag and by H', 
greatly by Ag +  H\ Unlike the autoxidation of 
SnCl2 (cf. A., 1933, 232), inhibition is not caused by 
org. substances. Induced oxidation of only SnCl2 is 
caused by autoxidation of CrS04. F. R. G.

Catalytic interaction of heavy hydrogen and 
benzene on platinum. A. Farkas  and L. F arkas 
(Trans. Faraday Soc., 1937, 33, 827—837).—Two 
simultaneous reactions take place in the gaseous 
phase, hydrogenation of C6H6 and exchange of H 
atoms. The rate of hydrogenation oc H2 pressure and 
is independent of C6H6 pressure, and the rate of 
exchange, corr. for variations in H2 pressure due to 
hydrogenation, is independent of the H2 pressure and 
approx. oc the 0-4 power of the CGH6 pressure. The 
apparent heats of activation for the two reactions are 
respectively 7 and 9 kg.-cal. The rates of both 
reactions in the liquid phase are <  in the - gaseous 
phase. In the liquid phase the catalyst is covered 
with a C6H8 film which displaces H2 and reduces the 
reaction rate. The data are discussed with reference 
to the rate of conversion of para-H. C. R. H.

Mechanism of hydrogenation reactions and 
the formation of stereochemical isomers. A.
Farkas and L. F arkas (Trans. Faraday Soc., 1937, 
33, 837— 844).— It is suggested that both H atoms of 
a Ho mol. are simultaneously added during catalytic
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hydrogenation of unsaturated compounds, in contrast 
to addition of nascent H which involves consecutive 
addition of two H atoms. Acetylenic, cis- and trans- 
ethylenie compounds should yield c/s-ethylenic, meso- 
and racemic derivatives respectively on hydrogen
ation, and should yield the stable stereoisomerides, 
usually <rn?is-ethylenic and rne-so-deriyatives, on taking 
up nascent H. A review of published data supports 
this view. A parallel is drawn between the stereo
isomerides formed by addition of nascent H and 
halogens to double linkings. C. R. H.

Effect of a high-tension electrical discharge 
on contact catalytic reactions. II. Reduction of 
nitrobenzene. I. Seto and M. Oza k i (J. Soc. Chem. 
Ind. Japan, 1937,40, 190b ; cf. B., 1935,559).— PhN02 
is reduced ‘with H2 in presence of Ni on kieselguhr. 
The liquid is mixed with paraffin to increase its elec
tric resistance. Application of a static discharge of 
up to 28,000 volts had a marked accelerating effect 
on the reaction. The effect is a function of the 
voltage, not of the discharge current. C. I.

Velocity of catalytic hydrogenations. IV. A. 
K a il a n  and F . If a r t  e l  (Monatsh., 1937, 70, 329— 
373).—The influence of the conditions on the velocity 
of hydrogenation of CHPh!CH-C02H and C17H33‘C02H 
and their esters has been investigated. With in
creasing % o f catalysts the velocity increases to a 
max. and then falls. The position of the max. is 
different writh different catalysts. The unimol. “  con
stants ”  vary approx. as the square of the pressure 
of H2. With rising temp, the velocity rises rapidly 
from 100° to 120° and then slowly to a max. at 180— 
200°. The efficiency of the catalyst is the greater 
the higher is the temp, at w-hich it was reduced. 
The more efficient is the catalyst, the greater is the 
amount of H2 it adsorbs. Esters having an even no. 
of C atoms are more rapidly hydrogenated than those 
having an odd no. F. J. G.

Organic catalysts. XVII. Hydration of crot- 
onaldehyde to aldol.—See A., II, 368.

Contact sulphuric acid manufacture. V—
VII.—See B., 1937, 776.

Contact activity of chromium oxide in oxidation 
of sulphur dioxide to sulphur trioxide.—See B-, 
1937, 778.

Catalytic oxidation of hydrogen sulphide in 
presence of active charcoal.—See B., 1937, 778.

[Catalytic] reaction between methane andwater 
vapour.—See B., 1937, 746.

Ammonia and methyl alcohol catalysts.— See
B., 1937, 777.

[Catalytic] synthesis of methyl alcohol and 
higher alcohols from water-gas.— See B., 1937, 
756.

Electrolytic deposition of silver from non- 
aqueous solutions containing aluminium brom
ide. V. A. Plo tn ik o v , D. P. Z osim oyitsch , and 
E. I. K iritschenko  (Mem. Inst. Chem. Ukrain, 
Acad. Sci., 1937, 4, 15— 27).—A fine cryst. deposit of 
Ag can be obtained by electrolysis of solutions of 
AgCl or AgBr in PhMe or xylene containing AlBr3, 
Working details are given. F. J. G.

Electrolytic and chemical exchange methods 
for the separation of the lithium isotopes. T. I.
T a y lo r  and H. C. U r e y  (J. Chem. Physics, 1937, 5, 
597—598).—Electrolysis of aq. LiOH until the Li in 
solution is reduced by a factor of 600 raises the iso
topic ratio 7L i : 6Li from 12-5 to 14-2, indicating a 
process fractionation factor of 1-020, in accord with the 
val. of Lewis and Macdonald (this vol.,106). Extrac
tion of LiBr from H20  by methylamyl alcohol, or vice 
versa, gave no isotopo separation. Slow passage of 
aq. LiCl through a 35-ft. column of zeolite raised the 
isotope ratio from 11-6 to 13-3. The passage of NH4C1 
through a similar column increased the ratio of 
14NUN : 14N15N in the N2 produced from it from 124 
to 137. Hence the lighter isotope of Li and the 
heavier isotope of N are preferentially absorbed.

J .W .S .
Electrodeposition of magnanese from aqueous 

solutions. I, II.—See B., 1937, 798.
Electrochemical protection of iron from cor

rosion by alkalis.— See B., 1937, 797.
Metals co-deposited with tungsten from the 

alkaline tungsten plating bath.—See B., 1937, 
798.

Chemical reactions in the silent electric dis
charge . XVI. Reactions between hydrogen and 
solid inorganic compounds. S- M iyam oto  (Bull. 
Chem. Soc. Japan, 1937,12, 313—315).—K2CrO, and 
K 2Cr20 7 yield KOH, Cr203, and H20. (NH4)2CrOt 
and (NH4)2Cr20 7 yield" NH3, Cr203, and ~H,0. 
Ca(C103)2 and NaC103 are reduced to the chlorides. 
BaS03 yields BaS and H2S. Th(N03)4 yields 
Th(0H)4. (NH4)2S20 8 and K 2S20 8 yield H2S and 
the sulphates. " J. G. A. G.

Oxidation of sulphur vapour at low pressures. 
W. Piekielny (Rocz. Chem., 1937, 17, 367— 381).— 
The chain reaction between S vapour and 0 2 can be 
initiated by a silent electrical discharge only within a 
certain pressure range, the limits of which widen with 
increasing temp. (0-93— 10 mm. at 55°, and 0-17— 
120 mm. at 95°). The reaction will not take place at 
<50°±1°, at which temp, it will proceed only at
2-5+0-5 mm.; the shape of the reaction vessel does 
not affect the results. The velocity of the reaction 
at 65— 95° oc [S], but not [02], and inversely as the 
[S02] of the gas. The reaction products are S02 with 
about 17% of S03. The theoretical aspects of the 
above observations are discussed. R. T.

Primary photochemical processes in solution.
G. K. R o l le f s o n  and W. F. L ib b y  (J. Chem. Physics, 
1937, 5, 569—571).—Under the usual experimental 
conditions a close analogy between reactions in 
solution and in the gas phase cannot be explained by 
a symmetrical retardation of both dissociation and 
recombination processes by the solvent. It has been 
shown by the radioactive indicator method that 
the high efficiency of the photo-dissociation of Cl2 
in CC14 is not due to reaction of the Cl atoms A v ith  the 
solvent. J. W. S.

Influence of velocity of decomposition on the 
quantitative yield of the photolysis of ammonia. 
W. Mu n d , G. B re n a rd , and L. K aertkem eyer  
(Bull. Soc. chim. Belg., 1937, 46, 211—226).—
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Variations in the quantum yield in the photochemical 
decomp, of NH3 are considered. A kinetic treatment 
involving a secondary mechanism agrees with 
experimental data. Other published work does not 
appear to be irreconcilable with the view put forward.

W. R. A.
Effect of pressure on the photolysis of ammonia

W. Mund and A. van  T iggelen  (Bull. Soc. chim. 
Belg., 1937, 46, 227—230).—The mechanism of Wiig 
(this vol., 370) for the photolysis of NH3 is criticised. 
Kinetic formula? based on Wiig’s mechanism are 
derived, but they are not in accord with experimental 
variation of the quantum yield with variation in 
pressure. , W. R. A.

(A) Mercury-photosensitised exchange reaction 
of deuterium and phosphine. H. W. Melville  
and J. L. B olland . (b ) Photochemical decom
position and oxidation of trideuterophosphine.
H. W. M elville , J. L. B olland , and H. L. R o x 
burgh  (Proc. Roy. Soc:, 1937, A, 160,; 384—406, 
406— 423).— (a ) The exchange reactions of D with 
PH3 and of H with PD3 have been investigated. 
Two mechanisms of exchange, one predominant at 
low and the other at high temp., occur. The bimol. 
velocity coeff. of the reaction D -f- PH3 =  PH2D -j- H 
is evaluated. An analytical method of measuring 
the D2 content of Ha-D 2 mixtures, requiring 0-015 c.c. 
of gas at n.t.p., is described.

(b ) The quenching radii of PH3 and PD3 for excited 
Hg atoms are evaluated. The mechanism of the 
decomp, of PH3 arid PD3 is investigated. ,A study 
of the kinetics of oxidation shows that the upper and 
lower explosion limits of PH3 and PD3 are coincident 
and that the chain reactions proceed with similar 
velocities. . G. D. P.

Photochemical reduction of eerie ions by water.
J. W eiss and D. P orret  (Nature, 1937,139, 1019— 
1020).—When irradiated by ultra-violet light from a 
strong Hg arc, aq. solutions of Ce(C104)4 liberate 0 2 
without appreciable decomp, of C104'. Owing to the 
formation of Ce"*, the speed of the reaction decreases 
as the reaction proceeds; it is unchanged by filtration 
of the light through 20% HCI04 solution. The 
reaction does not occur when Ce(S04)2 in H2S04 
solution is irradiated, owing to the scarcity of free 
Ce"". The mechanism proposed is (i) Ce'"' +  
7tv =  Ce"" (excited ion), (ii) Ce"" (excited ion)-j- 
H20  =; C e" +  H' +  OH, (iii) 20H =  H20  +  O, 20 
=  0 2 or (iv) Ce"' -f- OH =  Ce"" OH', (iv) is 
responsible for the effect of Ce"’ and for the low 
quantum efficiency. L. S. T.

Influence of light on the rhythmic precipita
tion of silver chrornate in gelatin. M. K ohn 
and L. Mainzhausen  (Kolloid-Z., 1937, 79, 316— 
318; cf. A., 1934, 730).—In the absence of Cl' light 
ha« no influence on the rhythmic pptn. of Ag2Cr04 
in gelatin gels. In presence of 0-00025—0-001 iV-KCl 
rhythmic pptn. does not occur in the dark, but in the 
light rings with a secondary structure are formed. 
At 0-002JV rings are again formed in darkness, but in 
distinction to those formed in the light they are 
more diffuse and exhibit no secondary structure.

P. L. U.

Distribution of spectral sensitivity of sensitised 
silver halide films at low temperatures. G.
U ngar (Z. Physik, 1937,106, 322— 328).—At -180° 
the long-wave optical sensitivity of all sensitised 
Ag halide films is reduced. With eosin and pina- 
chrome-violet the red-sensitivity is reduced below 
the blue, whereas with pinacvanine the red and blue 
are almost equally desensitised. L. G. G.

Influence of physical development in the region 
of solarisation. A. J. R e ard on  (Physical Rov.,
1936, [ii], 49, 196; cf. A., 1935, 1211).—The three 
methods of physical development described showed 
no reversals in the region of solarisation for’ extra 
fast, undyed, dry Hammer plates. In each case 
a continuous increase in the density of the latent 
image showed that in this region there is no decrease 
in the amount of Ag deposited by the light exposure, 
and that the prolonged light action does not decrease 
the amount of Ag already deposited. Solarisation 
of the latent image may be due to the closing of the 
fissures in the emulsion. L. S. T.

Reduction potential and photographic de
velopers ; effect of sulphite in developer solu
tions. R. M. E vans  and W. T. H an so n , jun. 
(J. Physical Chem., 1937, 41, 509—534).—Oxidation- 
reduction potential measurements with org. developers, 
both with and without the addition of Na2S03, 
show that the developers are continuously reversible 
in the same sense as Feir complex developers. The 
primary effect of the addition of KBr to a developer 
is to decrease the p.d. between the developer and the 
imago by an amount =  that predicted by the applica
tion of the mass law. The primary action of sulphite 
in a developer solution is that of an acceptor for the 
oxidised form. This explains its protective properties 
against atm. 0 2, its preventive action against the 
formation of staining products of development, and 
its augmenting action on the max. developable 
density for a given exposure. O. J. W.

Photo-decomposition of aldehydes and ketones.
R. G. W. N orrish  and C. H. B amford  (Nature, 1937,
140, 195— 196; cf. this vol., 91).—Results obtained 
in the photo-decomp, of COMeEt and COEt2 in 10% 
liquid paraffin solution are described. The free 
radicals formed in the photolysis react mainly with 
mols. of solvent rather than combine together, 
as they do in the vapour. With COMeEt, the 
results suggest that the reaction MeCO -f- C„H2n + 2 
-> MeCHO +  C„Hm + 1 can occur in this solution. 
Aldehydes differ from ketones in that photo-decomp, 
occurs in solution at room temp., and the gaseous 
products are, in the main, the same as those in the 
gas phase. Independent evidence is furnished for the 
conclusion that the hydrocarbon is produced from 
aldehydes mainly in one act, viz., RCHO -> R H +  
CO. L. S. T.

Thermal and photochemical decomposition 
of acetyl peroxide. O. J. W a l k e r  and G. L. E. 
W ild  (J.C.S., 1937, 1132— 1136).—The principal 
products of both the thermal and photochemical 
decomp, of Ac20 2 are C02, CH4, and C2H6. CH4 
is the chief hydrocarbon product in each" case, but 
C2H6 is produced in greater proportions in the
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photochemical reaction. It is inferred that at least 
two simultaneous or consecutive reactions occur in 
each case. The similarity of the products with those 
of electrolysis of acetate solutions cannot he used as 
evidence for the peroxide mechanism of electrolytic 
oxidation. The absorption spectrum of Ac20 2 is 
very similar to that of H20 2 an(i  contains a continuous 
absorption band below 2800 A. J. W. S.

Photochemistry of polyatomic molecules con
taining alkyl radicals. VI. Photolysis of mer
cury dimethyl. H. W. T hompson and J. W. 
L innett  (Trans. Faraday Soc., 1937, 33, 874— 880).— 
Previous investigations (cf. this vol., 255) have been 
extended to measurements at high temp, and to the 
determination of the influence of NO. The quantum 
yield increases with rise in temp. A scheme based on 
a series of chain-propagating stages is suggested in 
explanation, and an estimated val. for the energy of 
activation for the reaction between free radicals and 
HgMe2 mols. is 11,000 g.-cal. In presence of NO 
the reaction at room temp, follows a completely 
different course, a white solid product being formed, 
but the quantum efficiency in terms of disappearance 
of HgMe2 is still approx. unity. At higher temp, the 
reaction is even more complex. It is suggested that 
HgMea reacts with NO to form MeNO which isomerises 
to CH2.’N-OH , and that the solid formed is a poly- 
meride of CH20. At higher temp, the oxime would 
decompose into CO and NH3. C. R. H.

Photochemistry of reversible reduction-oxid- 
ation processes. I. Quantum sensitivity of 
photochemical reaction between methylene- 
blue and phenylhydrazinesulphonate in yellow 
and red light. G. H o ls t  (Z. physikal. Chem., 
1937,179 ,172— 194; cf. this vol., 255).—In a solution 
of pH 3-0 under such conditions that absorption is 
practically complete and the dark reaction negligible 
and with the phenylhydrazinesulphonate (¿H 2) 
concn. that of methylene-blue (A) the quantum 
yields, y , are 0-11 and 0T4 in light of XX 579 and 
~667 mu, respectively. The relation between y  
and the reactant concns. is discussed in relation to 
Bodenstein’s theory (A., 1913, ii, 819). The absorp
tion spectra of A, BU.2, and benzenediazosulphonate 
have been determined. With decreasing concn. the 
absorption max. of A shifts towards the red and the 
band narrows. R. C.

Irradiation of compounds of the ergosterol 
type.— See A., II, 376.

Photolysis of sodium chloride by X -, ¡3-, and 
y-rays. J. H offmann  (Z. anorg. Chem., 1937, 
233, 184— 196).—The action of X-rays and of (3- 
and y-radiation on NaCl, and the influence of traces 
of H 20 . have been studied. Rock-salt is discoloured 
but alkalinity cannot be detected. Powdered NaCl 
always contains traces of H aO even when free from 
Mg. After irradiation strong alkalinity and free 
Cl2 can be detected. Free Na can be detected as 
alkali after irradiation of NaCl dehydrated by fusion 
in high vac. F. J. G.

Sensitivity variation of X-ray photographic 
f i l m s .  W. H. G e o r g e  (Proc. Physical Soc., 1937,
49, 357—363).—Two films with the sensitive surfaces

in contact were simultaneously exposed to X-rays. 
Two exposures were made, the films being turned 
between the exposures so that in the second exposure 
the radiation passed through the films in the reverse 
direction. After development by a method devised 
to ensure abs. uniformity, the dry films were measured 
with a Moll microphotometer. With films blackened 
until they transmit about half the incident light, 
the variations in sensitivity may lead to max. 
deviations in individual measurements of X-ray 
intensities of the order of ± 6 %  and ± 3 %  for single- 
and double-film exposures, respectively. C. R. H.

Kinetics of the colouring of glass by X-rays.
C. E. N u r n b e r g e r  and R. L iv in g s t o n  (J. Physical 
Chem., 1937, 41, 691— 697).—An earlier theory 
(A., 1935, 1469) has been modified in an attempt to 
fit the experimental results. F. R. G.

Formation of benzene in the radiochemical 
polymerisation of acetylene. C. R o s e n b l u m  (J. 
Physical Chem., 1937, 41, 651; cf. A., 1937, II, 236). 
—Further manometric measurements show that about 
20% of the reacting C2H2 yielded C6H6. The dimin
ishing C6H S : cuprene ratio may be due to the suc
cession of polymerisations : 3C2H2 -> C6H8; mC6H6 
-> (C6H6)„. O. J. W.

Reaction between silver permanganate and 
hydrogen. F. H e i n  [with W. D a n i e l  and H . 
S c h w e d l e r ]  (Z. anorg. Chem., 1937, 233, 161— 177). 
—The abnormally high oxidising power of AgMn04 
solutions towards H 2 has been studied. The effect is 
increased by addition of Ag salts, independently of the 
anion, and is heterogeneously catalysed by the insol. 
products of the reaction. Other substances, especially 
silvered Si02 gel, act as contact catalysts. The effect 
is attributed to the presence of undissociated AgMn04 
mols. in the solution or adsorbed on the catalysts, and 
this view is supported by comparison of the oxidising 
potentials and absorption spectra of AgMn04 and 
KMn04 solutions. F. J. G.

Organo-phosphors with inorganic ground- 
materials. I. Phosphors based on mono- 
alkaline-earth phosphates and free phosphoric 
acids. H. C h o m s e  (Z. anorg. Chem., 1937, 233, 
140— 144).—Phosphorescent substances are formed 
by partial dehydration (best at about 240°) of 
M(H2P 04)2 (M =  Be, Mg, Sr, or Ba) (or mixtures of 
MO and H3P 04) containing traces of certain org. 
substances. The phosphorescence is greatest when 
the composition approximates to MH,P20 7. When 
H4P20 7 is used the product is phosphorescent without 
dehydration. Free H4P20 7 or H3P 04 forms products 
which are phosphorescent at liquid air temp., whilst 
HPOs forms products which are phosphorescent at 
room temp. F. J. G.

Basic magnesium chlorocarbonate. (M m e .) 
L . W a l t e r -L ^ v y  (Compt. rend., 1937 , 204, 1943— 
1946).—The formation of the compound 
MgCl2,2MgC03,Mg(0H)2,6H20  has been investigated.

J. G. A. G.
Brightly fluorescent zinc oxide [obtained] 

by partial decomposition of the basic carbonate.
E. B e u t e l  and A. K u t z e l n ig G (Monatsh., 1937, 70, 
297— 301).—Partial decomp, of basic Zn carbonate
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gives fluorescent products; the fluorescence is greatest 
when about 0-11 mol. of ZnO has been formed, and 
increases when the products are exposed to air.

F. J. G.
Action of bromine on yellow mercuric oxide.

M. L emarchands and P. P ierron  (Compt. rend., 
1937, 204, 1946— 1948).—The reaction lias been in
vestigated under several conditions. Br vapour and 
HgO yield, finally, HgBr2 and Hg(Br03)2, HgOBr2 
being an unstable intermediate compound." In CClJ 
HgBr2 and a little Hg(Br03)2 are produced. HgO 
and liquid Br with 0 2 under pressure afford pure 
HgBr,. J. G. A. G.

Organo-phosphors with inorganic ground- 
materials. II. Oxygen-sensitive boric acid 
phosphors. H. Chomse (Z. anorg. Chem., 1937, 
233, 145— 150).—By treating dehydrated H3B03 with 
certain org. substances dissolved in EtOH, products 
which become phosphorescent in vac. are obtained. 
The phosphorescence is destroyed by air or 0 2 but 
not by N2. F. J. G.

Precipitation of aluminium basic sulphate 
by carbamide. H. H. W illard  and N. K. T ang  
(J. Amer. Chem. Soc., 1937, 59, 1190— 1196).—The 
characteristics of the ppt. obtained in presence of 
various anions are described. The proportion of S04 
in the ppt. increases with decreasing p H and, to a 
smaller extent, with increasing [S04"] in the solution. 
The solubility of the basic sulphate is equiv. to 0-2 
mg. of A120 3 per litre at pa 6-5—7-5, but increases at 
lower or higher p„. The advantages of CO(NH2)2 in 
avoiding, by its slow decomp, in hot solution, the 
production of local differences of pa are discussed.

E. S. H.
Precipitation of basic gallium sulphate by 

means of carbamide. I. Study of the precipit
ate produced. H. H. W illard  and H. C. F ogg 
(J. Amer. Chem. Soc., 1937, 59, 1197— 1199).—The 
composition of the ppt. varies from Ga(0H3) at pn
8-5 to the ratio Ga : S04 =  6-35 at pn 3-26. Digestion 
in a solution of higher pn removes S04 readily, but 
the reverse process is slow. Pptn. in 0-02Jf-(NH4)2S04 
is most complete at a final pn 4—5-5, when 0-2 mg. of 
Ga per litre remains in solution. E. S. H.

Complex fluorides of gallium and the alkali 
metals. W. Pugh (J.C.S., 1937, 1046— 1048).— 
GaF3,3H20  is most easily prepared by dissolving the 
metal in HN03 and evaporating the solution with HF. 
Addition of the theoretical quantities or excess of 
alkali fluorides to aq. GaF3 ppts. the sparingly sol. 
Na gallijluoride, 3NaF,GaF3 (a fine white powder, 
stable in air), 3NH4F,GaF3 (octahedra, stable in air 
at room temp., decomposed by warming in moist air), 
Li gallijluoride, 3LiF3,GaF3, K  gallijluoride mono
hydrate, 2KF,GaF3,H20  (I) (probably monoclinic), Rb 
gallijluoride dihydrate, RbF,GaF3,2H20 (II), and Os 
gallijluoride dihydrate, CsF,GaF3,2H,0 (III). (I), (II),' 
and (III) are all stable in air at 110° and completely de
hydrated at 230°, the product from (I) undergoing no 
rapid change in air at room temp., whereas that from
(II) reabsorbs 1 mol. of H20  in 2 days and thereafter 
shows no rapid change, and that from (III) absorbs 
1 mol. of H.,0 rapidly and then continues to absorb 
H20. ‘  . J. W. S.

Titanium. VII. Thermodynamics of chlor
ination. I. N. Go d n e v  and A. V. P am filov 
(J. Gen. Chem. Russ., 1937, 7, 1264— 1267).—It is 
shown, on thermodynamic grounds, that a reaction 
gas containing 50 vol.-% of TiCl4 can be obtained by 
chlorination of Ti02-C mixtures at 400°. R. T.

Preparation and properties of titanium mon
oxide. W. D aavihl and K. Schroter (Z. anorg. 
Chem., 1937, 233, 178—rl83).-—TiO, prepared by 
strongly heating an intimate mixture of Ti and T i02 
in a high vac., is a definite compound having a face- 
centred cubic lattice with a 4-154 A., d 4-93, m.p. 
1750°; it dissolves in dil. acids giving H2. Data on 
conductivity and hardness are given. '  F. J. G.

Attempts to prepare cerous amide. F. W.
B ergstrom (J. Amer. Chem. Soc., 1937, 59, 1374— 
1375).—The prep, from KNH2 and Cel3 in liquid 
NH3 of CeI3,Ce{NH2)3,\QNHz and CeI3,Ce(NH)NH2 
is described. E. S. H.

New oxide of lead. C. H olterm ann  and P. 
L affitte  (Compt. rend., 1937, 204, 1813— 1815).— 
Pb7Oll is formed by dissociation of Pb02 or inter
action of PbC03 and 0 2 at 365—460° and 200 atm. 
pressure. A. J. E. W.

Concentration of 15N by a chemical exchange 
reaction. H. C. U r e y , M. F o x , J. R. H u ffm an , 
and H . G. Thode (J. Amer. Chem. Soc., 1937, 59, 
1407— 1408).—A 6-5-fold increase in [15N] has been 
obtained by an exchange reaction between N H 3 and 
aq. (NH4)2S04. E. S. H.

Preparation and properties of nitrites (NH4, 
Li, Na, K, Cu, Ag, Be, Mg, Ca, Sr, Ba, Zn, 
Cd, Hg, Pb). J. B ureau  (Ann. Chim., 1937, 
[xi], 8, 5— 142).—Methods for the determination of 
nitrites in presence of nitrates, and for the deter
mination of impurities in nitrites, are discussed. 
The accuracy of absorption methods for determining 
gaseous NO and N 02 has also been investigated for 
various N 0-N 02 ratios and concns. Absorption in 
cone. H2S04 is recommended except at high dilu
tions, for which cases absorption by amine solutions 
is preferred. The prep, of pure nitrites by inter
action between NO and NO, and metallic hydroxides 
or carbonates, and the conditions for avoiding; nitrate 
formation, have been studied. The physical pro
perties of the nitrites have been studied and thermal 
and other consts. determined. From an examination 
of nitrite-H20  and nitrite-nitrate-H20  systems the 
existence of the following hydrates is indicated. 
NaN02,0-5H20 ; KN02,0-5H20 ;  LiN02,l-5H20 ;
Ba(N0,)2,H,0 (hexagonal below 40°, rhombic above 
40°); Sr(N02)2,4H20 ; Mg(N02)2,9H20 ; 
Mg(N02)2,6H20. The last three compounds have 
been isolated. C. R. H.

Amides of nitric, chloric, iodic, and acetic 
acids. G. B eck  (Z. anorg. Chem., 1937, 233, 155—  
160).—The possibility of compound formation be
tween acid anhydrides and metallic amides and 
nitrides, as suggested by theoretical considerations 
(cf. this vol., 464), has been investigated. Ac20  in 
CC14 with NaNH2 and Li3N forms Na amidoacetate 
Na[NH2,Ac20] and Li nitriloacetate Li3[N,2Ac20], 
respectively. I20 5 with NaNH2 in liquid NH3 forms
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Na amidoiodaie together with NaI03. NO, in CC14 
with NaNH2 forms a mixture of amidonitrite and 
amidonitraU, Na[NH2N20 3] and Na[NH2N20 5], whilst 
with Li3N the nitribnitrate Li3[N,3N20 5] is formed, 
NO being evolved. C102 in CC14 with NaNH2 forms 
the amido-chlorate. I20 5 and liquid NH3 give a 
substance which on warming to room temp, forms N 
iodide, and this explodes spontaneously. F. J. G.

Ammoniates of ammonium chloride, bromide, 
and iodide. (Tensimetric studies.) G. Si'ACtr 
and P. V o ic iie s c u  (Z. anorg. Chem., 1937, 233, 197— 
200).— Tensimeter curves between —79° and 17'5° 
show that NH4C1 and NH4Br form only tri-ammoniates 
which decompose below —29°, whilst N H J forms 
pcnta-, tetra-, tri-, di-, and mono-ammoniates, all of 
which decompose below 0°. F. J. G.

Nitrogen compounds of phosphorus. P. 
R e n a u d  (Bull. Soc. chim., 1937, [v], 4, 1291— 1293; 
cf. A., 1935, 833).—The facts do not support the views 
advanced (this vol., 372). J. G. A. G.

Nitrogen compounds of phosphorus. H.
M o u r e u  and G. W k t r o f f  (Bull. Soc. chim., 1937, [v],
4, 1293— 1297).—A reply (cf. preceding abstract ; A., 
1936,440). J. G. A. G.

Preparation and properties of alkaline-earth 
arsenates. H. Guerin (Bull. Soc. chim., 1937, 
[v], 4, 1249-—1259).—The normal arsenates pptd. by
interaction of CaCl2, SrCl and Bado with sol.

BuOH with very dil. acid. (I) behaves as an ionisable 
complex in aq. solution. A. J. E. W.

Reducing properties of fuller’s earth. E. 
E rdheim  (Osterr. Chem.-Ztg., 1937 , 40 , 344— 
345).—Solutions of (NH4)2S04,Fe2(S04)3,24H20  are 
reduced when shaken with the earth. E. S. H.

Transformations from y-FeOOH and y-Fe20 3 
to a-Fe20 3 at lower temperatures and the 
irreversible transition y-FeOOH to a-FeOOH.
L. A. W elo and O. B audisch  (Phil. Mag., 1937, 
[vii], 24, 80—87; cf. this vol., 192).—y-FeOOH (I) 
in presence of H20  in a closed tube is irreversibly 
transformed at 136° into a-FeOOH, which is de
hydrated to a-Fe20 3 at the same temp. y-Fe20 3 
undergoes similar transitions, the first stage being 
hydration to (I). Dry (I) gives y-Fe20 3 at 250 
in an open tube; this is irreversibly transformed into
a-Fe~0, at 380° A. J. E. W.

arsenates contain 1—3% of Cl. The following pure 
compounds have been prepared by interaction of 
aq. As20 5 with Ca(OH)2, Sr(OH),, and Ba(OH)2 
under the conditions described : Ca3(As04)2,8H20 ; 
Sr3(As04)2,3H20 ; Ba3(As04)2; Ca2H2(As04)2,4Ho0 ; 
Sr2H2(As04)2,2H20 ; Ba2H2(As04)2,2H20 ;
CaH4(As04)2; SrH4(As04)2; and BaH4(As04)2,H20. 
The dehydration and solubilities of these salts have 
been investigated. J. G: A. G.

Chemical nature of iodobismuthic acid and 
its relationship to the alkali iodide compounds 
of bismuth iodide. A. E. J urist and W. G. 
Christiansen  (J. Amer. Pharm. Assoc., 1937, 26, 
501—504).—Solubility data for BiOI in aq. HI 
indicate the existence of HBiI4 and H2BiI5. Na 
“  iodobismuthites ” are probably salts of these acids, 
the Bi being anionic. F. 0. H.

Interchange reactions of oxygen. I. Inter
change of oxygen between water and potassium 
phosphate in solution. E. B lu m enth al  and 
J. B. M. H erbert  (Trans. Faraday Soc., 1937, 33, 
849—852).—Equilibrium in the reaction K3P04 +  
4H2180  K3P180 4 +  H20  is established in < 3  hr.
at room temp., three, and probably four, of the O 
in K3P 04 exchanging with the O of the H20. A 
possible mechanism to account for the data is discussed.

C. R. H.
Molybdenum-blues. Amorphous colloidal 

molybdenum-blue. V. A uger and (Mlle .) N. 
I vanoff  (Compt. rend., 1937, 204, 1815— 1817).— 
The blue prepared by Guichard’s method (A ., 1900, 
ii; 658) is Mo20 3,4Mo03,7H20  (I). Other Mo blues 
consist of (I) containing adsorbed Mo03; the latter 
can be removed by washing a solution of the blue in

Complex salts of tervalent cobalt, chromium, 
and rhodium with racemic and optically-active 
trans-1 : 2-diaminoci/cfohexane. F. M. J aeger  
and L. B ijk er k  (Z. anorg. Chem., 1937, 233, 97— 
139).— Complex salts of trans-l: 2-diaminoci/cZohexane 
(Chxn) with Co” 1, Crin, and Rhm, and of 1 :2-diamino- 
ci/cfopentane (Cptn) with Crm, have been prepared and 
their optical activity studied. Complex salts obtained 
from the racemic base and CoCl2 can be resolved by 
means of ¿-tartaric acid into optically-active com
ponents which are identical with the salts obtained 
from the active forms of the base. Mixed salts such 
as [Co(<Z-Chxn)(Z-Chxn)2]Cl3 are not formed but give 
the racemic salt and (e.g.) [Co(Z-Chxn)3]Cl3. The only 
complexes which can exist are [Co(i-Chxn)3]ou and 
[Co^-Chxn).,]"1. The curves of [a] against X are of a 
characteristic form resembling those for the [Co(en)3]in 
salts and for salts containing both Chxn and on. 
Similar relationships are found with Cr111 and Rhin 
salts. Compounds Z-Chxn, m.p. 42-7°, b.p. 82°/14 
mm., [a]D =  — 36°; ¿-Chxn, [a]p =  +  34°; r-, d- 
and Z-Chxn hydrochloride and nitrate-, r-, d-, and 
Z-[Co(Chxn)2Cl2]Cl; r-[Co(Chxn)3]Cl3,H20 ; d- and 
Z-[Co(Chxn)3]Cl3,4H20  (also with 3H20 ) ; r-, d-, and 
Z-[Co(Chxn)3](N03)3,3H20 ; r-[Co(Chxn)3](C103)3,3H20  

(also anhyd.); r-[Co(Chxn)3](C104),3H20 ;
[Co(Z-Chxn)3]cCl,(i-C4H40 6,2H20 ;
[Co(<i-Chxn)3]iCl,iZ-C4H40 c,5H20 ;

[Co(Z-Chxn)3] J 3,2H20 ;  [Co(en)2(d-Chxn)]Cl3,H20 ;
[Co(en)(f/-Chxn)2]Cl3,3-5H20 ;

fCo(en)2(r-Chxn)]I3,H20 ; L-[Cr(d-Chxn)3]Cl3,3H20 ;
L-[Cr(<i-Cptn)3]Cl3,3H20 ; d- and 

Z-[Rh(Chxn)3]Cl3,3H20 ;
2/-[Rh(<i-Chxn)3](N03)3!3H20 ;
L-[Rh(iZ-Chxn)3](C104)3,2H20 ; 

[Ir2(Z-Chxn)3]Cl60-5H20. Polarimetric and crystallo- 
graphic data are given. F. J. G.

Metal-like nickel hydrides. W . B ussem and
F. Gross (Metallwirts., 1937, 16, 669—671).—Ni 
vaporised in vac. or in a normal H2 atm. has a cubic 
structure, but when evaporated by moderate heat in 
the presence of active H it forms the same hydride, 
with a hexagonal lattice, as has been produced by 
cathodic disintegration. The essential requirement
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for the formation of the hexagonal phase is tlio 
presence of active H. C. E. H.

Oxidation of hydroxylamine compounds of 
platinum. I. I. T scherniaev  and V . I. Ggremi- 
kin (Compt. rend. Acad. Sci. U.R.S.S., 1937, 15. 
344—346).—The oxidation of cis- and trans- 
[Pt,2NH3,2Hx]Cl2 (Hx =  NH2OH) with Cl2 has been 
examined. (NH4)2PtCl6 is obtained, indicating that 
the migration of NH3 occurred at the moment of 
oxidation of the NH2OH. [Pt,NH3,Hx,Cl2] also 
gave (NH4)2PtCl0, and [Pt,Hx,NH3,2C5H5N]Cl2 gave 
[Pt,2CsH5N,Cl4] on oxidation. Migration of NH3 
occurs in the iraiw-position to NH2OH, irrespective 
o f the no. of NH2OII mols. in the inner zone, or of the 
type of complex, [Pt,Hx,NH3>C6H5N,Cl]Cl gave 
NH4[C5H5N,Cl5,Pt] on oxidation. The NO, of 
[Pt,Hx,(N0 2),C5H5N,NH3]Cl is removed from the 
inner zone on oxidation, [Pt,C6H5N,NH3,Cl4] being 
formed. A. J. M.

Hydroxylamine pyridine compounds of bi
valent platinum. I. I. T sch erniaev  and V. 1. 
G oremikin  (Compt. rend. Acad. Sci. U.R.S.S., 
1937, 15 , 341— 343).—The stabihty of NH2OH- 
C5H5N derivatives of Pt depends on composition, 
being greater as C5HBN is replaced by NH2OH. The 
compounds [Pt,Hx,3C5H5N]Cl2, 
as-[Pt,2Hx,2C5H6N]Cl2, and [Pt,3Hx,C5H5N]Cl2 
(Hx =  NH2OH) are colourless, cryst. substances, 
sol. in H20, Et0H -H 20, and less readily in EtOH. 
With K 2PtCl4 they give platinichlorides 
[Pt,Hx,3C5H5N]PtCl4, [Pt,2Hx,2C5H6N]PtCl4, and 
[Pt,3Hx,C6H5N]PtCl4. A. J. M.

Quantitative emission spectrum analysis. I. 
Relative broadening of lines. E. E isen loh r  
and K. A l e x y  (Z. physikal. Chem., 1937, 179, 
241—255).—A method of quant, analysis is described 
depending on the fact that if an element is mixed with 
a suitable material as base the width of its spectral 
lines increases with its concn. The substance for 
analysis is conveniently made into a bead with 
microcosmic salt, serving as base, emission being 
induced by passing sparks between the bead and a Pt 
wire, and the width of some line of the element to bo 
determined relative to a suitable line of the base 
or of an added substance is measured on a photograph 
of the spectrum. The width of a spectral line on a 
photograph cc the logarithm of the time of exposure.

R. C.
Evaluation of accuracy of analytical methods.

S. M. R a isk i (Zavod. Lab., 1937, 6, 265—269).— 
Methods are described. R . T.

Analysis of mixtures of volatile acids. M. N. 
B echtereva and N. D. J erusalimski (Zavod. Lab., 
1937, 6, 312— 316).—The methods of Virtanen el al. 
(B ., 1928, 688) and of Allgeier et al. (A., 1929,1093) are 
recommended. R . T.

Diphenylguanidine as a standard in neutral
isation processes. W. M. T hornton , jun., and
C. L. Christ (Ind. Eng. Chem. [Anal.], 1937, 9, 339).— 
The impure, commercial product is not satisfactory.

E. S. H.
Determination of chlorine in silicates. V. M.

Z venigorodskaja and R . G. Gotsdiner (Zavod.

Lab., 1937, 6, 298— 299).—The method previously 
described (this vol., 324) is applied to determination 
of Cl in silicates. R. T.

Nephelometric end-point of at. wt. titrations.
A. F. Scott and F. H . H u r le y , jun. (J. Amer. Chem. 
Soc., 1937, 59, 1297— 1302).— The end-point of equal 
opalescence is valid at room temp., but not at 0°. 
The apparent excess of Cl' at 0° is not due to ad
sorption by the ppt., but to the fact that the opales
cences of the suspensions are not strictly cc [Ag‘ ] 
and [Cl'] in the solutions. It is suggested that the 
solubility of AgCl is increased in solutions containing 
excess of Cl'. The influence of colloidal AgCl on the 
end-point is discussed. E. S. H .

Determination of iodine in extracts from 
brine.—See B., 1937, 77S.

Determination of iodine [in drugs].—Soe B., 
1937, 839.

Potentiometric titration of fluorides. I. G.
Riss and N. G. B ak in a  (Zavod. Lab., 1937, 6, 172— 
177).—Excess of Na2SiFG is added to the solution of 
fluoride, which is titrated (quinhydrone electrode) 
with Ar-Ca(N03)2. S04"  does not interfero. R. T.

Determination of sulphur dioxide and sulphur 
trioxide in sulphur burner gases.—See B., 1937, 
778.

Determination of sulphur in wool.—See B.,
1937, 765.

Rapid determination of sulphur in pyrites 
cinder.—See B., 1937, 778.

Qualitative test for selenium. I. H. A. L ju n o  
(Ind. Eng. Chem. [Anal.], 1937, 9, 328—330).—The 
reduction of Se03"  to Se by NH4CNS in presence of 
HC1 serves to detect 1 part of Se in 2— 4 x  107 parts 
of solution. Interference is caused by Fe", Sb"’, 
and Sn", but not bv Fe"\ Mn", Cr"\ A l'", Zn", Ni", 
Co", Pb", Cu", B i'", Cd", or Hg". E. S. H.

Determination of dissolved nitrogen in water. 
N. W. R akestraw  and A'. M. Emmel (Ind. Eng. Chem. 
[Anal.], 1937, 9, 344— 346).—The H20  is sprayed 
repeatedly into an evacuated chamber and the ex
tracted gas removed after each injection. The total 
quantity of gas is measured manometrically at const, 
vol., and the content of 0 2 and N2 determined in the 
same way after reaction with P and Li. Results for 
sea-H20  are given. E. S. H.

Xylenol method for determining nitrate- 
nitrogen and its use in studying the physiology 
of the sugar-beet. F. W err  (Z. Wirts. Zuckerind., 
1937, 87, 119—154).—The following form of the 
xylenol method (B., 1929, 370; 1934, 112, 113) is 
recommended. 0-02—0-5 mg. of N 03'-N may be 
determined without preliminary destruction of org. 
matter. A mixture of 25 c.c. of 75 vol.-% H2S04, 
0-1 c.c. of xylenol, and 5 c.c. of H20  containing the 
sample is allowed to react at room temp, for 15 (in 
some cases 30) min. and is then diluted with 100 c.c. 
of H20 ; 40—50 c.c. are distilled from it in 15 min. 
into 25 c.c. of 0-22V-NaOH, the distillate is made up 
to 100 c.c., and its extinction coeif. determined with 
the Leifo photometer, using a colour filter transmitting 
at 460 m[i. The following substances interfere:
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H20 2, nascent H, halides (> 1 —2 nig. of KC1), >10 
rag. of KMn04, and NO,' (destroyed by means of 
NaN3). Reaction times and max. quantities of 
different kinds of material are specified. J. H. L.

Rapid Kjeldahl method for nitrogen deter
mination.—See B., 1937, 829.

Determination of very small amounts of hydr- 
oxylamine, nitrite, and nitrate. G. Enures 
and (Frl.) L. Kactfmann (Annalen, 1937, 530, 184—  
194).—0-28— 2-8 X 10-6 g. per 10 c.c. of NO,' is deter
mined photometrically by the diazo-method with 
P-NH2:C6H4-SO3H-Ac6H-6-C10H 7-NH2; Beer’s law 
holds for this range of concn., but more conc. solutions 
should be diluted. 5 x  10~6 g. in 10 c.c. give a brown 
colour due to phenols. NH,OH is quantitatively 
converted by I into HN02 and H I; the HN02 may 
then be determined as above, the error being ± 2 — 
3% for‘ 0-1—0-2 X 10-8 g. of NH,OH-N in 10 c.c. 
N 02' is determined in < 9  : 1 mixtures of N 02-NH20H 
by the diazo-method; a second aliquot is treated 
with I and then by the diazo-method, the excess 
being due to the NH,OH. For > 9 : 1  mixtures the 
bulk of the N 02' must be first destroyed by adding 
the theoretical amount of NaN3, bringing to pa 4 by 
jo-NH2-C6H4-S03H, and boiling for 3 min., or by 
adding 0-9 mol. of NaN3, bringing to pn 3 by AcOH, 
and keeping at room temp, for 30 min.; in the latter 
case the N 02' remaining undestroyed must be deter
mined. 2— 14 x  10~6 g. of N 03'-N in 5 c.c. are deter
mined photometrically by the brucine test. Mixtures 
containing 0-3 X 10*® g. NH2OtI-N, 0-3 x  10~8 g. of 
N0,'-N, and 4 x  10~6 g. of N 03'-N are analysed by 
the above methods, 10—20 c.c. being required. Blank 
tests and cleanliness are required. R. S. C.

Detection of small amounts of boric acid in 
glass.—See B., 1937, 781.

Determination of lime-solvent carbonic acid in 
waters.—See B., 1937, 849.

Determination of potassium in ammonia 
synthesis catalysts.—See B., 1937, 777.

Photo-nephelometric determination of cal
cium.—See B., 1937, 795.

Rapid determination of calcium and magnes
ium oxides. P. N. Grigoriev  (Zavod. Lab., 1937,
6, 238).—Ca is pptd. as oxalate, and Mg as MgHP04, 
from the filtrate from pptn. of sesquioxides. The 
washed ppt. is dissolved in hot 10% HNO:i, and the 
Ca and Mg contents are derived from the C,04"  and 
P04" ' contents of the solution, determined by the 
ordinary methods. R. T.

Determination of barium, sulphur, and sul
phates. Rapid and accurate volumetric method.
S. J. K ochor (Ind. Eng. Chem. [Anal.], 1937, 9, 
331—333).—Standard analytical procedures have 
been examined and co-ordinated into a scheme. 
Examples of determinations of S in coal, rubber, 
cement, steel, insecticides, etc. are given. E. S. H.

Determination of magnesium in medicines.—
See B., 1937, 839.

Determination of small amounts of zinc.
L. E. K arlson (Zavod. Lab., 1937, 6, 300— 302).— Zn 
(-C0-02 mg.) is determined by pptn. with 8-hydroxy-

quinolme (I), by a colorimetric method involving 
coupling of (I) from the washed ppt. with diazotised 
sulphanilic acid. Should the material under analysis 
contain Cu, this is readilv separated by Tzinberg’s 
method (ibid., 1935, 4, 1161). R. T.

Separation of zinc from cobalt, nickel, and 
manganese by means of hydrogen sulphide, 
and final precipitation of zinc with anthranilic 
acid. II. E. A. Ostroumov (Ami. Chim. Analyt., 
1937, [iii], 19, 173— 176; cf. this vol., 426).—Zn is 
pptd. from neutral or slightly acid (AcOH) solution 
by means of Na anthranilate at room temp. The 
ppt. is dried at 105— 110°. J. S. A.

Determination of minute quantities of lead.
P. G. Jackson (J.S.C.I., 1937, 56, 211— 213t).— In 
the colorimetric determination of Pb as PbS, the colour 
is deeper in AcOH than in NH3 solutions; 1—2 ml. 
of 33%  AcOH are best added. Traces of Cu, as also 
Fe’ ” , but not Fe” , greatly diminish the colour; in 
NH3 solutions the effect is augmented by KCN. Cu 
and Fe should be completely removed before testing 
for Pb. Gelatin diminishes the colour in acid solu
tions, but is advantageous as a stabiliser. For the 
initial separation of traces of Pb as PbS04, the vol. 
of H,S04 should be >0-125 ml. The method is 
applicable to the separation of traces of Pb in, e.g., 
beer, which is first oxidised with HN03, 0-5 ml. of 
25%  H2S04 being added towards the end of the evapor
ation. J. S. A.

Determination of lead. J. P. H ochstein  (Zavod. 
Lab., 1937, 6, 269).—Polemical, against Gaptschenko 
and Scheintzis (ibid., 1935, 4, 868, 1014). R. T.

Bromopotentiometric titration of thallium 
with chloroamine. C. del  F resno  and A. A guado  
(Z. anal. Chem., 1937,109, 334— 338).—Tl* is oxidised 
to T l'" in acid solutions by KH2C1 in the presence of 
KBr. For potentiometric titrations, NH2C1 is used 
in 1-4% aq. solution. J. S. A.

Specific determination and separation of 
thallium with thionalide [thioglycollic (3-amino- 
naphthylamide]. R. B erg and E. S. F a h r e n - 
kam p (Z. anal. Chem., 1937, 109 , 305—315).—Tl is 
pptd. by thionalide (I) (used as conc. solution in 
COMe2) from cold solutions which are JV in free NaOH, 
in the presence of 2 g. of Na tartrate and 3—5 g. of 
KCN per 100 c.c. The ppt. is coagulated by heating, 
and separated from the cooled solution. V, Fe'", 
PtIV, PdIV, and Au111 are reduced with NH2OH before 
adding (I). In presence of Cd, the [KCN] is doubled ; 
in presence of U 02" , (NH4)2C03 is added to dissolve 
any pptd. Na uranate. Hg, Bi, and Pb are partly 
pptd. with the Tl, but copptn. is avoided by using a
10-fold excess of (I) in sufficient COMe, to make the 
final [COMe3] 30%. In the presence of Ca, Sr, Ba, 
or Mgj the solution is made alkaline with aq. NH3. 
The Tl-(I) ppt. may be determined gravimetrically 
after drying at 100°, or may be dissolved in AcOH +
H,S04, and oxidised with 0-02JV-I, followed by back 
titration with Na2S,03. J. S. A.

Volumetric determination of copper and 
nickel present together. R aschutin  (Maslob. 
Shir. Delo, 1937, No. 2, 24).—Ni and Cu are deter
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mined cyanometrically in one portion of solution, and 
Cu alone iodometrically in a second portion. R. T.

Determination of copper in metallic nickel.—
See B., 1937, 795.

Standardisation of eerie sulphate with potass
ium iodide by the acetone method. D. L ew is 
(J. Amer. Chem. Soc., 1937, 59, 1401).—The titre 
varies with the acid concn. Within the range 0-9—
2-7iV-H,,S04 the results are accurate to 0-1%.

E. S. H.
Volumetric determination of cerium in rare 

earth oxide mixtures. V. G. Schtscherbakov  
(Zavod. Lab., 1937, 6, 160—161).—0-25—0-3 g. of 
oxides is heated with 50 ml. of 50% H2S04 and 2 ml. 
of 3% H20 2, to evolution of S03, and the solution is 
poured into 100 ml. of H20, with cooling. The solu
tion is made neutral with aq. NH3, H2S04 is added to
1 %, and the solution is boiled with 1 g. of (NH4)2S20 8 
(I) for 2 min., cooled to 50°, again boiled with 1 g. of 
(I), again cooled, and once more boiled with 2 g. of 
(I) and 20 ml. of 20% H2S04, for 30 min., to decom
pose excess of (I). 0-LV-H2()2 is added to the cooled 
solution, and excess of H20 2 is titrated with 0T2V- 
KMn04 (1 ml. =  14-025 mg. Ce). R. T.

Potentiometric titration of cerium, lanthanum, 
and thorium, as ferrocyanides. E. M. Schem - 
ja k in  and V. A. V olkova (J. Gen. Chem. Russ., 
1937, 7, 1328— 1332).—Sharp end-points are obtained 
in the titration of Ce111, ThIy, or La111 by K4Fe(CN)jj; 
when these are present together their sum, but not 
the individual salts, may be determined. Ce111 may 
be determined in presence of Th and La by titration 
with K3Fe(CN)6. R. T.

Reactions of rare earths and allied elements 
with pyrogallol, gallic acid, and morphine.
V. F. M. Sohem jakin  (Compt. rend. Acad. Sci. 
U.R.S.S., 1937, 15, 347—350).—The reactions of 
nitrates of Pr, Er, Y, and a mixture of Pr and Nd 
with an ammoniacal solution of gallic acid (I) and 
with pyrogallol (II) are described. The presence of 
Ti, Nb, and Ta inhibits the reaction of Ce with (I) 
and (II). The action of morphine hydrochloride on 
salts of Pr, a mixture of Pr and Nd, Er, Y, Ti, Zr, 
and K0NbF7 and K2TaF7 has been examined.

A. J. M.
Determination of aluminium in nitrate solu

tion by potentiometric titration with an anti
mony electrode. K. L. Mad sh agaladze  (Zavod. 
Lab., 1937, 6, 305— 308).—A1(N03)3 and free HN03 
may be determined by electro-titration (Sb electrode). 
Should >  traces of Fe be present no sharp breaks in 
the potential curve are obtained until titration of 
A1 -j- Fe -j- HN03 is completed. R. T.

Determination of aluminium by titration with 
alkali. A. E. M a rtin  (J.S.C.I., 1937, 56, 179— 
180t ).— A1 in slightly acid solution is titrated with 
alkali either by using a simple electrometric method or 
with indicators. The pB remains practically const, 
during the pptn. of Al(OH)3 and it is only necessary 
to recognise the rapid changes of pn which occur for 
small additions of alkali before and after the pptn. 
Bromophenol-blue is used before pptn. (pH 3-7) and 
Me-red (in addition) afterwards (pa 6-0). A. E. M.

Effect of anions on the titration of aluminium 
chloride. T. H. W h ite h e ad , J. P. Cl a y , and
C. R. H awthorne (J. Amer. Chem. Soc., 1937, 59, 
1349— 1350).-—In the potentiometric titration of 
AlCl.j with NaOH a low result is obtained in presence 
of many anions. The order of their effect is : citrate 
>  C204"  >  tartrate >  succinate >  S04"  >  OAc' >  
N 03'. Na‘ , K ‘ , and NH4‘ have relatively little effect 
on the titration. E. S. H .

Determination of aluminium in presence of 
iron.—See B., 1937, 797.

Resorcylaldoxime as a reagent for the colori
metric determination of ferric iron. S. L.
Ch ie n  and T. M. Sh ih  (J. Chinese Chem. Soc., 1937, 
5, 154— 161).— 1 c.c. of 0-2% resorcylaldoxime (I) in 
5% Et0H -H 20  gives a purple colour with 50 ml. of a 
slightly acid solution containing >0-3 p.p.m. of Fe"’ . 
The colour fades only very slowly and 0-3—5 p.p.m. 
of Fe‘ ”  can be determined colorimetrically in the 
presence of small quantities of a large no. of ions. 
Hg", Au"\ Pd", Mo, U 02", Sb” ', Sn"", and espe
cially Ti**", strong acidity or alkalinity interfere. 
Cu" is quantitatively pptd. by the reagent (cf. A.,
1932, 160), but the ppt. is unsuitable for gravimetric- 
work. J. G. A. G.

2 : 4-Dihydroxyacetophenone as a qualitative 
reagent for ferric iron. S. R. Cooper (Ind. Eng. 
Chem. [Anal.], 1937, 9, 334—335).—The reagent in 
EtOH serves to detect 2 p.p.m. Fe*" in solution by 
means of the red colour produced. Co, Cu, Ni, Mn, 
Hg, Al, and Cr salts interfere when present in large 
excess; oxalates, tartrates, and citrates also interfere. 
P 04" ' must be absent. E. S. H.

Quantitative separation of ferric, aluminium, 
and chromic ions from the ions of the ammonium 
sulphide group. G. Charlot (Bull. Soc. chim., 
1937, [v], 4, 1235— 1244).—The solubilities of Fe"' 
and A l"' at pu 5-4 are <0-1 mg. and <1-0 mg. per 
100 c.c., respectively. By adjusting the slightly acid 
solutions to fa  5-4 by means of (CH2)6N4-HC1 buffer 
solution [400 g. of (CH2)6N4 +  1000 c.c. of H20  -+- 
100 c.c. of 12AT-HC1], the following separations are 
effected in the cold (cf. A., 1933, 1133) : Fe-Zn; 
Fe, Al-Ca,Mg; Al-Ce; Fe,Al-Co; Fe-Ni; Fe,Al- 
Mn; and, with double pptn., A l-Zn ; Al-Ni; Fe-Ce. 
With a large proportion of Fe relative to Cr, some Cr 
is co-pptd. with the Fe, whilst with excess of Cr, Fe 
is retained in solution. J. G. A. G.

Quantitative separation of aluminium and 
ferric ions from calcium ions in presence of 
phosphoric ions. G. Charlot (Bull. Soc. chim., 
1937, [v], 4, 1244— 1246).—Al and Fe hydroxides and 
phosphates are pptd. at pa 5-4 by means of (CH2)0N4-  
HC1 buffer solution and NH4C1, whilst Ca" and any 
excess of P04" ' remain in solution. Double pptn. is 
necessary with excess of P04"', and the solubility of 
A1‘ "  is 1 mg. per 100 c.c. J. G. A. G.

Qualitative analysis [of the ions ] of the ammon
ium sulphide group in the presence of P 0 4" / ions.
G. Charlot (Bull. Soc. chim., 1937, [v], 4, 1247:— 
1248).—P 04" ', A l'", Fe"', and Cr'" are pptd. in the 
presence of excess of Fe” ' by adjusting the pH to 5-4 
with (CH2)6N4-HC1 buffer solution. Zn” , N i", and
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Co”  are pptd. from the filtrate by H2S. The Mn" is 
then pptd., after removing the H„S,; by aq. NH3 and 
H20 2. “ J. G. A. G.

Accuracy of potentiometric titration in the 
oxidation-reduction reaction between bivalent 
iron and potassium dichromate. N. J. Chlopin  
(Zavod. Lab., 1937, 6, 227—229).—More accurate 
results are obtained with electro-titration of Cr20 7"  
than with other methods; the error is least when the 
result is taken as the mean of direct titration with 
standard Fe11, and of back-titration of excess of Fe11 
with standard K 2Cr20 7. R. T.

[Use of perchloric acid in steel analysis.]—See
B., 1937, 793.

Rapid determination of cobalt in steel.—See
B., 1937, 793.

Colorimetric determination of cobalt in met
allic nickel.—See B., 1937, 795.

Volumetric determination of nickel. N. S.
K rupenio  (Zavod. Lab., 1937, 6, 239).—Ni is pptd. 
with methylglyoxime, and the ppt. is dissolved in 
0-li\r-HCl, excess of which is titrated with O-liV- 
NaOH; the Ni content is hence calc. R. T.

Drop method of detection of chromium.
T. P. L exaschova  (Zavod. Lab., 1937; 6, 369).—
2—3 drops of 1 : 1 :1 H2S04-H N 03-H 20  are placed 
on the cleaned metal surface, transferred to a watch- 
glass, and heated with excess of Na20 2. The sus
pension is placed on a folded filter-paper, and a drop 
each of benzidine in AcOH and of aq. H20 2 are placed 
on the spot forming on the lower sheet; a blue color
ation indicates Cr. R. T.

Colorimetric determination of tungsten and 
molybdenum. F. A. F erjantschitsch  (Zavod. 
Lab., 1937, 6, 289—292).—In absence of Mo or Sb, 
colorimetric determination of W may be effected using 
TiCl3 in place of SnCl2 (0-2 ml. 15% TiCl3 equiv. to
2-5 g. of SnCl2,2H20 ) ; As does not interfere. TiCl3 
may similarly be used in place of SnCl2 in the colori
metric determination of Mo in absence of W. R. T.

Precipitation and determination of antimony 
using a mixture of hypophosphorous and sul
phuric acids. L. Fauohon  and L. V ig n o li (J. 
Pharm. Chim., 1937, [viii], 25, 541— 545).—Sb is 
quantitatively pptd. as such by a mixture of H3P 02 
and H2S04. The ppt. is sol. in a mixture of KI and 
tartaric acid, and a quant, method is described. 
Under the samo conditions, pptn. of As is incomplete. 
Sb can also be determined diaphanometrically using 
this method, the limit being 0-02 mg. as in the case 
of As. "  J. N. A.

Determination of antimony by formation of 
iodine-antimony-potassium complex. L.
F auchon (J. Pharm. Chim., 1937, [viii], 25, 537— 
541).—Colorimetric and volumetric methods are 
described. They depend on the fact that K I and 
H2S04 produce a golden-yellow colour with Sb salts, 
due to formation of an Sb-I-K  complex. The end
point is sharp. J. N. A.

[Determination of antimony in lead.}—See
B., 1937, 795.

Determination of bismuth as phosphate.
W. R. Schoeller and D. A. L ambie (Analyst, 1937, 
62, 533—537).—In presence of S04", Bi2(S04)3 is 
co-pptd. with BiP04. Schoeller and Waterhouse’s 
method (A., 1921, ii, 135) is modified so as to prevent 
Bi2(S04)3 from appearing in the final ppt. after dis
solution of the Bi2S3 ppt. in HN03. Bi is pptd. as 
Bi2(C03)3 leaving S04"  in solution. The Bi2(C03)3 is 
taken up in HN03 and the original method followed.

E. C. S.
Burner with adjustable flame spreader. P.

B lackman  (Chem. and Ind., 1937, 656). J. S. A.
Construction of electrically heated laboratory 

[muffle] furnaces. M. M ields  (Chem.-Ztg., 1937,
50, 516—517).—Details for furnaces working up to 
1350° are discussed. J. S. A.

Cylindrical nickel-chromium electro-furnace 
giving a temperature of 1100°. V. I. Ser d ju k o v  
(Zavod. Lab., 1937, 6, 247—248). R. T.

Laboratory furnace for fusion and pouring out 
of metals in a vacuum. S. V. Sergeev  and D. S. 
Schreiber  (Zavod. Lab., 1937, 6, 242— 246).

R .T .
(A) Small laboratory cryptol furnace. (B) 

Adaptation of cylindrical cryptol furnaces for 
combustions. V. A. L e b e d e v  (Zavod. Lab.,
1937, 6, 376— 377, 379—380).—Apparatus is de
scribed. R. T.

Mixing device for thermochemical calori
meters. W . P. W hite and H. S. R oberts (J. 
Amer. Chem. Soc., 1937, 59, 1254— 1256).—The 
device permits powders to be liberated very rapidly 
into a solution, after being immersed so as to reach 
the calorimeter temp. E. S. H.

(A) Thermoregulators and thermostats for 
measurements of prolonged heat effects. (B) 
Apparatus for automatic registration of pro
longed heat effects. W. Sw ien to slaw sk i and 
J. P om orski. (C) Calorimetric study of slow re
actions. W. Sw ien to slaw sk i (Rocz. Chem., 1937,
17, 254—261, 262— 268, 269—283).—Apparatus and 
methods are described. R. T.

Improved mercury-toluene thermoregulator.
I. G. N agatkin  (Zavod. Lab., 1937, 6, 255). R. T.

Gas thermoregulator. R. M. K in g sb u r y  (Ind. 
Eng. Chem. [Anal.], 1937, 9, 333).—The device is 
suitable for controlling the temp, of a 12-litre bath 
within ±0-5° over the range 50—100°. E. S. H.

Sulphur b.p. apparatus with internal electric 
heating. C. R. B arber  (J. Sei. Instr., 1937, 14, 
227—229).—The apparatus described, suitable for 
calibrating thermocouples, is made of Pyrex glass 
with a Pt heater immersed in the S and connected 
to Pt leads sealed directly through the Pyrex below 
the S. This method of heating reduces risk of fracture 
on remelting. The b.p. is accurate to 0-1°.

N. M. B.
Modification of the Berl-Kullmann m .p. block. 

Electrically heated, glass m.p. apparatus. F. W.
B ergstrom  (Ind. Eng. Chem. [Anal.], 1937, 9, 340— 
341).—Apparatus and technique are described.

E. S. H.
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Colour pyrometer lor measurement of high, 
temperatures. N. I. Sin ja k o v  (Zavod. Lab.,
1937, 6, 327— 332).—The construction and use of 
colour pyrometers of the type developed by Neser 
(Mitt. Kaiser-Willi. Inst. Eisenforsch., 1929, 373) are 
described. ' R. T.,

Properties of radiation detectors, with special 
reference to thermo-elements. H . T iieissing  
(Physikal. Z., 1937, 38, 557—564).—The sensitivity 
of thermo-elements, thermopiles, and bolometers for 
the determination of radiation is considered.

A. J. M.
Coated porcelain tubes as stable protective 

sheaths for thermo-couples. S. P. Z amotaev 
and S. M. B esedin  (Zavod. Lab., 1937, 6, 377—379). 
—Porcelain tubes are coated with a paste consisting 
of carborundum 90, fireclay 5, and dextrin 5 parts, 
in H20 , and this coating is covered with a second one 
of fireclay made up into a paste with aq. Na silicate. 
The tube is dried at 120°, and then fired for 1 hr. at 
1200°. R. T.

Thermal conductivity of rocks. F. Bikch 
and H. Clark (Physical Rev., 1936, [ii], 49, 479).— 
An apparatus for routine measurements of the thermal 
conductivity of rocks etc., up to 500°, has been 
constructed. L. S. T.

Thermal conductivity method for the deter
mination of isotopic exchanges in the simpler 
gaseous molecules. N. R. T r e n n e r  (J. Chem. 
Physics, 1937, 5, 382—392).—Constructional and 
operational details of a thermal conductivity gauge of 
good mechanical stability, freedom from poisoning 
effects, and high accuracy are given. The applic
ability of the apparatus is considered and its use in 
studying the various isotopic species of the lower 
paraffins and hydrogen is discussed. Tho theory of 
the gauge is developed. W. R. A.

Analysis of ternary gas mixtures by thermal 
conductivity measurements. J. L. B ollaxd  
and H. W. Melville (Nature, 1937, 140, 63).—A 
method which may be applied to any ternary mixture, 
one component of which is H, and the other two are 
gases of different thermal conductivity, is described. 
The vol. of gas required may be reduced to 0-01 c.c. 
at n.t.p. by the use of a micro-cell. L. S. T.

Interrupted arc for spectral analysis. N. S.
Sventitzki (Zavod. Lab., 1937, 6, 325—326).—  
Apparatus is described. R. T.

Measurement of pressures in the upper atmo
sphere. J. K a p l a n ; (Nature, 1937, 139, 1112).— 
A spectroscopic method is suggested. L. S. T.

Optical measurement of the thickness of a 
film adsorbed from a solution. I. L angm uir 
and V. J. Schaefer (J. Amer. Chem. Soc., 1937, 59, 
1406).—Technique is described and preliminary 
results are reported. - E. S. H.

Determination of crystal lattice parameters 
on the basis of unilateral rontgenograms 
(micro-section method). E. I. Sovs (Zavod. 
Lab., 1937, 6, 332— 334).—Mathematical. R. T.

Polarisation filters employing dichroic 
crystals. M. H aase (Z. tech. Physik, 1937, 18,

69— 72).-—A lecture. The transmission and degree 
o f polarisation of the Zeiss filters have been measured 
from 7500 to 4500 A., and the effect of oblique 
incidence has been determined. 0 . D. S.

Polaroid films. H. F r e t jn d lic h  (Chem. and 
Ind., 1937, 698— 699).— Tho polaroid film is a new 
device for producing polarised light, excelling in its 
large aperture. It is based on the strong dichroism 
of herapathite and similar salts and consists o f a 
suspension of very small, anisotropic particles of 
such a substance, oriented by streaming, in a layer of a 
cellulose ester.

High-speed high-precision microphotometer.
H. B. V in ce n t  and R. A. S a w y e r  (J. Opt. Soc. 
Amer., 1937, 27, 193— 197).—A new type of instru
ment using high-aperture lenses is described.

N. M. B.
Fluorometer based on the effect of Debye and 

Sears. L. A. Tum erm ann and V. Soh im anovski 
(Compt. rend. Acad. Sci. U.R.S.S., 1937, 15, 323—  
326).—The apparatus depends on the use of diffraction 
of light by ultrasonic waves. It gives higher inten
sities of modulated light than the method using the 
Kerr effect, and it can bo used in tho ultra-violet.

A. J. M.
AT-Ray microscope. L. von  HAmos (Nature,

1937 ,140, 30; cf. A., 1934, 980).— An X-ray micro
scope, by means of which a true enlarged image of 
chemically different layers is obtained, depends on 
tho focussing of the characteristic secondary radiation 
emitted from a surface layer of an object subjected to 
primary X-ray irradiation. Chemical analysis for 
many elements in objects >10~8 c.c. without dissipat
ing the sample becomes possible. L. S. T.

X-Ray intensifying screens adapted to struc
ture analysis. N. H. K o lk m e u e r , C. J. K r o ji , 
and H. K u n st (Nature, 1937, 140, 67— 68).— The 
use of the Ilford Fluorazure screen shortens the time 
of exposure needed to obtain X-ray photographs of 
tissue fibres for analysis of their structure.

L. S. T.
Sources of light for photochemical processes.

K. V o g l  (Chem. Fabr., 1937, 10, 296— 299).— The 
different types of electric lighting available—in
candescence, Hg and Na vapour, and arc lamps— 
are compared. I. C. R.

Use of Jena dispersion filter as a monochrom
ator for photochemical purposes. G. H o ls t  
(Z. wiss. Phot,, 1937, 36, 145— 155).— The filter 
consists essentially of an optically isotropic boro- 
silicate glass in coarse powder with a filter liquid 
(BzOH ester), the two phases having the same re
fraction within only a certain small range of X, 
depending on the temp. By use with a prismatic 
spectrometer and a suitable source of light, nearly 
monochromatic light can bo obtained, between 
700 and 400 m|i, according to temp. The relation 
between the mean X and temp, has been determined.

J. L.
Action of ultra-violet light an aliphatic hydro

carbons. II. Universal apparatus for the study 
of photochemical reactions of gases. W. K em ula
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(Rocz. Chem., 1937, 17, 175— 180).—Apparatus is 
described. R. T.

Preparation of galvanometer indicators. G. V.
F ridrich  (Zavod. Lab., 1937, 6, 380).—A cylinder of 
A1 foil (0-02 mm.) is prepared by wrapping around 
0-3 mm. wire. R. T.

Automatic null-point adjustment device for 
titration. L. P. A dam ovitsch  and N. R. V olkov 
<Zavod. Lab., 1937, 6, 253). R. T.

The Beha moisture-meter. F. Me n d l ik  (Chem. 
Weekblad, 1937, 34, 465— 466).—The instrument 
measures the capacity of a condenser filled with the 
substance the H20  content of which is to be deter
mined, viz., a moist powder or granular material 
such as yeast, corn, or meal. From this the di
electric const, and hence, for any given substance, the 
HaO content can be deduced. The instrument can be 
graduated to indicate the dielectric const, directly, 
and, if used always with one type of material, the 
HzO contont. Data showing good agreement with 
direct determinations are reported for yeast.

D. R. D.
Sealed-in glass micro-electrode. G. E. P io k - 

ford  (Proc. Soc. Exp. Biol. Med., 1937, 3 6 ,154—157).
—An electrode with capacity 0-06—0-25 c.c. is 
described. W. 0. K.

Salt bridge for electrometric measurements.
W. M. B right and E. L. Miller  (Ind. Eng. Chem. 
{Anal.], 1937, 9, 346).—Modified apparatus is 
described. E. S. H.

Brightness of cathodo-luminescence at low 
current densities and low voltages. T. B.
B rown  (J. Opt. Soc. Airier,, 1937, 27, 186— 192).— 
With artificial willemite as the luminescent substance, 
for low c.d. J, and accelerating potentials V 200— 
800 volts, the brightness of luminescence B is given by 
B — K JV2. A method of overcoming the difficulty of 
determining the potential of the target surface for 
work at low voltages is described. N. M. B.

Controlled cathode sputtering. G. T im oshenko  
(Nature, 1937, 140, 67).—The apparatus described 
allows accurate measurements of the rates of sputter
ing and of secondary electron emission from solid 
metals bombarded by A ions to be made. L. S. T.

Use of krypton-filled ionisation chambers for 
cosmic-ray measurements. S. Z iem ecki (Nature,
1937, 140, 150— 151).—Ionisation due to cosmic 
rays is >  twice as great in Kr as in A. L. S. T.

Recording field current electrons with a 
Geiger-Müller counter. R. T. K. M urray  
(Physical Rev., 1936, [ii], 49, 195). L. S. T.

Geiger-Müller photon counter. Quantitative 
aspects, detection of small intensities, use in 
absorption spectroscopy. W. D. Claus and A. 
H ollaender  (Physical Rev.. 1936, [ii], 49, 409).

L. S. T.
Determination of frequency distribution char

acteristics with a photo-electric integrator.
I. J. Sax l  (Physical Rev., 1936, [ii], 49, 479).—The 
photo-electric device developed automatically mea
sures the relative times of exposure of a photo-cell 
placed in the path of a moving beam of light. Fre-

quency distribution curves thus obtainable have been 
applied to the analysis of textile yams and metal 
wires. L. S. T.

Gas density balance for determination of the 
absolute density of protium-deuterium mixtures 
and other gases. N. R. T re n n e r  (J. Amer. Chem. 
Soc., 1937, 59, 1391— 1395).—Modified apparatus and 
technique are described. E. S. H.

Hydrostatic micro-balance and its application 
to study of kinetics of heterogeneous reactions.
N. A. F igurovski (Zavod. Lab., 1937, 6, 335—340). 
—The construction and use of a hydrostatic balance 
are described. R. T.

Sedimentation analysis with a specific gravity 
balance. E. H offm ann  (Kolloid-Z., 1937, 79, 
314— 315).—The principles underlying the use of a 
sp. gr. balance for the size-analvsis of heterogeneous 
suspensions of a single substance are explained. 
Better results are obtained if the cylindrical buoyancy 
piece is only partly immersed. F. L. U.

Operation of analytical micro-balances highly 
sensitive to temperature changes. F. B reu er  
(Ind. Eng. Chem. [Anal.], 1937, 9, 354).—Precautions 
are discussed. E. S. H.

Laboratory gas generator. G. P. I schtschenko  
(Zavod. Lab., 1937, 6, 254).—Apparatus for generat
ing gas from petrol is described. R. T.

Macro- or micro-Gooch filter. R. E. D un bar  
(Ind. Eng. Chem. [Anal.], 1937, 9, 355). E. S. H.

Simple apparatus for automatic filtration.
A. P. W e b e r  (Chem. Weekblad, 1937, 34, 515—516). 
—A simple apparatus constructed from a conical 
flask or bottle, glass tubing, and a Buchner filter is 
described. S. C.

Preparation of membranes having graded 
porosities. Properties of * ‘ gradacol ’ ' membranes 
as ultrafilters. W. J. E lford  (Trans. Faraday 
Soc., 1937, 33, 1094— 1104; cf. A., 1933, 546).—The 
production of membranes with graded porosities by 
incorporating various liquids in the parent collodion 
and evaporating under known conditions is de
scribed. The behaviour.of these membranes as ultra- 
filters, and the derivation, significance, and de
pendability of the “  factor ”  employed in deducing 
the particle diameter of a suspension from the limiting 
pore diameter capable of retaining all the disperse 
phase, are discussed. J. W. S.

Improvements in apparatus for centigram 
elementary analysis. B. Bro ban ski (Z. anal. 
Chem., 1937, 109, 338—341).—A needle valve is 
used for regulating the 0 2 supply in G-H combus
tions. Improvements in 0 2-purification tubes, in the 
gas regulator, and in the making of connexions to the 
combustion tube are described. J. S. A.

Micro-centrifuge. ' W. M acN evin  (Ind. Eng. 
Chem. [Anal.], 1937, 9, 356).—The apparatus is suit
able for centrifuging hot solutions (e.g., in the separ
ation of PbCl2 and AgCl). E. S. H.

Ultra-centrifuge and the study of high-mole
cular compounds. T. Svedberg  (Nature, 1937, 
139, 1051— 1062).—Apparatus and experimental pro-
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cedure are described and illustrated. Recent work 
on proteins is summarised and mol. consts. arc 
tabulated. L. S. T.

Sedimentation equilibrium in the simplest 
air-driven tops. J. W. M cBa in  and C. Alvarez- 
T ostado (Nature, 1937, 139, 1066).—A simple rotor 
for ultracentrifuging solutions of pure substances such 
as sucrose in order to determine mol. wt. is described.

L. S. T.
Micropreparative methods in organic 

chemistry. A. D a d ie u  and H. K opter (Angew. 
Chem., 1937, 50, 367—372).—A general description 
of technique is given and apparatus is figured.

F. L. U.
Intermittent tube-inverter. J. F. B arrett 

(J. Sei. Instr., 1937, 14, 247— 248).—The apparatus, 
for inverting tubes used in the extraction of pigments 
and fats from aq. solutions by org. solvents, operates 
and is regulated by the flow of water alternately into 
two cups which can rotate in a circle in a vertical 
plane about a horizontal axis supporting a bar at the 
ends of which the cups are mounted. N. M. B.

Apparatus for analysis of nitrate-nitrite mix
tures. E. I. Gavasch  and V. P. V an iasch in a  (J. 
Chem. Ind. Russ., 1937,14, 423—424).—A gasometric 
method, involving decomp, of N 02' by A1C13, and of 
N 03' by Fe11, is described. R. T.

Reaction micro-apparatus. D. S. B in n in g to n  
(Ind. Eng. Chem. [Anal.], 1937, 9, 353).—Modified 
apparatus is described. E. S. H.

Sloping manometer. M. B urton  (Ind. Eng. 
Chem. [Anal.], 1937, 9, 335).—The apparatus is 
suitable for the continuous reading of pressures of 
about 1 mm. undergoing const, variation.

E. S. H.
Recording by means of emanating power of 

changes in structure and surface even of very 
short duration. Thermal decomposition of 
thorium oxalate. H. J. B orn  (Z. physikal. Chem.,
1937, 179, 256—262).—A modified apparatus for 
Hahn’s emanation method of investigating the above 
changes is described ; the ionisation current produced 
by the emanation flows to earth through a high 
resistance, the p.d. between the ends of which is 
recorded continuously by an electrometer. Applic

ation of the new procedure to the decomp, of 
Th(C20 4)2,6H20  indicates that the state of combin
ation of two of the H20  mols. differs from that of the
other four. R. C.

Building nuclear crystal structure models.
I). J. F isher  and E. H. Stevens (Amer. Min., 1937, 
22, 268—278).—A simplified method is described and 
illustrated by directions for the construction of a 
model of sanidine. L, S. T.

Purification and determination of the degree 
of purity of liquids. W. Swientoslawski (Trav. 
Congr. Jubil. Mendeleev, 1937, 2, 283—297).— 
Ebulliometric methods are described (cf. A., 1936, 
1482). C. R. H.

Principle of the Cartesian diver applied to 
gasometric technique. K . L inderstom -L ang  
(Nature, 1937, 140, 108).—A method for measuring 
small amounts of gas liberated during chemical 
reactions is described. L. S. T.

Pressure regulator for vacuum distillation.
R. L. Emerson and R. B. W oodward  (Ind. Eng. 
Chem. [Anal.], 1937, 9, 347—348). E. S. H.

Laboratory purification of gases by fractional 
distillation. H. S. B ooth  and A. R. B ozarth  (Ind. 
Eng. Chem., 1937, 29, 470— 475).—A method and 
automatic apparatus for purifying gases, e.g., chloro- 
fluorides, by low-temp. fractional distillation, together 
with methods of testing the reflux ratio, and the m p. 
and v.p. of the product, are given. D. K . M.

Influence of expansion of vapours on the 
efficiency of distillation. W . Sw ientoslaw sk i 
and E. R amotowski (Rocz. Chem., 1937, 17, 201— 
208).—The liquid is distilled in an apparatus consist
ing of four condensers, into which the vapour enters 
successively through valves, at the same time under
going adiabatic expansion, so that a temp, gradient 
is formed. The apparatus gives more efficient recti
fication than do other types. R. T.

Design and analysis of fractionating columns 
for complex mixtures.—See B., 1937, 737.

Jean Beguin and his “ Tyrocinium Chym- 
icum.” T. S. P atterson  (Ann. Sci., 1937, 2, 243— 
298).—Historical.

Geochemistry.
Thermal springs in Central America. E. C.

D eg er  (Chem. Erde, 1937, 11, 249—255).--The
H ,0  of medicinal hot springs in the volcanic district 
around Quezaltenango, Guatemala, contains free 
H2S04, A12(S04)3, Na,S04, colloidal H2Si03, etc.

L. J. S.
Influence of bog-water on the water of the 

Upper Vltava River. J. K o ran  (Chem. Listy,
1937, 31 , 253— 257).—The peat bogs at the sources 
of the Vltava do not contribute significantly to the
contamination of the river H,0. R. T.

Salt efflorescences and ground waters of the 
Hungarian Great Plain. S. A. Ar a n y  and J. 
B abarczy  (Mezog. Kutat., 1937, 10, 89—96).—

Deterioration due to alkali and Mg is uniform through
out the region, the efflorescences consisting mainly of 
Na salts, Na2Si03 being uniformly present in con
siderable amounts. The ground waters are all 
alkaline, the anions corresponding -with those present 
in the efflorescences in the various districts.

E. C. S.
Composition of well-water of the Hungarian 

Great Plain. S. A. A r a n y  (Mezog. Kutat., 1937,
10, 107— 118).—The H20  from both drilled (deep) 
and dug (shallow) wells was alkaline in the northern 
region. E. C. S.

Sediments dredged by the “ President Theo
dore Tissier. ’ ' (Continental shelf of the English
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Channel and the North Sea.) L. B erthois 
and J. F urnestin  (Compt. rend., 1937, 204, 1876— 
1878).—The sand deposits of various parts of the 
Continental shelf have been examined and classified 
according to size of grains. The results indicate that 
the mineral deposits off the coast of Holland may 
have their origin in the rocks of the English and 
French coasts. Currents play an important role in 
the building up of sand deposits and may considerably 
modify the mineral composition. W. R. A.

Geochemistry and the periodic system of the 
chemical elements. V. M. Goldschm idt  (Trav. 
Congr. Jubil. Mendeleev, 1937, 2, 387—396).—The 
geochemical properties of Ga, Sc, and Ge are dis
cussed in relation to their positions in the periodic 
table, and the probable properties of elements having 
at. no. >92  are deduced. C. R. H.

Outgrowths on zircon in the Middle Jurassic 
of Yorkshire. F. Smithson  (Geol. Mag., 1937, 
74, 2S1—283; cf. this vol., 102). L. S. T.

Rocks of the Kedong Scarp, Kenya Rift Valley.
S. J. Shand  (Geol. Mag., 1937, 74, 262—271).— 
Chemical analyses of a trachyrhyolite and an olivine- 
basalt- are recorded. L. S. T.

Geology and ore deposits of the Bayard area, 
Central Mining District, New Mexico. S. G.
L ask y  (U.S. Geol. Survey, 1936, Bull. 870, 144 pp.). 
-—The general character and distribution of the rocks, 
rock alteration, and ore deposits, their mineralogy 
and paragenisis, are described. L. S. T.

Geology of the Coastal Plain of S. Carolina.
C. W. Cooke (U.S. Geol. Survey, 1936, Bull. 867, 
196 pp.).—Mainly stratigraphical. Mineral resources 
are briefly discussed. Chemical analyses of the 
ground H20  of the various counties are recorded.

L. S. T.
Geology of the Monument Valley-Navajo 

Mountain region, San Juan County, Utah.
A. A. B ak e r  (U.S. Geol. Survey, 1936, Bull. 865, 
106 pp.).—Mineral resources are discussed. Chemical 
and physical properties of oil from the San Juan 
oilfield are recorded. L. S. T.

Geology of the Tonsina district, Alaska.
F. H. M offit (U.S. Geol. Survey, 1936, Bull. 866, 38 
pp.). " L. S. T.

Braunite from Mason Co., Texas. D. F.
H ew itt  and W. T. Schaller (Amer. Min., 1937, 22, 
785— 789).—Braunite (I) (chemical analysis and 
goniometric measurements given) forms the principal 
Mn mineral of the Spiller mine. The common oxides 
of Mn are absent. Isomorphous relationships between 
Mn20 3 and Fe20 3 in (I) are discussed. L. S. T.

Chalcomenite from Bolivia. C. Palache (Amer. 
Min., 1937, 22, 790—795).—Chalcomenite from a 
now locality, Hiaco mine, Pacaake, is orthorhombic 
with a : b :c  =  0-7325 : 1 : 0-8077, a0 6-65, b0 9-10, 
c„ 7-36 A., a0 : b0 : c0 =  0-731 : 1 : 0-809; space-group 
P2j2X2V and Cu4Se40 12,8H20  per unit cell; d 3-35, 
hardness 2 +  ; nx  1 -7 1 2 ,1 7 3 2 , nz 1-732, all ¿0-002. 
Crystals are clear blue, transparent, and pleochroic.

/ L. S. T.

Helvite from the Butte district, Montana. D. F.
H ew ett (Amer. Min., 1937, 22, 803—804).—The 
occurrence of helvite, 3MnBeSi04,MnS, as sparse 
yellow grains in a specimen consisting mainly of 
rhodonite and rhodochrosite is described. L. S. T.

Cristobalite at Crater Lake, Oregon. C. E.
D utton (Amer. Min., 1937, 22, 804—806).

L. S. T.
Relation between chemical composition and 

physical properties in the garnet group. M. 
F leischer (Amer. Min., 1937, 22, 751—759).—The 
direct relationship between chemical composition and 
physical properties observed by Ford (A., 1915,
ii, 570) has been confirmed by an examination of the 
analyses of garnets published since 1915. Calc, and 
observed vals. of n, and chemical compositions in % 
of pyrope, grossularite, spessartite, almandite, 
uvarovite, and andradite, of 57 garnets from numerous 
localities are recorded. Calc, and observed (Y-ray) 
vals. of a0 for 19 garnets are given. L. S. T.

Crystal structures of alunite and the jarosites.
S. B. H endricks (Amer. Min., 1937, 22, 773—784).— 
Y-Ray diffraction data give the following vals. of 
a and c for alunite (I), jarosite (II), argento-, natro-, 
ammonio-, and plumbo-jarosito, and the synthetic 
compound 3Fe20 3,4S03,9H „0: 6-96, 17-35; 7-20, 
17-00; 7-22, 16-40; 7-18, 16-30; 7-20, 17-00; 7-20, 
33-60; 7-16 and 16-90. Vals. for d^i0. aro 2-80,
3-24, 3-80, 3-29, 3-09, and 3-71, respectively. Crystals 
of (I) and (II) are pyroelectric, and for (I) this requires 
the space-group to bo C\c — RZm, and the univalent 
jarosites probably have the same structure. The 
crystal structure of the (I)-(II) group of minerals, 
including karphosiderite, borgstromito, and hamlinite, 
is illustrated and discussed, and an explanation of 
the various types of isomorphous replacements shown 
by the group is advanced. These structures are 
characterised by linking between OH groups and an 
O of an S04. L. S. T.

Mixed crystals M g2Si20 G-LiAlSi20 6 and 
M g2S i04-LiAlSi04. E. D ittler  and A. H ofm ann  
(Chem. Erde, 1937, 11, 256— 277).—In the system 
Mg2Si20 6-LiAlSi20 6 (Roozeboom’s type V) MgSi03, 
as clinoenstatite (m.p. 1557°), can take up 20 mol.-% 
of LiAlSi20 G in solid solution, and LiAlSi20 6, as 
optically uniaxial a-spodumene (m.p. 1380°), can take 
up 10 mol.-% MgSiOg; in the gap there is an eutectic 
at 1250°. In the system Mg2Si04-LiAlSi04 (Rooze
boom’s type IV), Mg2Si04,*as forsterite (m.p. 1890°), 
takes up 30 mol.-% of LiAlSi04, and LiAlSi04, as 
hexagonal a-eucryptita (m.p. 1388°), takes up 10 
mol.-% Mg2Si04; in the gap there is a break down to 
Li-spinel and mixed crystals of clinoenstatite with 
a-spodumene, and a eutectic at 1270°. Here there is 
a replacement of Mg2 by LiAl in the crystal structure.

L. J. S.
Formation of dolomite and dolomitisation.

G. L inck  (Chem. Erde, 1937, 11, 278— 286).— A
criticism (cf. Reuling, Abh. Senckenb. Naturf. Ges., 
1934, 428, 1— 44). L . J. S.

Montmorillonite from Dolmar, Meiningen.
H. J ung  (Chem. Erde, 1937, 11, 287—293; cf. 
this vol., 206).—Analysis of the more abundant
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pale yellow material associated with the pink shows 
this to be also montmorillonite. L. J. S.

Occurrence of montmorillonite in some de
composition products of basalt in the Vogelsberg.
W. N oll (Chem. Erde, 1937, 11, 294—306).— 
Clayey material (“  bole ” ) found in fissures and pockets 
in weathered basalt at several localities was found in 
most cases to show the X-ray pattern of mont
morillonite (I), n is also near to that of (I) from 
Montmorillon (1-541 on material dried at 110°). A 
white bole from Langsdorf gave SiO„ 50-72, A120 3
15-97, Fe20 3 2-14, MgO 5-73, CaO 1-99, H20 +  7-84, 
H20 — 15-92, =  100-31, and a dehydration curve 
similar to that of montmorillonite; the excess of 
Si02 (over A120 3; Si02 — 1: 2)  is no doubt due .to 
admixed quartz. The spacing ranges from
19-18 A. for moist material, 14-46 air-dried, to 11-77 
dried at 110°. The formation of (I) is favoured with 
a Mg-rich rock and alkaline solutions ; under other 
conditions kaolin is formed (A., 1936, 449).

L. J. S.
Alteration of biotite. M. Mehm el  (Chem. 

Erde, 1937, 11, 307—332).—50% aq. H2S04 passed 
over small flakes of biotite for many hr. extracted all 
the bases and some Si02, leaving white flakes of 
amorphous Si02 (n 1-420). More dil. acid acts in 
the same direction but much more slowly. Alkali 
produces a red Fe coating on the flakes. When 
heated at 450—700° the biotite changes to yellow, 
n from 1-650 to 1-823, and 2E from 0° to 82°. It is 
suggested that bleached biotite (bauerite) in sedimen
tary rocks has been confused with muscovite and 
clay minerals. L. J. S.

New types of pleochroic haloes. G. H . H e n d e r 
son (Nature, 1937, 140, 19] ; cf. this vol., 275).— 
Examination of numerous biotite specimens from all 
parts of the world shows the existence of six types of 
pleochroic haloes. Four of these types, three of which 
are new, appear to arise frcm parents of such short 
periods that all activity has ceased. Ring radii 
and associated a-particles are given. All six types 
can be accounted-for by known radioactive elements, 
and the radii appear to be const, in haloes contained 
in minerals of all geological ages. L. S. T.

Roweite, a new mineral from Franklin, New 
Jersey. H. B e k m a n  and F. A. G o n y e r  (Amer. 
Min., 1937, 22, 301— 303).—Roweite, d 2-92±0-02, 
hardness approx. 5, has (X-ray) a0 8-27 ±0-01, bn
9-01±0-01, c0 6-62 ±0-02 A ,; MnO 28-30, MgO 1-66, 
ZnO 3-13, CaO 25-40, B20 3 32-40, H20  8-51, insol.
0-84, total 100-24%, corresponding with 
4[H2(Mn,Mg,Zn)Ca(B03)2], with Mn : Mg : Zri =
10 : 1 : 1, mol. wt. of unit cell 873. L? S. T.

Fluorescent sodalite. L. L. Smith  (Amer. 
Min., 1937, 22, 304—306).—The sodalite which occurs 
in the. nepheline syenite from Beemerville, New 
Jersey, fluoresces a brilliant red-orange colour in 
ultra-violet light, by means of which it can be dis
tinguished from the nepheline. A similar behaviour 
is shown by the sodalite which occurs in the nepheline 
syenite from Red Hill, New Hampshire. L. S. T.

Paragenesis of the minerals from Blueberry 
Mountain, Woburn, Massachusetts. W. E.

R ichmond , jun. (Amer. Min., 1937, 22, 290—300).— 
These minerals are explained in terms of a magmatic 
sequence, granodiorite, granite, aplite, and pegmatite, 
followed by two periods of hydrothermal activity 
during which many minerals, including allanite, 
orangite, and babingtonite, were deposited in the 
pegmatites and intersecting veins and in the surround
ing rocks. L. S. T.

Minerals and associated rocks at Copper Mine 
Hill, Rhode Island. A. Q u in n  and J. A. Y o u n g , 
jun. (Amer. Min., 1937, 22, 279—289). L. S. T.

Thenardite crystals from Rhodes Marsh, 
Nevada. P. S. H eins (Amer. Min., 1937, 22, 
307—308). L. S. T.

Occurrence of stilbite in the Border Con
glomerate, near Culpepper, Virginia. R. 0.
B loomer (Amer. Min., 1937, 22, 309—310).

L. S. T.
Granite pegmatites of Southern Norway.

H. B jo r ly k k e  (Amer. Min., 1937, 22, 241—255).— 
Minerals found in Norwegian granite pegmatites are 
tabulated, and X-ray analyses of Norwegian colum- 
bites and tantalitos are given. The origin of the 
pegmatites carrying rare minerals is discussed. The 
amounts of the characteristic elements, Ti, Nb, Ta, 
W, and Be, vary widely in the different pegmatites, 
and no relationship between the main composition 
of the pegmatite and the amount of rare minerals 
is apparent. The accessory elements of the granite 
pegmatites are divided into the four groups, (i) the 
rare-earth elements (Y, La, and lanthanides), Th, and 
U, (ii) Zr and Hf, (iii) Ti, Nb, Ta, and W, and (iv) Be. 
The absence of minerals containing Li and Sn is 
characteristic of these pegmatites. The sequence of 
crystallisation in the two genetic groups viz., (a) 
magmatic, and (b) hydrothermal pneumatolytic 
pegmatites, into which the granite pegmatites may 
be divided, is discussed in detail. L. S. T.

(A) Geology of part of the Upper Luangwa 
Valley, N.-E. Rhodesia. (B) Pre-Karroo land
scape of the Lake Nyasa region, and a comparison 
of the Karroo structural directions with those 
of the Rift Valley. F. D ix e y  (Quart. J. Geol. Soc., 
1937,93, 52—76,77—93). L. S. T.

Carboniferous limestone of the Mitcheldean 
area, Gloucestershire. T. F. Sib ly  and S. H. 
R eynolds (Quart. J. Gcol. Soc., 1937, 93, 23—51).— 
The geological succession is described and illustrated.

L .S .T .
Kalgoorlie geology re-interpreted. J. K.

Gustafson and F, S. M iller  (Econ. Geol.,: 1937, 
32, 285— 317). L. S. T.

Geology of the Little Long Lac [Gold] Mine 
[near Lake Superior]. E. L. B ruoe  and W. 
Samuel (Econ. Gcol., 1937, 32, 318—334).;—The ore 
deposits are lodes made up of narrow veins of quartz 
(I). Metallic minerals, mainly sulphides, are present, 
but are not abundant in the veins; Arsenopyrite 
and pyrite form approx. 1-5% of the ore. Au occurs 
somewhat abundantly and uniformly distributed 
throughout (I), so that 20% of (I) is sufficient to form
ore. The wall rocks are scarcely altered and contain
little Au. L. S. T.
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Origin of the bedding replacement deposits 
of fluorspar in tbe Illinois field. Li W. C u r r ie r  
(Econ. Geol., 1937, 32, 364— 386).—The banded 
fluorspar deposits of the Cave In Rock district are 
attributed to replacement of limestone and the 
preservation of bedding and cross-bedding of the 
rock. Reaction between HF and CaC03 was stoicheio- 
metric, but the consequent reduction in vol. was made 
good by continued deposition of CaF, from other 
places. Bastin’s view (Illinois State Ceol. Survey, 
1931, Bull. 58) that banding is due to periodic pptu. 
is not supported. L. S. T.

Mineralisation and metamorphism at the 
Eustis mine, Quebec. J. S. Stevenson  (Econ. 
Geol., 1937, 32, 335— 363).—The pyrite-chalcopyrite 
deposit of this mine is described, and the association 
with sodic rocks and the localisation of pyrrhotite 
and cubanite in the ore is pointed out. The country 
rocks comprise schistose sodic porphyry, muscovite 
schist resulting from its metamorphism, and a 
massive carbonate rock that is largely a hydrothermal 
alteration product of the schist. Chemical analyses 
[A. W illm an ] of these related rocks are given and 
discussed. The ore bodies were formed probably 
from hydrothermal solutions, source unknown, and 
not from aquo-igneous melts. L. S. T.

X-Ray analysis of the structure of fibrous 
tourmaline. S. R. Sw am y  and K. Y. S. I yen gar  
(Proc. Indian Acad. Sci., 1937, 5, A, 419— 422).— 
Specimens of tourmaline, maiginally fibrous, have 
been examined. The fibrous portion in which the 
crystallites are arranged with [c] as fibre axis have 
the same cell dimensions as the core, which is a single 
crystal, or a mosaic of similarly oriented crystallites.

, F .J .L .
Genesis of the Permian salt deposits. V. I.

N ikolaev , N. I. B ujalov , and I. N. L epeschkov 
(Bull. Acad. Sci. U.R.S.S., 1937, 399—412).—The salt 
deposits of Solikamsk and of Western Kazakstan 
originate from the drying up of the Permian Sea, 
which shrank in a S.W. direction. The Solikamsk 
deposits originate from a time when the brine had a 
concn. <  the eutectic, and thus too low for crystallis
ation of K  and Mg sulphates, which took place later, 
in W. Kazakstan, when the more conc. brine had 
flowed to the last remnants of the Permian Sea, now 
represented by Lake Inder. R. T.

Kainite and polyhalite in the salt deposits of 
the Soviet Union. N. S. K u r n a k o v , G. B. B o r k ij , 
and I. N. L epeschkov (Compt. rend. Acad. Sci. 
U.R.S.S., 1937, 15, 331—336).—-The physical proper
ties of kainite, found in the Osinki region, and of 
polyhalite, found in the Aschtscha-Bulak region, are 
described. A. J. M.

Potash deposits on the right bank of the Volga 
and in Calmuck- V. I. N ik o lae v , 0. K. J a n a t - 
je v a , and V. D. P oljakov (Compt. rend. Acad. 
Sci. U.R.S.S., 1937, 15, 337—340).—The composition 
of the deposits is given. A. J. M.

Crystalline form of acmite. G. CesA.ro and 
J. M elon (Bull. Acad. roy. Belg., 1937, [v], 23, 
439— 455).—An examination and discussion of 
available data. N. M. B.

Chemical composition of three varieties of 
Hsin Shih or arsenic stones. H. Y. F a n g , C. L. 
L iu , and P. P. T. Sah  (Sci. Rep. Nat. Tsing Hua 
Univ., 1937, 4, A, 49—51).—Red, white, and black 
varieties of this stone contained H.,0 0-01, 0-21, and
0-07, As 76-34, 74-4; and 74-66, S 0-01, 0-11, and 0-05,
and unsublimable residue 0-07, 3-6, and 1-28 (Si02 0,
2-6, and 0-86%), respectively. R. S. C.

“ Bidalotite,” a new orthorhombic pyroxene 
derived from cordierite. B. R. R ao and L. R.
R ao (Proc. Indian Acad. Sci., 1937, 5, B, 290—296).— 
This occurs in a biotite-cordierite-hypersthene- 
granulite near Bidaloti in Mysore. It differs from the 
associated hypersthene in containing A120 3 4-90—
10.-55%, in its striking pleochroism, a pale yellow to 
colourless, [3 and y  lilac or purple, and a 1-656, |3
1-667, y  1-672. L. J. S.

Mineralogical nature of the clays of El Golea 
(Sahara). J. de  L apparent  (Compt. rend., 1937, 
204, 1776— 1778).—The clays are of the attapulgite 
type, but contain more K ; they are analogous to 
bravaisite. A. J. E. W.

Attapulgus clay. P. F. K err  (Amer. Min., 1937, 
22, 534—550).—X-Ray diffraction studies, deter
minations of n, and chemical analyses point to the 
identity ‘ of the clay mineral constituent in the fuller’s 
earth from Attapulgus with montmorillonite (I). 
Recent data concerning a new mineral species “  atta
pulgite ”  are not verified. The clay probably re
presents an accumulation of (I) as a weathering 
product from the decomp, of certain cryst. rocks of 
the highlands. Field relations of the clay, its struc
ture and texture, as well as settling experiments, 
indicate that the fuller’s earth beds were accumulated 
under shallow HzO.

Identification of certain gem-stone materials 
by their emission spectra. D. H. H o w ell  
(Amer. Min., 1937, 22, 796-^-802).-—The technique 
described requires approx. 0-1 mg. of material, and a 
test with specimens of garnet, spinel, jadeite, nephrite, 
epidote, sillimanite, tourmaline, and andalusite gave 
a satisfactory differentiation of the various species. 
The method is applicable generally in distinguishing 
between species which have similar optical and 
physical properties, but different chemical composition.

L. S. T,
Investigation of precious stones. J. B olman 

(Chem. Weekblad, 1937, 34, 496—501).—The physical 
properties of natural and artificial gems and the 
methods of measuring these properties are described.

D. R. D.
Mineralogic study of silicosis. R. C. E mmons 

and R. W ilcox  (Amer. Min., 1937, 22, 256—267).— 
The amounts of Si02 extracted from various minerals 
such as sericite, biotite, asbestos, quartz, talc, etc. of 
particle size 1 to 10 ¡a by human or ox serum at 
37-5°± 0-5° over a period of 2 months have been 
determined. A theory o f the cause of silicosis, based 
on the presence of colloidal Si02 in the lung, and the 
possible beneficial effects of protecting dusts by 
flocculation of the dispersed Si02 in the lung, are 
discussed. L. S. T.


