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Interferometer wave-lengths in the secondary 
spectrum of hydrogen. R. G. L a c o u n t  and R. E. 
H o d g d o n  (PhysicalRev., 1937, [ii], 52, 98— 99).—  
Measurements accurate to ¿0-0003 A. for 34 lines 
in the range XX 3750— ¿200 are tabulated.

N. M. B.
Bands of HD and D 2 ending on the 2;>12 

state. G. H. D ie k e  and' (Miss) M. N. L e w is  
(Physical Rev., 1937, [ii], 52, 100— 125).—Full data 
for the extensive systems originating from SdtZ 
arid 3(2-II and for some weaker and less complete 
systems are tabulated. The H, consts. of all the 
states concerned are recalc, and the consts. and 
properties of the states are examined from a com­
parison of the three isotopic mols. N. M. B.

New intensity dissym m etry of the Stark effect 
components of hydrogen. N. R y d e  (Naturwiss., 
1937, 25, 494).—With an electric field o f 150—500 kv. 
per cm. a considerable dissymmetry of intensity of 
H/3, which is not affected by the conditions of 
excitation, was observed. A. J. M.

Intensity measurements in the spectrum of 
helium . H. C. B u r g e r , J. B . v a n  M il a a n , arid 
L . S. O r n s t e in  (Physica, 1937, 4, 730— 732).— 
Intensity measurements for XX 4472, 17003, 3965, and 
15088 a . are recorded, H. J. E.

Phases of splitting and field strength relation­
ships for the com bined Zeeman and Stark 
effects of helium lines. W. St e u b in o  and F. 
Sto l pb  (Ann. Physik, 1937, [v], 30, 1—3 3 ; cf. A.,
1935, 1437).—Three phases of splitting have been 
observed in the combined Zeeman and Stark effects 
of He. These are determined by the ratio of the 
electric and magnetic fields and are separated by 
two crit. vals. at which sharp splitting different 
from either the pure Stark or Zeeman effect was 
observed. Intermediate states show broadened and 
diffuse components., O. D. S.

Anode drop in the rare gases helium, neon, 
and argon. M. J. D r u y v e s t e y n  (Physica, 1937,
4, 669— G82). H. J. E.

[1, 2] band and predissociation of the c3n  
level of the second positive group of N 2. P. 
T r a u t t e u r  (N uovo Cim., 1937, 14, 222—227).— 
The higher terms of the [1, 2] band of the second 
positive group of N2 have been observed. In the 
low-pressure arc the rotational levels up to J — 71 
are excited. The existence of predissociation is 
confirmed. 0. J. W.

Nuclear m om ents of aluminium. D. A. J a c k ­
so n  and H. K u h n  (Nature, 1937, 140, 110).—

Measurements of the intensity of the components in 
the hyperfine structure of certain absorption and 
emission lines give à val. of 9/2 for the nuclear spin of 
Al, which disagrees with the val. of 1/2 suggested by 
Ritschl (A., 1933, 199). The magnetic moment, 
calc, from Goudsmit’s formula, is 3-6 to 4-1 nuclear 
magnetons. L. S. T.

Continuous absorption spectrum of chlorine 
in the region 4 0 0 0 —5 0 0 0  a . R. G. A tc k in  and 
N. S. B a y l is s  (Trans. Faraday Soc., 1937, 33, 1333— 
1338).—The absorption coeffs. of Cl2 over the region 
4000—5400 a . have been measured at 18—709°. 
The continuous spectrum contains two components. 
The stronger (A ) has smax, =±= 66 at 3300 a . and is 
due to the transition 1II11 <- 1S3* leading to dissociation 
into normal atoms, whilst the other (B ) has sjnaI. 
approx. 1 at about 4250 a . and iâ a composite of 
transitions 3n 1„ 1S!,+ and 3n ou ■<- 1S!,+ (coiTesponding •
with the visible bands) and producing dissociation 
into Cl (2P lt) +  Cl (2A .)  and Cl (2PU) +  Cl (2P,)> 
respectively. J. W. S.

Depolarisation factor of the light diffused by 
argon. A. R o u s s e t . The dopolarisation factor of 
A illuminated by plane polarised light is 3 X lOt4.

R. S. B.
Negative term s and broad lines in the neutral 

calcium spectrum . H. E. W h it e  (Physical Rev.,
1936, [ii], 4 9 , 204—205).—No broad lines due to the
combination o f negative with lower terms could be 
detected. L. S. T.

Deep term s in the spectra of Sc v m  and Sc ix . 
P . G. K r u g e r  and L. W. P h il l ip s  (Physical Rev.,
1937, [ii], 5 2 , 97—98).—Spectrograms previously
discussed (cf. this vol., 436) show 23 lines identified 
as radiations connecting higher terms with tho 
ground states of Sc vm  and Sc rx. N„ M. B.

Variations of intensity in titanium and vanad­
ium  lines, caused by the introduction of sodium  
and potassium salts into the arc. S. A. B o r o v ik  
and T. T. B o r o v ik -R o m a n o v a  (Compt. rend. Acad. 
Sci. U.R.S.S., 1937, 1 5 , 543—546).—The intensities 
of four lines of at. Ti are increased by the presence 
of foreign substances in the C arc in the order : 
Pb30 4- <  K2C03 <  Si02 <  N ad <  KC1 ; in the case ■ 
of four lines of ionised .Ti the order is NaCl, Si02 >  
Pb30 4 >  K2C03. KC1 has a depressant action. The 
intensities of three lines, of at, V are considerably 
raised by KC1 and NaCl, whereas those of five lines 
of ionised V are unaffected by NaCl, and reduced by 
KC1. R . C. M.

Hyperfine structure of the X 4336-89, sj>33D 2-  
Sp3n 1 line in the first spark spectrum  of arsenic
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and its nuclear spin. S. K. M u k e b j i  (Indian J. 
Physics, 1937, 11, 213—217).—The X 4336-89 line 
in the first spark spectrum of As is a regular quartet 
degraded towards the ultra-violet ; the nuclear spin 
of As is 3/2. F. J. L.

Effect of magnetic field on the absorption of 
selenium. S. R o u ppeiit  (Compt. rend., 1937, 2 0 4 ,  
1723— 1725).—The absorption spectrum of Se vapour 
at 615— 630° shows an increase under a magnetic 
field of 24,400 gauss. R. S. B.

Pressure shift of spectral lines. H. K u h n  
(Physical Rev., 1937, [ii], 52, 133; cf. this vol., 
272).—A test of the statistical theory by comparison 
of observed and calc, data for 30 lines in the visible 
region of -Kr shows good agreement. N. M. B.

Band spectra and energy of dissociation of 
the rubidium  molecule. N. T. Z± and T. S.
T s ia n g  (Physical Rev., 1937, [ii], 5 2 , 91— 96; cf. 
Kusch, A., 1936, 397).—Data and analyses for 118 
bands of the violet and 160 bands of the blue system 
of Rb2 in absorption. The upper vibrational frequen­
cies are 40-42 and 36-46 cm.-1, respectively. The 
lower level, common to both systems, is the 
ground state, and its vibrational frequency 57-45 cm,4  
The energy of dissociation of the ground state is
0-49 ¿0-02 volt. A green edge of the blue system at 
5032 a . has been observed. N. M. B.

Hyperfine structure of the resonance lines of 
rubidium . A. V. H o l l e n b e r g  (Physical Rev., 
1937, [ii], 52, 139).—The resonance lines X 7800 and 
X 7947 were photographed with two experimental 
arrangements. Hyperfine structure patterns are 
given, components are ascribed to 85Rb and 87Rb 
present in the ratio 3 :1 ,  and consts. aro calc.

N. M. B.
Gradient of the high-pressure discharge in 

various metal vapours. W. E l e n b a a s  (Physica, 
1937, 4 ,  747—751).—Data for discharges in Cd and 
Zn are recorded. H. J. E .

Extreme ultra-violet spectrum  of antimony. 
L. B lo ch  and E. B l o c h  (J. Phys. Radium, 1937, 
[vii], 8, 217—228).—The spectrum of Sb, excited by 
an electrodeless discharge, is recorded between 200 
and 2400 a . and agrees with recorded data. Many 
new lines are given. By comparing plates for 
different excitations separation of the spectrum into 
Sb i, Sb n, Sb in, Sb iv, and Sb v  is made. Assign­
ments agree with those previously given; new lines 
are assigned. The presence of lines of Sb vi is 
postulated. An analysis of the Sb vi spectrum 
enables the Te vir spectrum (this vol., 335) to be 
analysed and a comparison of isoelectronic spectra 
is made. W. R. A.

Zeeman effects in the spectrum  of Sa II. W.
A l b e r t s o n  ■ and A . S. K in g  (Physical Rev., 1936, 
[ii], 4 9 , 209).—Measurements of the n components 
of 300 lines of Sa n  in a field of 31,100 gauss show that 
the low levels of Sa n  have good LS coupling, whilst 
the high levels are markedly perturbed. L. S. T.

Spectra of Sa II and Gd i. W . A l b e r t s o n  
(Physical Rev., 1936, [ii], 49, 208; cf. this vol., 103).

L. S. T.

A rc and spark spectra of lutecium. W. F.
M eg g er s  and B. F. Sc r ib n e r  (J. Res. Nat. Bur. 
Stand., 1937, 1 9 , 31— 39).—Data obtained between 
X2000 and 11,000 a . are recorded and discussed.

C. R. H.
Fine structure of the luminous flashes pro­

duced by the discharge of a condenser through 
a tube of gas. M. L apo r te  and P. Co r d a  (J. 
Phys. Radium, 1937, [vii], 8, 233—234; cf. A.,
1936, 538).—Results for pure inert gases and then- 
binary mixtures and for Hg-A mixtures are given and 
discussed. W. R. A.

Test of the interval rule in the 2# 3,2 state of 
B i i .  E. U. M in t z  and L. P. G r a n a t h  (Physical 
Rev., 1936, [ii], 4 9 , 196).—Measurements of the 
intervals between the six hyperfine structure com­
ponents of the line 4722-5 a . in the arc spectrum 
o f Bi reveal a deviation from the Landd interval rule 
in the 2D3/2 state. L. S. T.

Lowering of spark potential of the inert gases 
by irradiation. R. S c h a d e  (Naturwiss., 1937, 2 5 ,  
568— 569; cf. this vol., 55).—The previous explan­
ation of this phenomenon is untenable. Processes 
which were previously described as space-charge 
effects are now supposed to be of a cumulative kind 
depending on the c.d. A. J. M.

Stratified Geissler discharge in various gases 
at atmospheric pressure. J. J a f f r a y  (Compt. 
rend., 1937, 2 0 5 , 32—33).—The effect has been 
observed with CO, impure CH4, and air containing a 
trace o f turpentine. The discharge is preceded by 
a feeble disruptive spark. On reducing the pressure, 
the positive column shortens, the dark space lengthens, 
and the luminous mantle gradually extends to the 
cathode. C. R. H.

Low-pressure arc characteristics. J . D . Co b in e  
(Physical Rev., 1936, [ii], 4 9 , 479).—For air, N2, 0 2, 
and C 0 2 the re-ignition potential of the short a.c. arc 
between pure graphite electrodes is a linear function of 
the gas pressure. Factors affecting re-ignition and a 
possible mechanism are discussed. L. S. T.

Mechanism of the discharge in a Siemens 
ozone tube. A. K l e m e n c , H . H in t e n b e r g e r , and 
H . H ö f er  (Z. Elektrochem., 1937, 4 3 , 708—712; cf. 
this vol., 273).—Examination with a cathode-ray 
oscillograph indicates that the current through the 
ozoniser comprises strong pulses of short duration 
occurring every half cycle of the applied a.c. potential. 
No high-frequency oscillations could be detected.

J. W. S.
Transition from  ordinary glow  discharge to 

m ulti-spark discharge with increasing thickness 
of the electrolytic oxide layer on aluminium.
A. G ü n t h e r -S c h u l ze  and W. Bär (Z. Physik, 1937, 
1 0 6 , 662—66S).—-Multi-spark discharge from oxide- 
coated A1 cannot be obtained with borate-formed 
layers. Forming in 5% H2C20 4 gives thicker porous 
layers from which multi-spark discharge occurs. 
Current-voltage curves, from test-plate measurements, 
show that multi-spark discharge begins with layers 
2 ¡a thick and is complete at 10 jx thick. The field 
strength in the oxide layer decreases with increasing
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thickness. Ta20 5 layers show no sign of multi-spark 
discharge. L. G. G.

Theory of radiation of a gaseous discharge.
V. F a b r ik a n t  (Compt. rend. Acad. Sei. U.R.S.S., 
1937, 15, 451— 455).—A method for calculating the 
total intensity of radiation in a discharge such that 
secondary processes can be neglected, where electron 
concn. and temp, are known, is developed. The 
theory agrees with the results of Druyvesteyn and 
Warmoltz (A., 1934, 124) for a Na discharge.

0 . D. S.
Spectral classification of the stars of types A

to Ii. W. W. M o r g a n  (Astrophys. J., 1937, 85, 
380—397). L. S. T.

Nuclear K  electron capture. L. W. A l v a r e z  
(Physical Rev., 1937, [ii], 52, 134— 135).—An attempt 
to test the consequence of the Fermi theory of ß-decay 
that positron-active nuclei may capture at. electrons 
instead of emitting positrons was made by detecting 
the X-rays which would result from the refilling of 
the K  shell using a Ra-V source and counter method 
and correction for y-radiation and absorption. The 
ratio of probabilities o f K  electron capture and 
positron emission is 1-0 ¿0-4 , and is of the order of 
magnitude predicted by theory. N. Ml B.

Intensity variation of L series X-ray lines 
with tube voltage. G. H . B a n c r o f t  (Physical 
Rev., 1937, [ii], 52, 6— 11).—Investigation with a Cu 
target showed a marked increase in the slope of the 
intensity-applied voltage curve immediately after the 
excitation of the K  state. Intensity plotted against 
the square of the voltage difference between the K  
excitation and applied voltages gives an approx. 
straight line in agreement with theory. N. M. B .

L  emission and absorption spectra of rhenium 
and its characteristic levels. (Ml l e .) Y. Ca u - 
ch ois  (J. Phys. Radium, 1937, [vii], 8, 267—272; cf. 
A., 1936, 1169; this vol., 159).—L emission and L 
absorption spectra of Re have been investigated and 
the energies of electronic levels determined.

W. R. A.
L em ission and absorption spectra of radium. 

Characteristic levels. H . H ultjbei (J. Phys. 
Radium, 1937, [vii], 8, 260—266; cf. A., 1936, 1169, 
1311, 1438).—The L  emission and L absorption 
spectra of Ra have been investigated and the energies 
of different electronic levels determined. W. R. A.

Half-value widths of X -ray interference lines. 
H . M ö l l e r  and A. R o th  (Mitt. Kaiser-Wilh.-Inst. 
Eisenforsch., 1937,19,123— 126).—The determination 
of the half-val. widths of X-ray interference lines by 
examination of photographs by registering photometers 
is discussed. The connexion between electrometer 
reading, blackening of film, and X-ray intensity is 
obtained, thus making it possible to transform photo­
meter curves into X-ray intensity curves. From the 
latter the half-val. width can be determined inde­
pendently of time of irradiation. The results are 
independent of the temp, and period of use of the 
photographic developer within the limits of 17—22°, 
and up to 3 months, respectively. A. J. M.

Double Compton scattering. F. Bopp (Ann. 
Physik, 1937, [v], 30, 35—71; cf. A., 1936, 1439).—

Mathematical. The spectral distribution and total 
intensity of double Compton scattering are calc, for 
two cases in which the incident and scattered ray are 
symmetrical with respect to the scattering plate. 
Ünexpectedly high vais, of intensity are obtained for 
Pb and Al, even for small thicknesses of the scattering 
medium. The theory is applied to the results of 
Gentner (A., 1936, 918). 0 . D. S.

Origin of satellite lines in X-ray spectra. L. 
P in c h e r l e  (Nuovo Cim., 1937, 1 4 , 185— 195).—All 
the most intense satellite lines in X-ray spectra are 
due to multiple ionisation. The intensities of satellite 
lines due to double electronic transitions are in general 
too small to be observed, but may become important 
in the spectra of light elements. 0. J. W.

Photo-therm ionic effect in incandescent 
metals. I. R a n z i  and R . R icam o  (Nuovo Cim., 
1937, 1 4 , 114-'-118).—By means of experiments with 
light o f various colours it is shown that the photo- 
thermionic effect obtained with white light on W 
filaments is a purely thermal effect. In the case of 
cathodes consisting of alkaline-earth oxides the effect 
with white light is partly photo-electric. O. J. W.

Fowler's photo-electric theory, assuming 
quantum absorption probability a function of 
electronic energy. A. T. W a t e r m a n  (Physical 
Rev., 1936, [ii], 4 9 , 410).—Theoretical. L. S. T.

Ionisation energy of L i+ and He. H. A. S. 
E r ik sso n  (Nature, 1937, 1 4 0 , 151).—The application 
of certain corrections to the calc. val. for the ionisation 
potential o f Li* gives a val. o f 610,100 cm.-1 (ex­
perimental val. 010,079+25 cm.-1). For He, the 
calc. val. is 198,325 cm.-1 (experimental 198,305i :
15 cm.-1). L. S. T.

Ionisation of neon, krypton, and xenon by 
bom bardm ent with accelerated neutral argon 
atoms. H. W a y l a n d  (Physical Rev., 1937, [ii], 
5 2 , 31—37 ; cf. Beeck, A., 1930,1494).—Investigations 
by an electrometer method and curves obtained gave 
positive evidence of ionisation. Onset potentials for 
ionisation are : Xe bombarded by A, 55 volts ; Kr 
by A, 50 volts ; Ne by A, 130 volts approx.

N. M. B.
Absorption of high-energy electrons. I. J. J.

T u r in  and H. R. Cr a n e  (Physical Rev., 1937, [ii], 
5 2 , 63—67).—The losses in passing through an 
absorber, given by the curvatures of the incident and 
emergent tracks, when the recoil electrons produced 
by 6 m.e.v. y-radiation from F bombarded by protons 
passed through 5-mm. C and 0-5-mm. Pb absorbers 
were in good agreement with the theoretical losses 
due to electron collision alone. Radiative losses 
in the case of low at. no. C are negligible, but in the 
case of Pb are considerable. N. M. B.

Spectrographic study of the conductivity elec­
trons in m agnesium -alum inium  alloys. J . F a r i ­
n e  ait (Compt. rend-, 1937, 2 0 5 , 365— 366; cf. A.,
1936, 1311 ; this vol., 337).—The K  emission spectra 
of Al2Mg3 and Al3Mg2 are similar to those of the pure 
metals excepting in the bands, the width of which 
is >  for the pure metals. The intensity distribution 
within the bands is in accord with the assumption 
that the conductivity electrons are held in common
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and can fall to a K  level on either an AT" or Mg" 
ion. The band widths are slightly >  the vals. calc, 
on the assumption that the valency electrons obey 
Fermi statistics. J. W. S.

M axim um  in secondary electron emission 
from  metals. D. R. B h a w a l k a r  (Proc. Indian 
Acad. Sci., 1937, 6, A, 74— 78).—Theoretical. The 
presence of the max. in secondary electron emission 
curves is explained on the assumption that the rate 
of loss of energy obeys the Thomson-Whiddington 
law, and that secondary electrons are absorbed by the 
target on their way out. C. R. H .

Calculation of the mean ionic energy of gases.
E. B a g q e  (Ann. Physik, 1937, [v], 3 0 , 72—90).—An 
equation for the velocity distribution o f secondary 
electrons from gas atoms, and an approx. formula 
for the differential ionisation of gases, are deduced 
and are in agreement with experiment. Mean ionic 
energies are calc, as follows : for 20 kv. energy, 
H 33-9, N2 28-6, and Ne 42-2 volts. 0. D. S.

Capture of orbital electrons. F . H o y l e  (Nature, 
1937, 140, 235—236).—Theoretical. L. S. T.

Scattering of fast electrons in hydrogen. A. L.
H u g h e s  and S. S. W est  (Physical Rev., 1937, [ii], 
52, 43— 45; cf. A., 1936, 1170).—The classical and 
the wave theories lead to different expressions for 
the probability of scattering of particles by similar 
particles, and hence to a difference in the ratio of the 
no. of inelastically to the no. of elastically scattered 
electrons. Experimental results are in closer agree­
ment with wave-theory predictions. A slight differ­
ence between experimental results for H 2 and H e  
is probably due to diffraction effects in scattering 
by diat. mols. N. M. B .

Production of positron and electron pairs by 
bom bardm ent of m ercury with [3-particles of 
low  energy. F. C. Ch a m p io n  and A. B a r b e r  
(Nature, 1937, 140, 105).—Examination of many 
photographs of the tracks o f  ¡3-particles from Ra-.E 
in a mixture of 6% of HgMe2 and 95% of N2 has 
revealed two definite cases of the production of 
pairs of positrons and electrons by ¡3-particles of 
energy slightly >1 m.v, A comparison with previous 
results (A., 1935, 425; 1936, 401) indicates that the 
probability of pair production by [3-particles of low 
energy increases rapidly with at. no., and is large 
when the energy of the ¡3-particle is of the order
2 me2. L. S. T.

Magnetic spectrum of positrons generated in 
lead by thorium -C" y-rays. G. L . L o c h e r  and 
C. L . H a in e s  (Physical Rev., 1936, [ii], 4 9 , 198).— 
Results obtained with a specially-constructed ¡3-ray 
spectrograph are recorded. L . S. T.

Secondary processes of ionisation in m ercury 
vapour. B . L. S n a v e l y  (Physical Rev., 1937, [ii], 
52, 174— 183).—Ionisation due to the impact of 
electrons of energy <10-4 volts was investigated 
as a function o f electron velocity bombarding current, 
and pressure of Hg vapour. For velocities >7  
volts data correspond with ionisation of metastable 
atoms by electron impact. Crit. potentials at 8-4, 
8-6, and 6-9 volts are identified. Large nos. of

negative ions around 4-9 volts probably indicate 
ionisation due to the simultaneous formation of a 
positive and a negative ion on the collision of a 
23jP0 with a 23P l atom. N. M. B.

Collector theory for ions with Maxwellian 
and drift velocities. A. H . H e a t l e y  (Physical 
Rev., 1937, [ii], 5 2 , 235— 238).—For a gaseous 
discharge in which the ions have a drift velocity 
superimposed on a Maxwellian distribution, the 
removal of the restriction, in the Mott-Smith- 
Langmuir theory, to collectors having a high ratio 
of sheath to collector diameters is examined.

N. M. B.
Magnetic focussing of ion beams. H . A. 

St r a u s  (Physical Rev., 1937, [ii], 5 2 , 128— 130).— 
The effect of the angle of incidence on the position of 
the focus when the ion beam enters the field along 
a line other than the field normal was investigated, 
and results are in satisfactory agreement with theory.

N. M. B.
Em ission of positive ions at low  temperatures. 

M. A. S f o r z in i-P ie r o t t i  (N uovo Cim., 1937, 1 4 ,  
8— 13).—The emission of positive ions from a W 
filament commences at 170°. These are probably 
ions of alkali metals occluded in the W. With Pt 
quite a marked emission occurs at 50°. 0 . J. W.

Range of protons in aluminium and in air.
D. B . P a r k in s o n * R. G. H e r b , J. C. B e l l a m y , and
C. M. H u d so n  (Physical Rev., 1937, [ii], 5 2 , 75— 79). 
—Using a 2 x  10° volt generator the range of protons 
in air, ra, and in Al, rA\, was measured as a function of 
proton energy >2 m.e.v. Results in air agree well 
with the theoretical results of Mano (cf. A., 1935, 275) 
at high energies, but diverge considerably at energies 
<0-7 m.e.v. rajrA] increases from approx. 1000 at 
200 kv. to 1550 at 1200 kv., and thence to the max. 
voltage remains nearly const. N. M. B .

Ionic recom bination in the ionosphere. L. B.
L o e b  (Physical Rev., 1937, [ii], 5 2 , 136; cf. this vol., 
437).—A correction. N. M. B .

M ass-ratio of the lithium isotopes. F. A. 
J e n k in s  and A. M cK e l l a r  (Physical Rev., 1936, [ii], 
4 9 , 205).—New measurements of the red band system 
ofLi2 give for the isotopic mass-coeff. o ' ‘/o ' =  1*04100 
and =  1*04107 compared with the vals.
1-04141 given by the blue-green system and 1-04077 
obtained by Almy and Irwin (A., 1936, 264).

L. S. T.
Packing fractions of krypton and xenon.

F. W. A s t o n  (Nature, 1937, 1 4 0 , 149).—Direct and 
more accurate (A ., 1927, 914) measurements of the 
packing fraction^ have been made by comparison 
■with hydrocarbon doublets. The packing fractions 
and isotopic wts. deduced from H 1-00812 and C
12-00355 are: 78Kr -7 -30 , 77-9430±0-0020; 82Kr 
-7 -70 , 81-9369±0-0015; 8‘Kr -7 -60 , 83-9362±
0-0015; 86Kr -7 -40 , 85-9363±0-0015; 129X e -4 -46 , 
128-9424±0-0020; and 332Xe (provisional) —4-4, 
131-942, respectively. L. S. T.

Further investigations of the atmospheric 
ionisation associated with rainfall. G. R. W a it  
and A. G. M cN iSh  (Physical Rev:, 1936, [ii], 4 9 , 201). 
—Previous findings that the increased ionisation
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produced in the atm. by rainfall is due to radioactive 
matter, chiefly Ra-jS and -G, brought down by rain, 
are confirmed. L. S. T.

Radioactivity of potassium prepared from  
animal tissue. A. L a s n it z k i  and E. A. O e s e r  
(J.C.S., 1937, 1090— 1091).—The radioactivity o f K  
from the muscular tissue of rabbits is equal to that of 
K  of mineral origin, within the limits of experimental 
error (2%) (cf. A., 1934, 1028). J. G. A. G.

Yield of thoron by the “  gas-flow  ”  method.
R. D u ch o n  (J. Phys. Radium, 1937, [vii], 8, 285— 
293).—The yield o f thoron has been investigated by a 
gas-flow method using both open and closed circuits. 
The influence of factors such as temp., rate of flow, etc. 
has been determined. The theoretical treatment of 
the method accords well with experimental data.

W. R. A.
Range of the a-particles from  thorium . G. H.

H e n d e r s o n  and G. C. L a u r e n c e  (Physical Rev., 
1937, [ii], 5 2 , 46— 47).—Recent vals. of this range are 
discussed. The results of Kurie (cf. A., 1933, 443) are 
criticised. N. M. B.

a-Ray standards. H. S to iilm a n n  (Physikal. Z.; 
1937, 38, 645—654).—The construction of a-ray 
standards (i.e., apparatus to furnish a definite current 
under given conditions) using U30 8 is described. 
Apparatus is described in which the current is inde­
pendent of air pressure and potential >1800 volts, and 
another in which the current cc air pressure.

A. J. M.
Possibility of a dual p-disintegration of potass­

ium . C. E . v o n  W e iz s ä c k e r  (Physikal. Z., 1937, 
38, 623— 624).—The radioactivity of K  is due to 40K, 
which has two stable isobars, iJCa and }gA. The 
normal radioactivity of 40K  is ascribed to the trans­
formation into jJCa, but transition into. JjA is also 
possible. It is suggested that practically all the 40A 
in the atm. is a disintegration product of K, explaining 
the fact that A is about 1000 times as abundant in the 
atm. as it should be when considered in connexion 
with the abundance of other elements. When the 
amount of 40A is subtracted from the total, A falls into 
its proper place in the abundance-at. no; curve. 
Consideration of the relative abundance of the inert 
gases makes it possible to calculate approx. the ratio 
of 40Ca and 40A derived from K. Approx. 1 in 3 40K  
nuclei gives 40A. Both disintegrations have ab­
normally long half-life periods. A. J.M .

Ionisation by gam m a rays and Röntgen rays 
in argon at high pressures. An absolute dose- 
meter. J. Cl a y  and G. v a n  K l e e f  (Physica, 1937,
4, 651— 658).—An Al collecting chamber of 2-7 c.c. 
capacity, with automatic recording, is described.

H. J. E.
Measurement of y-ray energies with a cloud 

cham ber. J . R . R ic h a r d s o n  and E . N . D . .K u r ie  
(Physical R e v ., 1936, [ii], 4 9 , 209).— The best con­
ditions and the m ost trustworthy m ethod o f measure­
m ent are discussed. L. S. T .

y  spectrum  of Ra-B and Rd-Ac. S. R o s e n - 
b lu ji and M. G u il l o t  (Compt. rend., 1937, 204, 
1727— 1729).—Theoretical. The radiations from Ra-

B and Rd-Ac are compared and shown to obey similar 
numerical relations. R. S. B.

Energy of the y-rays of radioindium and radio­
manganese, A. C. G. M i t c h e l l  and L. M . L a n g e r  
(Physical Rev., 1937, [ii], 5 2 , 137).—Curves for the 
absorption of the y-rays in A1 are given and an energy 
expression is obtained. The average energies are
1-39 and 1.-65 m.e.v;, respectively. The absorption of 
the rays' ’and of those o f Th-O" in Pb and Cu was 
measured. rThe rays are monochromatic and of the 
same period as that of the fi-activity (of. A., 1936, 
1441). N. M. B.

Num ber of neutrons emitted by a radium - 
beryllium  source. C. J. B a r k e r  (Physica, 1937,
4 , 723—729).—The no. of neutrons was (2-1 ±0-2) x  
104 per sec. per m.C. of Ra. H. J. E.

Simultaneous ejection of three neutrons from  
elements bom barded with fast neutrons. M. L.
P ool, J. M. C o r k , and R. L. T h o r n to n  (Physical 
Rev., 1937, [ii], 5 2 , 41; cf. this vol., 389).—Evidence 
of three-neutron emission in the case of Sc, and pos­
sibly in the cases of Cu and E, is discussed. The 
reaction for Sc is “ Sc -j- n  —>  “ Sc -J- n  ■+' n 4 - n.

N. M. B.
Effects of long-range forces on neutron-proton 

scattering. S. S. S h a r e  and J. R. St e h n  (Physical 
Rev., 1937, [ii], 5 2 , 48—51).—A possible.explanation 
of discordant experimental results on the angular 
distribution of fast neutrons scattered by protons is 
proposed. N. M. B.

Scattering of neutrons by deuterons. L. I. 
S c h if f  (Physical Rev., 1937, [ii], 5 2 , 149— 154; cf. 
this vol., 391).—Mathematical. N. M. B.

Capture of thermal neutrons by deuterons.
L. I. S c h iff  (Physical Rev., 1937, [ii], 5 2 , 242; cf. 
preceding abstract).—Mathematical. Calculations for 
this process are given. The 'capture cross-section is 
0-3 X 10-26 sq. cm., well within the observed upper 
limit 3 X 10~26 sq. cm., and indicates that capture is 
too improbable for experimental observation.

N. M. B.
Scattering of slow  neutrons by liquid ortho- 

and para-hydrogen. J. H a l p e r n , I. E s t e r m a n n ,
O. C. Simpson, and 0. S t e r n  (Physical Rev., 1937, [ii], 
5 2 , 142).—Scattering of slow neutrons (90° abs.) is 
greater by ortho- than by para-H2, as predicted by 
theory (cf. Schwinger, this vol.,, 339). Approx. data 
show that the mean free path of the neutrons in 
ortho-H2 is about the same as in H20  but much larger 
in para-H 2. N. M. B.

Production and absorption of slow neutrons 
in hydrogenic materials. G. A. F i n k , J. R. 
D u n n in g , G. B. P e g r a m , and E. S eg r e  (Physical 
Rev., 1936, [ii], 4 9 , 199).—Relative data for the no. of 
slow neutrons emerging from zones at the end of a 
paraffin cylinder are given. The no. o f neutrons 
emerging from a Rn-Be source placed in the centre of 
cylinders of different size containing H20  have been 
determined. The mean life time calc, for a neutron in 
paraffin is ~  10-4 sec. L. S. T.

Magnetic scattering of slow  neutrons. 0.
H a l p e r n  and M. H . J o h n s o n , juri. (Physical Rev.,
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1937, [ii], 52, 52—53).—It is suggested that the contri­
bution o f at. or ionic magnetic moments to the cross- 
section for the scattering of slow neutrons may be 
separated from that due to nuclear scattering b y  a 
comparison of the scattering o f a metal with the 
scattering from the corresponding ions of different 
valency, and that this magnetic scattering, in un­
magnetised paramagnetic bodies, should be several 
times >  nuclear scattering. N. M. B.

Absorption coefficients for therm al neutrons.
(a ) C. T. Z a u n , (b ) 0 . L a p o r t e  (Physical Rev., 
1937, [ii], 52, 67—71, 72—74).— (a ) Mathematical. 
Integrals arising in the interpretation of experiments 
are expressed as convenient series for evaluation and 
numerical data are tabulated.

(b ) The integrals are discussed for larger vals. o f the 
independent variable. N. M. B.

Energies of nuclear disintegration. L . G o l d ­
s t e in  (J. Phys. Radium, 1937, [vii], 8, 235—240).— 
Theoretical. Corrections necessary to account for all 
the energy associated with a nuclear transformation 
are discussed, more particularly in respect of natural 
a-radioactivity. W. R. A.

Sargent curves for artificially radioactive sub­
stances. A. C. G. M it c h e l l  (Physical Rev., 1937, 
[ii], 52, 1—5).— Points plotted for a no. o f elements, 
the end-points of which were determined by extra­
polation of the Konopinski-Uhlenbeck curves, lie 
approx. on three smooth curves agreeing in shape with 
the predictions of that theory. Relative vals. for the 
transition matrix moments are obtained and the spins 
of radioactive elements are discussed. N. M . B.

Recoil atoms of radioactive bodies. L . G o l d ­
s t e in  (J. Phys. Radium, 1937, [vii], 8 , 316—320).— 
Mathematical. A consideration of the effects pro­
duced within a radioactive atom when it emits charged 
particles. The probabilities that the atom is left in 
an excited or an ionised state are discussed.

W. R. A.
Radioactivity produced by high-energy neu­

tron bom bardm ent. M. L. P o o l , J. M. C o r k , and 
R. L. T h o r n t o n  (Physical Rev., 1937, [ii], 52, 239—  
240).—A tabular summary of available data for period, 
intensity, sign, and assignment for all elements 
investigated. . N. M. B.

Artificial radioactivity produced by a-part- 
icles. W. J. H e n d e r s o n  and L. N. R id e n o u r  
(Physical Rev., 1937, [ii], 52, 40; cf. this vol., 439).— 
A method of obtaining enhanced activities is described. 
Provisional identifications, half-life, and emissions 
accompanying decay are : from Cr, 55Fe, 8-9 min., 
positrons, and 66Mn, 160 min., negative electrons; 
from Co, 62Cu, 10-0 min., positrons; from Cu, 68Ga, 
68 min., positrons, and 66Ga, 9-4 hr., positrons; from 
As, 78Br, 6-3 min. N. M. B.

Artificial radioactivity produced by a-part- 
icles. L. N. R i d e n o u r  and W. J. H e n d e r s o n  
(Physical Rev., 1937, [ii], 52, 139; cf. this vol., 
439).—Direct bombardment of Ni with a-particles 
confirms the presence of a product of half-life 37 min., 
attributed to “ Zn, and separable from the much 
stronger 61Cu. The corr. relative initial intensities

are 61Cu : MZn =  1-9 :10 (cf. Thornton, this vol., 
439). N. M. B.

Angular distribution of the disintegration 
particles in the transmutation of light atomic 
nuclei by hydrogen positive rays. II. H. N e u e r t  
(Physikal. Z., 1937, 38, 618—622; cf. this vol., 
161).—The angular distribution of the disintegration 
particles produced in the reactions JJB +  *H -> 
SBe +  iHe, ” B +  JH->3iHe, and |Li +  lH ->  
jHe +  ¡He has been further examined. The dis­
tribution of particles in the first reaction was measured 
up to an angle of 20° 'with the direction of the protons, 
the no. of particles at this angle being approx. twice 
that at 90°. For the second reaction the angular 
distribution curves for emitted a-particles of range 
>20 mm. was determined for angles between 20° 
and 110°. The form of the curve is dependent on 
the range of the a-particles. For the last reaction 
there is uniform angular distribution of a-particles 
between 90° and 150°. A. J. M.

Positrons from  deuteron-activated phos­
phorus. H. G. Pa x t o n  (Physical Rev., 1936, [ii], 
49, 206).—Approx. one positron was observed for 
each 50 electrons from 32P ; half-life period 50 ±10  
hr. The energy distribution appears to have the form 
of a disintegration spectrum with an upper limit at 
approx. 0-6 mv. L. S. T.

Radioactive isotopes of (A) manganese, iron, 
and cobalt. J. J. L t v in g o o d , F . F a ir b r o t h e r , 
and G. T . Se a b o r g . (b ) Antim ony. J. J. L iv in - 
go od  and G. T . S ea b o r g  (Physical R ev ., 1937, [ii], 
52, 135, 135— 136).— (a ) F e bombarded w ith 5-5  
m .e.V. deuterons gives a negative electron activity of 
approx. 4 0  days half-life in the fraction after pptn. 
as F e(O H )3 or extraction as FeCl3. A similar Fe  
activity  was separated from  CoO bom barded over 
long periods with neutrons, and this F e fraction, 
after deuteron bom bardm ent, contains an 18 hr. 
positron em itter and a com plex of half-life 100—  
200 days (cf. Sam pson, A., 19 36 ,1 17 2). The deuteron- 
bom barded F e shows, in the M n p p t., a positron  
em itter of about 5 days’ half-life and a negative 
electron em itter of several m onths’ period, as well as 
the 2-5-hr. activity  of 56M n, even from  very pure Fe. 
A M n positron em itter of 46  m in. half-life is produced 
when Cr is bombarded with deuterons.

(b ) Sb bombarded with slow neutrons and 5-5 
m.e.v. deuterons gives an activity of approx. 60 days 
half-life, and a 2-5-day period. Both are negative 
electron emitters and are attributed to 122Sb and 
124Sb. Results confirm available data. Sb bombarded 
with fast neutrons gives 120Sb, 16 min. half-life, and 
Sn bombarded with deuterons gives the same product.

N. M. B.
Radioactive arsenic. P. H a r t e c k , F. K n a u e r , 

and W. S c h a e f f e r  (Naturwiss., 1937, 25, 477).— 
The disintegration products of As activated by slow 
neutrons were ¡3-particles, and a few positrons, some 
paired. As has an anomalous [3-spectrum, the limit 
being at 3-4 x  10® e.v., and the max. approx. 9 X  105 
e.v. It is considered that the analysis of the (3- 
spectrum into two portions is not justified. The 
positrons probably arise from the process If As -> 
™Ge +  e ¥. A. J. M.
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Artificial radioactivity induced in  arsenic, 
nickel, and cobalt under deuteron bom bard­
ment. R. L. T h o r n t o n  (Physical Rev., 1936, [ii], 
49, 207).—Bombardment of As, sublimed on Al, 
with 4-3 m.e.v. deuterons gives a 2-5 hr.-period activity 
ascribed to Si in the Al base, and an activity of 
27 ± 1  hr. period due to 70As. Strong y-rays, less 
energetic than those of radio-Na, accompany this 
activity. Absorption measurements on the dis­
integration electrons indicate a max. energy of 1-5 
m.e.v. Bombardment of Ni foil with 5-2 m.e.v. 
deuterons gave periods of 10 min. and 3-5±0-l hr.; 
the former is probably due to contamination by C. 
Bombardment of Co with 4-3 m.e.v. deuterons gave 
activities of 10 min. (probably contamination by C), 
3-6 hr., and one or more activities of periods >  a day.

L. S. T.
Radioactive isotopes of element 43. C. P e r ­

r ie r  and E. SEGRi: (Nature, 1937,140,193—194).—A 
strong activity produced in Mo irradiated with 
deuterons in the cyclotron is probably due to isotopes 
of at. no. 43. This element shows the same reactions 
with H2S, nitron, etc. as Re, from which it can be 
separated by the method of Geilmann and Weibke 
for the separation of Mo and Re. L. S. T.

Ionisation by y-rays and cosm ic rays in gases 
at high pressure and high collecting fields. J.
Cl a y  (Physical Rev., 1937, [ii], 52, 143—148).—In 
measurements at high pressures (cf. Physica, 1935, 
2, 825) there was no vol. recombination, and results 
are independent of those of Bowen (cf. this vol., 
211). Investigations in air and A for y-rays and 
cosmic rays indicate that for all pressures the vol. 
ionisation oc the pressure and that ionisation pro­
duced by electrons ejected from the wall is, for high 
pressures, independent of the pressure, in agreement 
with theory. N. M. B.

Specific ionisation in air for cosm ic rays and 
gam m a rays. J. Cl a y  (Physica, 1937, 4, 645—  
647).—The val. of NaJfffoo at 38 atm. was 3-3.

H. J. E.
Determination of Eve's constant as proof for 

the saturation of the ionisation in air at high 
pressures. J. Cl a y  and M. A. v. T ij n  (Physica, 
1937, 4, 648—650). H. J. E.

Cosmic rays and the earth magnetic field.
II. E. M. B r u in s  (Physica, 1937, 4, 659—666).— 
Earth magnetic effects cannot be explained by 
assuming a single dipole. Local magnetic dis­
turbances have an effect on the cosmic ray intensity.

H. J. E.
Cosm ic radiation. P. M. S. B l a c k e t t  (J. Soc. 

Arts, 1937, 85, 893—903, 905—918, 921—931).— 
Cantor lectures.

Absorption of the soft component of cosm ic 
radiation. W. H e it l e r  (Nature, 1937, 140, 235).— 
Theoretical absorption curves for Pb and Al have 
been calc, on the basis of the quantum theory; they 
follow approx. an ordinary mass absorption law. 
The few experimental vals. available fall on the 
curves. L. S. T.

Demonstration of neutrons of ultra-radiation 
in photographic em ulsion. E. S ch o pper  (Natur-

wiss., 1937, 2 5 , 557—558).—Traces of protons, 
liberated by the action of rapid neutrons, were obtained 
on photographic plates after the passage of ultra­
radiation through Pb and paraffin. The presence of 
slow neutrons was demonstrated by using an emulsion 
containing B. A. J. M.

High-altitude measurements on the energies 
of cosm ic-ray tracks. C. D. A n d e r s o n , R. A . 
M il l ik a n , and S. H . N e d d e r m e y e r  (Physical Rev.,
1936, [ii], 49, 204).—The majority of the tracks 
measured at Pike’s Peak are similar in kind to those 
at sea level, and can be ascribed to positive and 
negative electrons. Showers are more frequent and, 
on the average, larger than those found at sea level. 
The few heavily ionising positive tracks are interpreted 
as protons produced by nuclear disintegration.

L. S. T.
Absorption of cosm ic-ray electrons at 10,600 ft. 

and at sea level. R. H . W o o d w a r d  and J. C. 
St r e e t  (Physical Rev., 1936, [ii], 49, 198).—Counter 
measurements at Echo Lake, Colorado, 10,600 ft., 
are compared with those at sea level (A ., 1935, 1050).

.  L. S. T.
Ionic recom bination in the ionosphere. L . B. 

L o eb  (Physical Rev., 1937, [ii], 5 2 , 40—4 1 ; cf. this 
vol., 437).—The Thomson mechanism at very low 
pressures is discussed. N. M. B.

Emission of electrified particles by the sun 
and the theory of polar aurorse. D. B a r b ie r  (J. 
Phys. Radium, 1937, [vii], 8, 303— 308).— The 
penetration of the earth’s atm. by aurora-producing 
particles indicates that the energy of these particles 
is considerably >  that of particles emitted by the sun. 
This is discussed in relation to the earth’s change.

W. R. A.
State of ionisation and the absorption of 

energy in planetary nebulae. G. G. CiLLii; (S.
African J. Sci., 1937, 33, 136— 143). H . J. E.

W oolley’s theory of the hydrogen emission of 
prominences. G. G. Cnuf: (S. African J. Sci.,
1937, 33, 130— 135). H . J. E.

Nuclear exclusion principle and the neutron-
proton pattern. W . D. H a r k in s  (Physical Rev., 
1937, [ii], 5 2 , 39).—A summary and justification of 
principles developed in recent years with reference to 
the pattern of 305 at. species now known.

N. M. B.
Neutrons. P. Ce r n u s c h i  (J. Phys. Radium, 

1937, [vii], 8, 273—276).—Mathematical. The
application of Schrodinger’s relativistic equation is 
made on the basis that a neutron consists of a proton 
and an electron, but is inacceptable because it leads 
to only one stable state with a life period of 10~27 sec. 
The elementary particles are the electron, the positron, 
and the neutron, and on this view the effective cross- 
section for the photo-electric disintegration of the 
proton can be calc. W . R. A.

Fundamental atom ic constants. R. T. B ir g e  
(Physical Rev., 1937, [ii], 5 2 , 241).—A discussion 
of the results of von Priesen (cf. this vol., 441). It is 
suggested that all vals. of hje are low. N . M. B .

Magnetic m om ent of the proton. L. A. Y o u n g  
(Physical Rev., 1937, [ii], 5 2 , 138).—An attempt to
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explain the divergent results of Stern and of Rabi 
(cf. A., 1936, 1316) on the basis of the theoretical 
treatment of the two methods employed.

N. M. B.
Sign of the magnetic m om ent of the neutron.

P . N. P o w e r s , H. Ca r r o l l , H. B e y e r , and J. R. 
D u n n in g  (Physical Rev., 1937, [ii], 52, 38—39; 
cf. this vol., 441).—Measurements of the reorientation 
of neutron spin in a precessing field are reported. 
The direction of the precessing field giving max. 
reorientation indicates that the neutron moment is 
negative. Indications between limits of the mag­
nitude of .the moment, {is given by the reorientation 
probability, are in agreement with theory (cf. 
Schwinger, this vol., 278). N. M. B .

Sign of the m agnetic m om ent of the 39K 
nucleus. H . C. T o r r e y  (Physical Rev., 1937, [ii], 
52, 30; cf. this vol., 210).—A correction.

N. M. B.
Interaction of two particles in relativistic 

wave m echanics. J. L. D e s t o u c iie s  (J. Phys. 
Radium, 1937, [vii], 8, 251—256).—Mathematical. 
In applying the generalisation of the Lorentz trans­
formation (e.g., A., 1936, 660) it is found that the 
superposition of forces is an essential condition of 
relativity. The interaction of two electrons cannot be 
treated in relativistic theory as a mechanical problem 
of two particles but requires wave-mechanical 
treatment. W. R. A.

First deviation of the £He and ‘JO nuclei from  
the Hartree m odel. B . O. G r o n b l o m  (Naturwiss., 
1937 , 25, 526).—M athem atical. A. J. M .

Calculation of binding energies in light nuclei.
W. V. H o u st o n  (Physical Rev., 1936, [ii], 49, 206; 
cf. A., 1936, 1175). ‘ j L. S. T.

Interaction of nuclear particles. N . K e m m e r  
(N ature, 1937, 140, 192— 193).—Theoretical.

L. S. T.
Recent developments in the study of the 

[atomic] nucleus. S. A. K o r ff  (Bol. Soc. Quim. 
Peru, 1937, 3, 3— 14).—A review. F. R. G.

Geometrical m odel of the atom ic nucleus.
W . W e f e l m e ie r  (Naturwiss., 1937, 25, 525).— 
Theoretical. Possible geometrical arrangements of 
a-particles in the nuclei of various atoms are proposed 
and discussed. A. J. M.

Energy of nuclear reactions. E . G r a s s m a n n  
(Physikal. Z., 1937, 38, 674— 675).—The relationship 
stated by Wilson (A., 1936, 266) that the energy set 
free in nuclear processes is an integral multiple of
3-85 X 105 e.v. has been tested with the data collected 
by Fliigge et al. (this vol., 59) for 59 nuclear reactions 
of elements from Li to S. Only 5% of the reactions 
agree well with the relationship, and 17% give 
deviations of 0-41—0-5 from integers for the quotient 
of the energy liberated by 3-85 X 105. It is con­
cluded that the data do not support the relationship.

A. J. M.
Electrical quadrupole m om ents of atomic 

nuclei. U. F a n o  (Naturwiss., 1937, 25, 602).— 
Theoretical. The a-particle model of the at. nucleus 
gives a reasonable explanation of the observed large 
positive quadrupole moments of nuclei. A. J. M.

Bremsstrahlung. J. C. Ja e g e r  (Nature, 1937, 
140, 108—109).—Theoretical. The method pre­
viously used (A., 1936, 400) to calculate the cross- 
section for pair production by a beam of y-rays has 
been extended to transitions of a Dirac electron 
between two states of positive energy in a Coulomb 
field. L. S .T .

Radiation field of the electron. F . B l o c h  and 
A. N o r d s ie c k  (Physical Rev., 1937, [ii], 52, 54— 
59).—Mathematical. A method of overcoming de­
fective results in the treatment of radiative corrections 
in non-stationary processes such as the scattering of 
an electron in an at. field or the emission of a [3-ray 
is developed. The quantum mechanical calculation 
yields the directly reinterpreted results of the classical 
formulae. N . M. B .

Low-frequency radiation of a scattered electron.
A. N o r d sie c k  (Physical Rev., 1937, [ii], 52,59—62; cf. 
preceding abstract).—Mathematical. The radiative 
scattering of a non-relativistic electron is treated by 
an approx. method which neglects the reaction of the 
radiation field on the motion of the electron.

N. M. B .
Polarisation effects and the Dirac electron.

G. W a n n ie r  (Arch. Sci. phys. nat., 1937, [v], 19, 
111— 118).—Mathematical. Perturbation effects are 
independent of electron spin, and, if exchange effects 
are neglected, the formation of an electron pair by an 
electron is independent of the spin of the latter.

N. M. B.
Existence of heavy electrons. E. C. G. St u e c - 

k e l b e r g  (Physical Rev., 1937, [ii], 52, 41— 42).— 
Evidence for the existence of charged particles of 
mass 50 times that of the electron is examined 
mathematically. N- M. B .

Mass of the neutrino from  the disintegrations 
of carbon by deuterons. T. W . B o n n e r , L . A. 
D e l s a ss o , W . A. F o w l e r , and C. C. L a u r it s e n  
(Physical Rev., 1936, [ii], 49, 203—204).—The dis­
integration energies found for the reactions '¡¡C +  
;H -> "C +  iH, » 0  +  ?H -> >JN +  ]n, and \SN -> 
^Cg +  e + -)- neutrino are 2-65±0-07,- —0-37±0-03, 
and l-45±0-10, respectively. Using 1-00859^0-00011 
as the mass of the neutron and O =  16, this gives 
0-00006±0-00017 for the mass of the neutrino.

L. S. T.
Propagation and absorption of the neutrino.

B . F e r r e t t i (N uovo Cim., 1937, 14, 70— 75).—
Mathematical. O. J . W .

Constitution of the photon considered as a 
dipole. J. M a l f it a n o  (Convpt. rend., 1937, 205, 

-220—222).—The photon is considered as an aggregate 
of a neutrino, a positron, and a negatron.

A. J. E. W.
Quantisation of the field in the theory of the 

photon. L . d e  B r o g lie  (Compt. rend., 1937, 205, 
345— 349).—Mathematical. J. W . S.

Electronic charge e and the materialisation 
of the photon. S. A. d e  M a y o l o  (Compt. rend., 
1937, 205, 360—362).—Mathematical. J. W . S.

Mathematical expression of charge distribu­
tion in a space lattice. V. J o h n s o n  (Physical 
Rev., 1936, [ii], 49, 412). L. S. T,
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Method of determining the ranges of charged 
corpuscles. G. A . A n s l o w  (Physical Rev., 1936, 
[ii], 49, 480).—An equation is given. L. S. T.

Sym m etrical theory of the electron and of the 
positron. E. M a j o r a n a  (N uovo Cini., 1937, 14, 
171— 184).—Theoretical. 0. J. W.

Study of the m atrix. Electric moment. M. 
Co u r t in e s  (Ann. Physique, 1937, [xi], 8, 5— 145).— 
Mathematical. The matrix electric moment is de­
veloped, and the results are applied to the Stark effect 
with strong fields, the,theorem of Niessen, and di­
electric polarisation. A. J. M.

M agnetic and electric m om ent of the electron 
according, to D irac's theory. W. K o f in k  (Ann. 
Physik, 1937, [v], 30, 91— 98).—It is shown that the 
components of the density o f . the magnetic and 
electric moments of the electron can be . calc, from 
the components of the density of the current and the 
mechanical spin-moment. 0 . D. S.

Physics of the ionosphere. H. R. Mimno (Rev. 
Mod. Physics, 1937, 9, 1— 43).— A  comprehensive 
survey under the following main headings: his­
torical and experimental basis and elementary theory; 
forces on, and equations of motion of, the electron; 
magneto-ionic double refraction; collisional friction; 
analysis by conformal representation; “ fine struc­
ture” of the ionosphere; stratification and tidal 
effects; sunspots, the aurora, magnetic storms, 
meteors, and barometric effects; scattering and 
interaction of radio waves, and eclipse observations.

N. M. B.
Specific oscillation of a Fermi gas and applic­

ation of B loch 's retardation form ula for fast 
particles. H. Jensen (Z. Physik, 1937, 106, 620—  
632).— Theoretical. A. E. M.

Characteristic sym bols in light absorption.
A. T h ie l  (Z. Elektrochein., 1937, 43, 696— 697).— 
Suggestions are made for standard nomenclature and 
symbols. J. W. S.

Sharp absorption lines for use as a com ­
parison spectra in stellar photography. E. H.
Sp e d d in g  (Physical Rev., 1937, [ii], 5 2 , 137— 138).— 
The absorption spectra of solid Eu2(S04)3,8H20  and 
of E u20 3 suspended and dissolved in B20 3‘ glass "were 
photographed and gave sharp lines even at room temp. 
The simple well-placed multiplets 4600, 5200, and 
5700 a . are well suited for measuring Doppler shifts 
of other lines, and are theoretically preferable to those
of Nd. N. M. B.

Ultra-violet emission spectrum  of the slow 
thermal dissociation of silver azide. R. A u d u - 
b e r t  (Compt. rend., 1937, 205, 133— 135; cf. this 
vol., 164, 370).—The spectrum obtained with a quartz 
prism monochromator was explored with a Cul 
photon counter in the >. range 1950—2600 a. Narrow 
bands at approx. 2150, 2300, and 2400 a . were 
observed. These XX correspond with possible elec­
tronic, transitions o f N2. A. J. E. W.

Radical OH in hydrogen flames at low  pres­
sures. V. K o n d r a t e e v  and M. Z i s k in  (Acta 
Physicochim. U.R.S.S., 1937, 6, 307—319).—From 
absorption spectra the presence of OH radicals, at a

concn. approx. 1000 times the equilibrium concn., has 
been established in.the combustion zone of H2 burning 
in 0 2 at 470—550° and at 3—25 mm. Hg. The 
absorption coeffs. of the individual rotation lines lead 
to calc. vals. for the temp, of the flames approx. 
equal to vals. obtained with a thermocouple. An 
important role in the combustion mechanism of H2 
is ascribed to the OH radicals. C. R. H.

Band spectrum  of chrom ium  hydride, CrH. 
A. G. G a y d o n  and R. W. B. P e a r s e  (Nature, 1937, 
140, 110).— A band observed in the region 3600— 
3700 a . when a high-tension arc is run between Cr 
electrodes in a flame of H„ burning in air is attributed 
to CrH. L . S. T.

M olecular spectra of zinc hydride and deuter- 
ide. Y: F u j io k a  and Y. T a n a k a  (Sei; Papers Inst. 
Phys. Chem. Res. Tokyo, 1937, 32, 143— 156).—The 
2fl->  2S bands of ZnH and ZnD in the violet have been 
photographed. Twelve branches of 0 -> 0 bands are 
analysed and the consts. of the 2S and 2n  states are 
calc, for both spectra. A. J. M ,

Fine structure of the 5998-9 band of nitric 
oxide. C. J a tjsseran , L . G r il l e t , and M . D u f - 
f ie u x  (Compt. rend., 1937 , 205, 39—41).—1The 
structure of the band has been examined with im­
proved apparatus. The fine structure precludes any 
connexion -with the known 22 states for the neutral 
NO mol., but the existence of triplets suggests that the 
band is due to the ionised NO mol. C. R. H.

Absorption spectrum  of bivalent sam arium .
F . D. S. B u t e m e n t  and H. T e r r e y  (J.C.S., 1937, 
1112—1113).—1The absorption spectrum of aq. SmCl2 
consists of bands with max. at 5593 and 4731 a ., and 
a region of overlapping bands extending from about 
4500 a . into the ultra-violet. The spectrum, which 
fades rapidly owing to the reaction 3SmCl2 +  3H20  —> 
2SmCl3 -j- Sm(OH)3 +  3H, resembles that of Eu‘"  as 
was anticipated theoretically, but the bands arc 
broader than is usual for rare earths, J. G. A. G.

Absorption spectra evidence of the decom posi­
tion of the ground term  of Nd+++ ion due to 
crystalline fields, (a ) D . M . B o s e , (b ) W. G. 
P e n n y  and G . J. K y n c h  (Nature, 1937, 140, 109, 
109— 110).— (a ) Results obtained [P . C. M u k iie r j i] 
on the absorption spectra of crystals o f NdCl3,6H20 
are discussed. They agree with the predictions of 
Penney and Schlapp’s theory (A., 1932, 985), and 
appear to afford an optical verification of the splitting 
up of a term in a cryst. field as calc, from purcljr 
magnetic data.

(b ) Spedding’s conclusions (this vol., 216) are 
critically discussed. L . S. T.

Structure of the bands in the fluorescence 
spectrum  of the aqueous solutions of terbium  
salts. N. R r e m e n e v s k i , J. L a r io n o v , and A. 
Se id e l  (Acta Physicochim. U.R.S.S., 1937, 6, 481— 
486 ; cf. A., 1936, 778).—The fluorescence spectrum of 
aq. TbBr3 is much-weaker than that of aq. Tb2(S04)3, 
Tb2(Se04)3, or TbCl3, and decreases rapidly with rising 
temp., disappearing at 75°. This is due to absorption 
by Br', since the fluorescence is also destroyed by 
interposing in the light beam aq. KBr or HBr at 
>70°. The long-X limit of continuous absorption of
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0-05% aq. KBr is displaced from 2150 a . at 0° to 
2265 a . at 97—99° (cf. A., 1929, 1363). The fluor­
escence bands of T b"' salts all show separate sharp 
max. at 6210, 5890, and 5440 A., which coincide for all 
salts. TbCl3 and TbBr„ also show a third max. in the 
yellow band, attributable to the presence of a complex. 
It is inferred that surrounding ions produce an in­
fluence on the excited ions. J. W. S.

Third absorption bands oi co-ordination com ­
pounds. IV. [Co d g2'pyC l], 
[Co(NH3)2(N 0 2)2ox]NH 4,H20 ,  and 
[Co o x 3]K 3,3 - 5 H ,0 .  S. K a sh im o t o  and M. K o b a - 
y a s h i  (Bull. Chem. Soc. Japan, 1937, 1 2 , 350—352; 
cf. this vol., 216).—Extinction coefEs. o f aq. solutions 
o f [Co dg'2)a H 5N,Cl], [Co(NH3)2(N02)2C20 4]NH4,H20, 
and [Co(C20 4)3]K3,3-5H20  (dg' =  dimethylglyoxime 
radical) have been determined. In each case a third 
absorption band was found at v =  120 x  1013, 
showing that a chelate bivalent radical, e.g., C20 4, 
can also give rise to the third absorption band when 
coupled with a negative radical co-ordinated in the 
trans position. J. G. A. G.

Scheme of dissociation of the CN molecule. 
R . S c h m id , L. G e r ô , and J. Z e m p l é n  (Naturwiss., 
1937, 2 5 , 558).—A method for obtaining the dissoci­
ation scheme for CN is outlined. A. J. M.

Ultra-violet absorption spectrum of carbon 
disulphide vapour. J. F. N ie l s e n , F. W. Cr a w ­
f o r d , and L. D. H u f f  (Physical Rev., 1936, [ii], 49, 
413).—M an y bands between 2300 and 1900 a . have 
been measured and those between 3800 and 2900 a. 
re-measured. The variation of tho intensities with 
temp, has been studied for both band systems by 
Clements’ method. L. S. T.

Fluorescence of acetone vapour. R . P a d m a - 
n a b h a n  (Proc. Indian Acad. Sci., 1937, 5 , A ,  594).— 
Bands previously reported as structureless (A., 1934, 
1184) consist o f diffuse bands superposed on a con­
tinuous spectrum; approx. XX of these bands are 
given. A similar fine structure was observed with 
COMeEt. A. J. E. W.

Ultra-violet absorption spectrum of benzene.
G. B. K is t ia k o w s k y  and A. K. S olom o n  (J. Chem. 
Physics, 1937, 5 , 609—616).—The ultra-violet absorp­
tion spectra of C6H6 and C6D6 have been examined at 
temp, between —15° and 220°. Two fundamental 
frequencies of the normal state are deduced from the 
Boltzmann distribution function. One of these is the 
Raman frequency 404 cm.-1 and the other is approx. 
605 cm.-1 The significance of these frequencies in 
interpreting the spectrum of C6H6 is discussed.

W. R. A.
Influence of substituents on the ultra-violet 

absorption of benzene chrom ophores conjugated 
with other chrom ophores. M . P e st e m e r  (Z. 
Elektrochem., 1937, 43, 691).—Cf. A., 1936, 1318; 
this vol., 280. J. W. S.

Absorption spectra of pyrrole and its deriv­
atives. IX . Absorption spectra of acetyl de­
rivatives. G. V. K o r s c h u n  and K. V. R oll  (Trav. 
Inst. Chirn. Charkov, 1935, 1, 9— 18).—Introduction 
o f Ac groups into 2 : 4-dimethylpyrrole causes a shift 
of the absorption curves towards the red end of the

spectrum, and of max. absorption in the direction of 
thinner layers. The effect is more marked with 3- 
than with 5-Ac derivatives, and is not significantly 
intensified by introducing a second Ac, but is weakened 
in presence of C02Et at 3 or 5. The curves hi EtOH 
and EtOH-NaOH are practically identical. R. T.

Reversible polymerisation as a cause of new 
types of absorption bands. III. G. S c h e ib e , A. 
M a r e is , and H. E c k e r  (Naturwiss., 1937, 2 5 , 474— 
475; cf. this vol., 165).—Previous work on the absorp­
tion spectra of aq. solutions of pinacyanol chloride (I) 
is reviewed and extended. The distribution of (I) 
between C5Hu 'OH-C6H6 mixtures and H20  shows 
that for higher concns. (I) has the same mean mol. wt. 
in both solvents. In C5H 11-OH-C6H 6 there is no 
great change in the absorption spectrum over the 
concn. range 6-8 X 10-7 — 8-7 X 10-5, contrary to the 
behaviour in H20, although polymerisation occurs. 
Hence there are optically “  active ”  and “  inactive ” 
types of polymerisation. I f  a quinoline group in 
i/i-i'socyanine chloride is replaced by the benzthiazole 
or benzselenazole group, the dyes produced have, at 
higher concns. a new, wider absorption band, and show 
gelatinisation. I f  i/r-isocyanino chloride is mixed with 
one of these dyes, there is not simple superposition of 
the absorption spectra, but a new band is produced, 
depending in position and width on the proportions of 
the substances mixed. H20  is necessary for the 
production of the band. A. J. M .

Absorption spectra of compounds related to 
sterols. T. R. H o g n e s s , A. E. Sid w e l l , jun., and 
F. P. Z s c h e il e , jun. (J. Biol. Chem., 1937,1 2 0 , 239— 
256).—Absorption spectra of the following have been 
determined in EtOH : phenanthrene, phenanthra-
quinone, 7-dehydrocholesterol, theelin, androsterone, 
A4-androstene-3 : 17-dione, cholestenone, cortical com­
pound E  (A., 1936, 1117), ergosterol, and and
^-crcsol. The last, four compounds were examined 
also in isooctane. There is strong similarity between 
the curves for theelin, cestradiol, theelol, and jj-cresol. 
p-Cresol was isolated from several urine concentrates. 
Compound E  probably contains an a[3 unsaturated 
ketone grouping. J. N. A.

Absorption spectroscopy in the ultra-violet. I. 
Absorption spectra of proteins, carbohydrates, 
and fats, including their constituents and decom ­
position products. F. E l l in g e r  (Separate, Den 
Haag, 1937, 53 pp.).—Absorption spectra of 188 
compounds are graphically represented. C. R. H.

Absorption spectra of visual purple and of 
indicator-yellow.—See A., I ll , 340.

Raster type of reflexion grating. K . H . H e l l -  
w e o e  (Z . Physik, 1937,1 0 6 , 588—596).—Formula) are 
developed which can be applied to a reflexion grating 
with grooves of rectangular cross-section. An ex­
ample shows that such a grating with grooves of suit­
able depth and spacing can be used in the far infra­
red, since at 35 n it is four times as effective as a wire 
grating with similar consts. A. E. M .

Spectrum  and m olecular structure of carbon 
suboxide, and evidence for hybrid links. H. W. 
T h o m p so n  and J. W. L in n e t t  (J.C.S., 1937, 1291—  
1295).—Vais, of the force consts. of the linkings
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in the C30 2 mol. calc, from the vibration frequencies 
(this vol., 62, 110) lie between those of double and 
triple linkings (cf. A., 1933,1222). J. G. A. G.

Infra-red absorption spectrum  of carbon sub­
oxide. R. C. L o r d , jun., and N. W r ig h t  (J. Chem. 
Physics, 1937, 5, 642—649).—The infra-red spectrum 
of C30 2 has been examined between 2 and 25 jx. 
The non-appearance of Raman-active fundamental fre­
quencies in the absorption curve supports the view 
that C30 2 has a centre of symmetry. On this basis 
the allowed binary and ternary combination tones 
are discussed, particularly those affecting the two 
infra-red-active degenerate frequencies. One of these 
is approx. 200 cm.-1 and outside the range of 
experimental determination; the other cannot be 
fixed with certainty, but is most probably 550 cm.-1 
An interpretation of observed bands is given.

W. R. A.
Spectroscopic studies of the hydrogen bond.

I. A  photom etric investigation of the associ­
ation equilibrium  in the vapour of acetic acid.
R. M. B a d g e r  and S. H. B a u e r  (J. Chem. Physics, 
1937, 5, 605—608).—By photometric measurement 
of the narrow OH band at 9750 a . the association 
equilibrium of AcOH vapour has been studied. 
This band is characteristic of single mols. The 
agreement between the results and those of v.p. 
measurements is good. This indicates that association 
is predominantly due to H bond formation and 
that two H bonds are formed. In the vapour state 
an OH band characteristic of double mols. could not 
be detected under the experimental conditions, but 
in the liquid state and in CC14 solution an OH band at
10,100 a . was observed. The spectroscopic criterion 
of the presence of H bonds should be the shift and 
modification of the OH band rather than its dis­
appearance. W. R. A.

Complexity of absorption bands in the infra­
red for OH. P. B a r c h e w it z  and R. F r e y m a n n  
(Compt. rend., 1937, 204, 1729—1732; cf. this vol., 
344).—The 3600 cm.-1 band of org. compounds is 
shown to be split into two under the influence of 
a-Cl, -B r, -I, and of C'.C, or CO in an added mol. 
(e.g., B u O H  +  COMe2), due probably to the effect 
on the free rotation of the OH. The displacement of 
the band is related to the electrical moment of the 
substituent. R. S. B .

Near infra-red absorption band of liquid 
water at 1-79 [x. J . R. Co l l in s  (Physical Rev., 
1937, [ii], 52, 88—90; cf. Ellis, A., 1931, 1211).— 
The existence of the band is confirmed. No apparent 
changes in the band were detected in the temp, 
range 4— 137°. N. M. B.

Infra-red absorption spectra of liquid and 
solid water and water in solution. G. B o s s c h ie - 
t e r  and J. E r r e r a  (Compt. rend., 1937, 204, 1719— 
1721).—The absorption spectrum of approx. 001%  
H20  in CS2 shows a band at 3640 cm.-1, which becomes 
3550 and 3720 cm.-1 in CC14, corresponding with the 
valency vibrations of a single mol. The doubling 
in CC14 is due to rotation, which is favoured by the 
approx. spherical mols. of CC14. In liquid and solid 
H20  bands occur owing to H links in which each O

is surrounded by 4 H (cf. Bernal and Fowler, A., 
1934, 13). R. S. B.

Intramolecular linkings of water studied in 
the infra-red at 3 ¡x. G . B o ssc h ie t e r  and J. 
E r r e r a  (J. Phys. Radium, 1937, [vii], 8, 229—232; 
cf. A., 1935, 564).—By determining the spectrum of 
H20  near 3 (x in different states, at different temp., 
and at various concns. in different solvents two bands 
can be distinguished. One (3500—3700 cm.-1) is 
due to single mols. and alters in position according to 
the nature of the solvent; the other at about 3300 
cm.-1 is multimol. in origin and due to H bonds.

W. R. A.
Far infra-red spectrum  of water vapour.

H. M. R a n d a l l , D . M. D e n n is o n , N. G in s b u r g , and 
L. R. W e b e r  (Physical Rev., 1937, [ii], 52, 160— 
174).—Full data, measured at high dispersion, for 
18—75 n are tabulated. Identifications, analyses, 
and energy levels of the mol. up to and including the 
group of <7 =  11 accurate to 0-1 cm.-1 are given and 
checked by combination relations and the formation 
of analytic series from analogous lines. All allowed 
transitions with their intensities are calc, and plotted 
above the observed spectrum. Improvements in the 
long-wave spectrometer are described. N. M. B.

Hindrance of inner rotation in ethane. E.
B a r tiio lo m e  and J. K a r w e il  (Naturwiss., 1937, 25, 
476).—A re-examination of the fundamental fre­
quencies of C2H0 in the infra-red and Raman spectra 
and calculation of the sp. heat gives 420 g.-cal. for the 
height of the potential barrier which must be exceeded 
for free inner rotation of the Me groups in C2H„.

A. J. M.
Infra-red spectrum  and m olecular structure 

of diketopiperazine and tetramethyldiketopiper- 
azine. L. K e l l n e r  (Nature, 1937, 140, 193).— 
Absorption bands in the region 2-8—3-6 fx and their 
assignments to vibrations of mol. groups are recorded. 
The similarity of the spectra of the two compounds 
confirms the view that in the cryst. state diketo­
piperazine occurs in the keto-form free from admixture 
with the enol form. The possibility that a certain 
amount of each substance exists in the lactim form is 
not excluded. L. S. T.

Infra-red absorption of cyanides, thiocyanates, 
and their isom erides. D . W il l ia m s  (Physical 
Rev., 1936, [ii], 49, 197).—Several org. cyanides and 
aq. solutions of inorg. cyanides show a characteristic 
band in the region 4-38— 4-90 [x. This absorption is 
attributed to changes in the vibrational energy of the 
bound CN group. In org. cyanides and thio­
cyanates and their isomerides bands characteristic 
of NC are of greater intensity and appear at longer 
XX than the corresponding CN bands. L. S. T.

Infra-red absorption spectrum of vitamin-C.
D . W il l ia m s  and L. H. R ogers  (J. Amer. Chem. Soc., 
1937, 59, 1422— 1423).—Investigation of the region
2—8 ¡x in aq. solution has revealed the existence of 
the 6 absorption bands which are to be expected 
from considerations of the mol. structure, and 2 
other bands which may arise from the lactone linking.

E .S . H.
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Raman effect and m olecular structure. C. S.
V e n k a t e s w a r a n  (Current Sci., 1937, 6, 5— 12).— 
A review.

Chemical application of the Raman effect.
J. H . H ib b e n  (J. Washington Acad. Sci., 1937 , 27, 
269—299).—Presidential address. An outline of the 
interpretation, development, and application of 
Raman spectra, and an analysis of the data on which 
such interpretations and applications are predicted.

'N. M. B.
Degree of depolarisation of light scattered 

under different conditions. R. Ga n s  (Physikal. 
Z., 1937, 38, 625— 626).—The Krishnan equation for 
degree of depolarisation of scattered light is considered 
inaccurate. The observations of Krishnan agreed 
with his equation but it is pointed out that thé error 
involved in such determinations is considerable.

A. J.M .
Low and high Raman frequencies for water.

I. R. R ao  and P. K o t e s w a r a m  (J. Chem. Physics, 
1937, 5, 677).—Various Raman lines recorded by 
Magat (A., 1936, 1179) and Hibben (this vol., 218) as 
excited by 2537 a . Hg line are actually the 3200— 
3600 cm.-1 band excited .by other Hg lines. A line 
1659 cm.-1 previously reported as doubtful is now 
shown to be genuine. W. R. A.

Scattering of light by water. L. H. D a w s o n  
and É. 0. H u l b u r t  (J. Opt. Soc. Amer., 1937, 27, 
199—201).—-Using a quartz spectrograph and record­
ing densitometer, measurements of the relative 
intensities of light scattered by pure H20  for the 
range 5790—2536 a . were made. The scattering 
coeff. increased with decreasing a in fair agreement 
with the X“1 f(u) expression of the density fluctuation 
theory. N. M. B.

O-H  Ram an frequency in inorganic acids.
C. S. V e n k a te sa v a r a n  (Nature, 1937, 140, 151).—- 
Raman frequencies, near 3000 a ., of the OH band 
are recorded for 100% H2S04, and crystals of H I03, 
H3Se03, H6Te06, and H3B03. In these acids the 
OH frequency is represented by a weak, broadband 
diffuse band, at a val. <  that in KOH or in MeOH 
and EtOH. There is a progressive fall in the charac­
teristic frequency shift and a diminished intensity 
o f the band with an increase in strength of the acid. 
In the case of H 2S04, the band appears to be resolved 
into two components. The existence of the O-H 
linking in acids, although considerably weakened as 
compared with alkalis, must now be postulated.

L. S. T.
Raman spectrum of deuterium peroxide. E.

Eehér (Z. Elektrochem., 1937, 43, 663—664).— 
D20 2 can be prepared by the action of D20  vapour on 
D2S04 and K2S2Os at 70° and fractionated to 99-7% 
concn. The exchange reaction between D20 2 and 
H20 2 is very rapid, and an equimol. mixture yields 
48 mol.-%' of HOC);,. The Raman speotra of H20 2 
and D20 2 both show a frequency of 877 cm"*1, 
attributable to the valency vibration between the
0  atoms. The frequencies 3395 and 1421cm.-1 in 
H20 2 change1 to 2510 and 1009 cm.-1, respectively, 
in D"20 2. This reduction of 1 / -\/2 is in accord Tvith 
theory. HDO, shows a combination of the D20 2 and 
H20 2 Spectra. J. W. S.

M olecular vibrations and Raman spectrum  of 
deuterium com pounds. 0. R e d l ic h  (Z. Elektro­
chem., 1937, 43, 661).—Recent work of the author 
and his co-workers is summarised. J. W . S.

Raman spectra of gaseous, liquid, and solid 
hydrogen sulphide. G. M . M u r p h y  and J. E. 
V a n c e  (J. Chem. Physics, 1937, 5, 667).— Employing 
as exciting radiation a helicalPyrex arc, H2S gas at
2 atm. gives only one Raman lino at 2615 cm.-1 in 
agreement ■with previous observations. Liquid H2S 
at —80° shows a single frequency of 2577 cm.-1 as 
previously recorded. Only two lines (not four as 
reported by Sirkar and Gupta; A., 1936, 922) at 2550 
and 2523 cm.-1 could be detected for solid H2S. 
Gaseous D2S gives one frequency at 1885 cm.-1 in 
tolerable agreement with infra-red data. W . R. A.

Raman effect with aqueous solutions of alkali 
chlorides. E. Ce n n a m o  (Nuovo Cim., 1937, 14, 
64—69).—The frequencies and intensities of the 
Raman bands in "aq. solutions of the chlorides of Li, 
Na, K, Rb, and Ca have been measured. The bands 
are only slightly different from those of H20. In 
NaOH the bands are considerably modified.

O . J W .
Raman effect and dipole m oment in relation 

to free rotation. IX. Rotation around the S -S  
bond. Y. M o r in o  and S. M izu sie d ia  (Sci. Papers 
Inst. Phys. Chem. Res. Tokyo, 1937, 32, 220—227).— 
The Raman spectrum of S.,C12 has been examined. 
There is no difference in intensity between the Raman 
spectrum of S2C12 and its solution in CGH14, which 
suggests that, if the constitutional formula is Cl-S-S-Cl, 
there is no oscillatory rotation about the trans­
position, such as has been observed with (CH2CI)2. 
Considerations of dipole moment do not allow the 
rigid ¿raws-structure, and electrostatic interaction 
prevents completely free rotation. There must be a 
stable configuration other than the ¿ra?is-structure, 
and for this it is necessary to assume the existence of 
an intramol. force more powerful than the electrostatic 
or steric repulsion. This force can be produced by 
interaction of the electronic clouds of the S atoms. 
The normal modes of vibration o f such a mol. with 
an azimuthal angle of 90° are considered, and the 
force consts. are calc. A. J. M .

Raman spectra of the two m olecular form s 
of phosphorus pentachloride. H. M o u r e u , M . 
M a g a t , and G. W e t r o f f  (Convpt. rend., 1937, 205, 
276—-^78).—The Raman spectra of liquid and solid 
PCIB are different, and at the in.p. the two spectra 
are superposed. In. the liquid PC13 has the trigonal 
bipjTramidal structure; in the solid it is (PC14)C1 in 
which four Cl are arranged tetrahedrally, the fifth 
being more loosely (perhaps electrovalently) bound.

‘ E. J. G.
Raman spectrum of anhydrous perchloric 

acid.; A. S im o n  and:H. R e u t h e r  (Naturwiss., 1937, 
25, 477).—The Raman spectrum of 99-8% HC104 
consists of 5 lines and 2 baiids. The HC104 mol. is 
pyramidal with the Cl at the centre of gravity; the
3 O at the base, and an OH at the apex. The pyramid
has an axis of three-fold symmetry and a plane of 
symmetry. HC104 is a pseudo-acid changing into 
the1 ac»-form on dilution. A. J. M.
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Raman spectra of low  frequencies and inter- 
m olecular forces. E. G ross and E. K o m ar o v  
(Acta Physicochim. U.R.S.S., 1937, 6, 637—638; cf. 
A., 1936, 547 ; this vol., 2S3).—The Raman spectrum 
of CS2 at about 0-5 atm. shows no trace of the strong 
70 cm.-1 frequency observed in the solid, although the 
less intense 655 cm.-1 line is distinct.. This is inter­
preted as proving' that the low-frequency Raman 
spectrum is due to intermol. forces. J. W. S.

Raman effect. LXXI. cycioPropanecarboxylic 
and acrylic acids and derivatives. K. W. F.
K o h l r a u s c h  and R. S k r a b a l  (Monatsh., 1937, 70, 
377—397 ; cf. this vol., 220).—Data are recorded for 
cycfopropanecarboxylic acid and acrylic acid and their 
Me, Et, Pra, IV3, and Bur esters and chlorides, for 
the Buy esters of AcOH and Pr“C02H, and for the 
Pr°, Pr ,̂ and Buy esters of ‘Pr?CQ2H. Constitutive 
influences in these spectra are discussed. H. J. E.

Raman effect. LXXII. Nitrogen compounds. 
IV. Nitriles. A. W. R e it z  and R . S k r a b a l  
(Monatsh., 1937, 70, 39S—404).—Data are recorded 
for cyanoci/cfo-propane, -butane, and -pentane, and 
for aceto-, propio-, isobutyro-, acrylo-, and n- and 
i'so-valero-nitrile. The variation of the C ^N  
frequency is discussed. H. J. E,

Raman spectrum of some ketones. Influence 
of cyclisation. (M lle.) D. B iq tja r d  (Compt. rend., 
1937, 2 0 4 , 1721— 1723).—-The Raman spectra of 
COMePr, C0Et2, ci/cZopentanbne, COMeBu, COEtPr, 
ci/cZohexanone, C0Me-C5Hn , COEtBu, COPr2, suber- 
one, COPhEt, indanone, COPhPr, tetralone, COPhBu, 
and benzosuberono have been determined. The 
frequency ~  1680 to 1700 cm.-1 corresponding with 
CO increases on passing from a chain to a compound 
with a 5-membered ring, but decreases when the ring 
contains 6 ’or 7 atoms. The frequency decreases with 
cyclic compounds on increasing the no. of atoms in 
the ring from 5 to 7. R. S. B.

Raman effect. LXXIII. Derivatives of the 
three- and four-ring. R. S k r a b a l  (Monatsh., 
1937, 70, 420—424).—Raman spectrum data are 
recorded for Et2 ci/dopropane- and ci/cZobutane-1 : 1- 
dicarboxylate, Me cycZopropyl- and cycZobutyl-carb- 
amate, aminoci/cfobutane and .its iV!-Me2 derivative 
and diazotisation products. Prom the Raman spec­
trum, the diazotised product contains approx. equal 
proportions of Ci/cZopropylcarbinol and cyciobutanol.

H. J. E.
Ram an frequencies of dioxan. R. C. W il l ia m ­

so n  (J. Chem. Physics, 1937, 5, 666).—Raman 
displacements are recorded. W . R. A.

Ram an spectra of oxonium  com pounds. G.
B r ie g l e b  and W. L atjppe (Nature, 1937, 1 4 0 ,  
236—237).—Frequencies are recorded for the follow­
ing systems, at temp, from —80° to —32°, -with the 
H halide in excess: MeOH-HCl (or HBr), EtOH- 
HC1 (or HBr), Me20-HCl (or HBr), and EtaO-HCl 
(or HBr). The spectra of these solutions are 
characteristically different from those of the com­
ponents, and’ show that the compounds do not exist 
in solution of excess of H halide as oxonium . com­
pounds, but as compounds, named “  oxan,” with 
0 IV. L. S. T.

Intensity of the Raman continuum in alcohol- 
benzene m ixtures. A. Ca r r è l l i  and P. Ce n n a m o  
(Nuovo Cim., 1937, 1 4 , 217— 221).—The Raman 
continuous spectrum obtained with EtOH-C6H 8 
mixtures in the neighbourhood of the 4046 a . exciting 
line is abnormal, due to the vibration frequencies of 
intermol. bonds. 0. J. W.

Scattered radiation of m ixed crystals. M. 
V ttks (Acta Physicochim. U.R.S.S., 1937, 6 , 327— 
338).—Mixed crystals of p-C6H4Br2 and p-C6H4C12 
were examined over a range of concns. For large 
frequencies the spectrum o f each component is 
superposed on the other, but for smaller frequencies 
there is gradual transition from one component to 
the other. The crystals of £>-C6H4Br2 are isomorphous 
with the a-modification of ^-C0H4C12. It is im­
possible to obtain mixed crystals with the (3-modific- 
ation of £>-CgII4C12 if the conen. of p-C6H4Br2 is >  
1%. “ C. R. S.

Polarisation of Raman lines of som e organic 
com pounds. B. K . Ch a u d h u r i  (Indian J. Physics, 
1937, 1 1 , 203—211).—The depolarisation factors for 
lines in the Raman spectra of piperidine (I), (CH2-NH2)2, 
NHEt2, and NEt3 have been determined. (I) has 
puckered ring structure; in (CH2-NH2)2 there is.no 
free rotation about the C-C axis, but the NH2 rotate 
about the Ç-N bonds. F. J. L .

Physical identity of enantiomerides. IV. 
Raman spectra of d- and i-cam phoric acids and 
-cam phoric anhydrides. B. K. Sin g h  and B. 
M is r a  (Proc. Indian Acad. Sci., 1937, 6, A, 90—  
96).—Raman spectra of the d- and Z-forms are 
identical. An intense line at 706 cm.-1 in the acid, 
due to the C(C)4 group, is. shifted to 607 cm.:1 in the 
anhydride. C. R. H.

Inhibition of fluorescence. K. S. G. Doss 
(Proc, Indian Acad. Sci., 1937, 6, A, 24—31).—The 
efficiency of various ions as inhibitors o f the 
fluorescence of solutions of quinine sulphate and Na 
fluoresceinate, and the efficiency of quinine sulphate 
and “  aniline-iodoeosin ”  as auto-inhibitors of 
fluorescence, have been calc, from recorded data. 
Whilst inhibition by ions such as Cl', Br', etc. can be 
interpreted on the basis of collisions of the second 
kind, the high efficiency o f auto-inhibition can be 
explained only by assuming polymerisation of the 
fluorescent substances. C. R. H.

Band analysis of the scintillation spectra of 
zinc sulphide phosphors excited by a-rays. W.
K u t z n e r  (Z. Physik, 1937, 1 0 6 , 551— 571).—  
Phosphors were prepared consisting of 5 g. of ZnSr-f-
0-0005 g. of Cu (or other metal) +0-5 g. of alkali 
halide. Details of spectra from 22 such preps, are 
recorded. The no. of bands from each varied from
2 to 6 and fell in the range 4250—6350 a . A. E. M.

Contact potentials for metals im m ersed in a 
dielectric and conduction of electricity by liquid 
dielectrics. H. J. P l u m l e y  (Physical Rev., 1937, 
[ii], 5 2 , 140; cf. Baker, this vol., 437 ; Reiss, ibid., 
337).-—The problem of the origin of the electrical 
conductivity of pure non-polar dielectric liquids 
involves the explanation of the field-independent 
current, and o f the current at higher field strengths.
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Experiments on the contact potential between Au 
and brass electrodes in isooctane are described which 
are entirely inconsistent -with the Edler-Zeier and 
Baker-Boltz thermionic emission theory of high field 
current phenomena. N. M. B.

Photovoltaic effect with a highly insulating 
substance. G. N a d j a k o v  (Z. physikal. Chem., 
1937, B, 36, 314—321).—When the composition of 
the light incident on a S-H20  interface is changed 
by a filter, a p.d. is established, electrons moving 
in a direction opposite to that of the incident light. 
The effect occurs ■within the S, not merely at the 
surface. The migration of charge in S seems to be 
facilitated by light. R. C.

External and internal photo-electric effects of 
non-conductors. G. N a d j a k o v  (Z. physikal. Chcm., 
1937, B, 36, 309—313).—An improvement in the 
classical method of observing the Hallwachs-Lenard 
effect is to coat the auxiliary electrode with paraffin, 
which eliminates its external photo-electric effect. 
Under these conditions only non-conductors having 
a photo-electric conductivity exhibit an apparent 
inverse effect. With Al, brass, shellac, resin, paraffin 
oil, and glycerol, the external photo-electric effect 
is entirely unipolar. For S it is unipolar only for 
XX <265 m[x. R. C.

Effect of light on thin m etallic layers. Q.
M a j o r a n a  (Physikal. Z., 1937, 38, 663—667; cf. 
A., 1933, 114, 355).—The production of a pulsating 
electric current in thin foils intermittently illuminated 
has been further studied with Au foils, and Au films 
deposited by cathodic sputtering. There is qual. 
agreement with results calc, on the basis of heat 
theory, although this is insufficient to explain the 
smaller phase displacement with thicker foils, and 
the change in phase displacement with thin foils 
when different light sources are used. A. J. M .

Photo-conducting efleet in thin m etallic film s.
T. F u k u r o i  (Sci. Papers Inst. Phys. Chem. Res. 
Tokyo, 1937,32,187— 195).—The increase in electrical 
conductivity on exposure to ultra-violet light of 
films of Hg, Cd, and Zn deposited on cold (—180°) 
glass or quartz plates is max. for a definite thickness 
o f film characteristic of each metal. The threshold 
X is the same as that of the external photo-electric 
effect. It is suggested that the film is composed 
of isolated metallic granules, and that when exposed 
to ultra-violet light photo-electrons are emitted and 
move along the surface o f the glass or quartz found­
ation under the potential gradient. A. J. M.

Nature of the barrier layer in the cuprous 
oxide photo-voltaic cell. II. J. W. B a l l a r d  and
E. H u t c h is s o n  (Physical Rev., 1936, [ii], 49, 411).— 
Sensitisation of the Cu20  surface occurs on bombard­
ing with positive ions, negative ions, or electrons; 
it has not been obtained by heating the disc as a 
whole. Positions of max. spectral responses and of 
limiting X in the near infra-red are independent of 
the kind of gas used hi bombardment. Electrical 
resistance and total response of a cell depend on the 
kind of gas, and the former apparently increases 
with time of bombardment. Max. sensitisation 
depends on an optimum time, but the position of

max. spectral response is independent of the time of 
bombardment and probably of the kind of metallic 
film. L. S. T.

Carrier m obility spectra of spray electrified 
liquids. S. C h a p m a n  (Physical Rev., 1937, [ii], 52, 
184r—190).—The mobility spectrum of distilled H20, 
and solutions of Nal, LiCl, KC1, A1C13, and MgS04 
electrified by spraying and bubbling was investigated 
by means of an Erikson mobility apparatus under 
high resolving power. Current-mobility curves are 
given, and peaks and the variation of electrification 
with concn. are interpreted and discussed. The 
effects on the curves of age of the carriers and humidity 
of the air were examined. Results indicate that the 
peaks represent stable groupings and that all the 
carriers are singly charged. N. M. B.

Mechanism of current conduction in liquids 
of low  dielectric constant. K. H. R e iss  (Ann. 
Physik, 1937, [v], 30, 34; cf. this vol., 169).—A 
correction. The application of Onsager’s theory 
contains a calculation error. 0 . D. S.

Experiment about electric absorption. C. J.
G o r t e r  and F. B h ons  (Physica, 1937, 4, 667— 
668).—A const, electric field up to 5 X 104 volts 
per cm. had no effect on dielectric losses in dil. 
solutions of different polar substances in C6H 6 and 
PhN02. H. J. E.

Dipole loss and m olecular structure. E . K e u t - 
n e r  and G . P o t a p e n k o  (Physikal. Z ., 1937, 38, 635—  
636).—Dispersion and absorption determinations 
with MeOH, EtOH, Pr“OH, and Bu“OH at X 130— 
18 cm. have been carried out. The relaxation times 
from absorption experiments are <  those from 
dispersion, the ratio of the times being equal to the 
association factor o f Debye and Ramm. The calc, 
mol. radii of the alcohols agree with those obtained 
from stereochemical data. The rotation o f the OH 
group independently of the rest of the mol. is solely 
responsible for the dipole loss and dispersion in the 
above X range. A. J.M .

Dipole m om ent and structure of dimethyl- 
telluronium di-iodide, (a) H. C. Yuan, (b ) C. H. 
Yao and C. E. Sun (J. Chinese Chem. Soc., 1937, 5, 
219—222; cf. this vol., 169).—-Polemical. R. C.

Possible explanation of som e anomalous dipole 
m om ents. F . C. F r a n k  and L. E. S u t t o n  (Trans. 
Faraday Soc., 1937, 33, 1307— 1316).—It is suggested 
that the apparent electric moment o f non-polar 
mols. containing balanced polar groups may be due 
to. a combination o f local dipole fields and the field 
applied for measurement in producing local changes 
in solvent density. This effect will depend on the 
nature of the solvent and on the moments and no. 
o f polar groups in the solute. The abs. val. for the 
polarisation of p-benzoquinone calc, from the theory 
is in accord with experiment. The theory is com­
pared with that of Jenkins (A., 1936, 924, 1183) and 
Bauer (ibid., 1065). J. W . S.

Dielectric properties of acetylenic com pounds. 
VIII. Propiolyl chlorides and other acid chlor­
ides. S. M. K o e h l  and H. H. W e n z k e  (J. Amer. 
Chem. Soc., 1937, 59, 1418— 1420; cf. this vol., 347).
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.—Electric moments of acetyl, propionyl, butyryl, 
benzoyl, cinnamoyl, butylpropiolyl, and amylpropiolyl 
chlorides have been determined. Consideration of the 
data of dipole moments and chemical reactivity 
indicates the existence of resonance in these com­
pounds. Three forms are assumed to contribute to 
the mol. The moments of the acid chlorides attached 
to unsaturated hydrocarbon residues are >  those of 
the saturated acid chlorides, by reason of resonance of 
the C0C1 group with the unsaturated hydrocarbon 
residue. E. S. H.

Electric m om ents of some aliphatic dinitriles. 
P. T r u n e l  (Compt; rend., 1937, 205, 236—238).— 
Vais, of the moment are given for the dinitriles 
CN-fCILJ^CN. ranging from 3-55 for n =  3 to 

• 4-47 for n = '1 0 ; they are discussed in relation to the 
shape of the mols., free rotation of the linkings,, and 
the interaction between the CN groups. The inter­
action is a max. for n =  6. These nitriles exist as 
•single mols. in CgH6 solution. A. J. E. W v '

Dipole m om ent of a monosubstituted deriv­
ative of cyclopropane («-propylcyciopropane).
J. B o e s e k e n  and H. V .T a k e s  (Rec. trav. chim., 1937, 
56, 80S—862).—n-Projyylayclopropane, b.p. 68-5°, has 
a small dipole moment, 0-75 X 10~18. F. L. U.

M oments of coumarin and its 3-phenyl deriv­
ative and of substituted y-pyrones. C. G. L e
F £ v r e  and R . J. W . L e  F e v r e  (J.C.S., 1937, 1088— 
1090).—The following dipole moments have been 
determined : coumarin 4-48 D, 3-phenylcoumarin
4-30> 2 : 6-dimethyl-y-pyrone 4-6g, 3 : 5-dia‘cetyl-2 : 6- 
dimethyl-y-pyrono 4-0r>, 2 : 6-diphenyl-3 : 5-dimethyl- 
tetrahydro-y-pyrone l-80, dehydracetie acid 2-83. 
The bearing of these results on the structures of the 
mols. is discussed. J. G. A; G.

Dipole m om ent of phenyl p-tolyl sulphide and 
covalency angle of sulphur. S. L . Ch ie n  and 
T. C. L a y  (J. Chinese Chcm. Soo., 1937, 5, 204—213; 
cf. A., 1934, 131).—The dipole moment is 1-75 D. 
It is calc, that the covalency angle of S in Pli2S is 
115—116-5°. Equations for calculating covalency 
angles of O and S, allowing for interaction moments, 
have been derived. R. C.

Electrical saturation in dilute solutions of 
nitrobenzene. A . P i e k a r a  (Physikal. Z ., 1937, 38, 
671— 674).— The decrease (Ac) in dielectric const, of 
solutions of PliNO, in C8H6, CC1.,, and C6H14, respec­
tively, when placed in an electric field (strength E) 
has been determined. There is an approx. linear 
relationship between Ae and E2. The mutual coupling 
of PhN02 mols. decreases very rapidly with decreasing 
concn. The coupling between PhN02 mols. and mols. 
of solvent varies considerably for different solvents, 
being weakest with C6H14, and strongest with CcH8. 
The deformation moment of PhN02 is due to a dis­
placement of the two 0  atoms attached to N. In  a 
field of 100 kv. per cm. the 0  atoms are displaced to 
the extent of 0-001 a . A. J. M.

Molecular rotation in crystalline disubstituted 
ethanes. A. H. W h it e  and S. O. M o r g a n  (J. Chem. 
Physics, 1937, 5, 655—665).—Dielectric consts. and 
conductivities of solid and liquid (CH2Cl)o, (CH2Br)2, 
(CH2-CN)2, (CH2-NH2)2, and (CH,-CNS), over a "wide

L L (A., I.)

range of temp, have been measured. Thermal 
measurements show new transitions in (CH2,CN)2 at 
—38° .to —46° and in (CH2Br)2 at —23°, to —25°. 
(CH2-CN)2 rotates about all three axes of the crystal 
between transition and m.p. Internal rotational 
■motion in the various mols. is discussed. W. R. A.

Rotation of som e long[-chain] molecules in 
the solid state. C. P. S m y t h  and W. O. B a k e r  
(J. Chem. Physics, 1937, 5, 666).—The dielectric 
consts. of long-chain mols. in the solid and liquid 
states have been investigated. Et undecoate does 
not appear- to possess general rotational freedom since 
the dielectric const, drops sharply on solidification and 
then decreases uniformly and slowly with falling temp. 
The temp, variations of the dielectric consts. of Et 
palmitate (a and ¡3), Et stearate, and cetyl alcohol are 
reported and discussed. W. R. A.

Refractive indices of liquid oxygen, nitrogen, 
and hydrogen. H. E . J o h n s  and J. O. W il h e l m  
(Canad. J. Res., 1937, 15, A, 101— 108).—Vais, of n 
for X 6939, 5461, and 4358 a . have been obtained at 
temp, ranging from the f.p. to ‘the b.p. The vals. at 
the b.p. for X 5461 a . are 0 2 1-2242, N2 1-1990, H„
1-1120. C. R. H.

Birefringence of quartz in the far ultra-violet 
and the Schumann region. R. Se r v a n t  (Compt. 
rend., 1937 , 205, 230—231).—Measurements at XX 
between 2300 and 1450 a . are recorded. The bi­
refringence increases rapidly at low XX, for which the 
X’oode-Adams formula does not apply. A. J. E. W.

Optical rotatory power of turbid solutions in 
an electric field, (a ) J . K u n z  and R . G. L aB a w . 
(b) E. B . L u d l a m , A. W. P r y d e , and H. G. R u l e  
(Nature, 1937,140,194).— (a ) The rotation previously
described (A., 1936, 1447) is due to suspended
material.

(b ) Careful filtration removes the optical activity. 
The effect is due to dicliroism induced in the particles 
by the electric field. L. S. T.

Genealogy of phosphorus and its com pounds.
T. M il o b ^jdzki (R ocz. Chem., 1937,17,239—253).—A 
lecture. R . T.

Structurally equivalent units and the classific­
ation of norm al and abnorm al liquids. R . H.
E w e l l  (J. Amer. Chem. Soe., 1937,59,1575— 1576).— 
Liquids are classified as (1) abnormal (compounds 
which form H linkings, e.g., H20, NH3, alcohols, org. 
acids, HF, etc.), (2) intermediate (compounds con­
taining CIO, C:N, or NIO groups, e.g., ketones, esters, 
nitriles, N 02-derivatives, etc.), and (3) normal (all 
others except molten metals and salts, e.g., hydro­
carbons, ethers, S02, PCL, CS^ HC1, C02, etc.). 
Consideration of a no. of aliphatic org. liquids leads 
to the conclusions that the CH2 group is structurally 
equiv. to ether 0  and the CH group to lert. N. The 
structural equivalence does not appear to hold for 
aromatic compounds. E . S. H.

Optical dissociation of polyatom ic m olecules 
in vapours. B. v a n  M a n e n  (Chem. Weekblad, 
1937, 34, 549—555).—A review. S. C.

Shape of phase boundaries in liquids. N. F.
L asch k o  (Trav. Inst. Chiin. Charkov, 1936, 2, 101—
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104).—A generalised form of Thomson’s formula is 
derived. R .T .

Theory of the expanded film . K. A r iy a m a  
(Bull. Chem. Soc. Japan, 1937, 12, 335— 337).—The 
sudden appearance of the expanded, state (cf. A.', 1934, 
140) is interpreted as the two-dimensional analogue of 
the sharp transition between the “  ferromagnetic ” 
and “  paramagnetic ”  states of an ensemble of mols. 
with permanent electric moment, ¡¿. The theory is 
supported by existing; data for myristic acid, and 
leads to the val. [x =  2-5 X IO-18 e.s.u. J. G. A. G.

Energy exchange between a gas and a solid 
surface. J. M. J a c k s o n  and H. T y s o n  (Mem. 
Manchester Phil. Soc., 1937, 81, 87— 102).—Theoreti­
cal. The exchange energy between a gas and a solid 
surface is examined for Ne and W using London’s 
perturbation theory instead of the Born collision 
theory. The results show that the contribution to the 
accommodation coeff. from transitions between free 
states of gas atoms is very small. The energy
exchange is mainly carried on by atoms of low kinetic 
energy by means of transitions between the adsorbed 
levels and the continuum of free energy states..

A. J. M.
Size of pores and interior volume of am or­

phous and crystalline substances. G. G r a u e
and N. R ie h l  (Z. anorg. Chem., 1937,233,365— 375). 
—A detailed account of work already noted (this vol., 
405). F. J. G.

Intensity of orbital interaction in crystals.
R. F o r r e r  (J. Phys. Radium, 1937, [vii], 8,241—250). 
— On the hypothesis of the electronic orbital system 
the linking which fixes; an atom with respect to its 
neighbours is termed the contact orbital and its 
intensity T  =  Fj\/N, where T  is temp, of fusion and 
N  is the no. of contacts. A systematic study of J1 as a 
function of Z (at. no.) has been made. F  depends on 
a “ factor of origin ” and the no. of uncoupled spin 
electrons. “ Factors Of origin” for elements are 
identical with factors for ions of singly ionised solid 
salts and both factors depend only on the principal 
quantum no. W. R. A.

Influence of a double linking on the firmness 
of nearby single linkings. T. F ör ster  (Z. Elek- 
trochem., 1937 , 43, 667— 668).—The rule that the 
presence of a double linking weakens the single linking 
next but one to it can be deduced from the modem 
quantum-mechanical theory of valency. J. W. S.

Quantitative discussion of linking orbitals.
L. P a u l in g  and J. Sh e r m a n  (J. Amer. Chem. Soc., 
1937, 59, 1450— 1456).—Theoretical energy curves 
for one-electron linkings between two atoms are calc, 
for linking orbitals formed by hybridisation of 2s 
and 2p orbitals, 3s and 3p orbitals, and 3s, 3p, and 3d 
orbitals, the same radial part being used for the 
orbitals in; a set. For s-p hybridisation the linking 
energy is closely proportional to S2, with S the 
magnitude of the angular part of the linking orbital 
in the linking direction. The energy of a normal 
covalent linking A -B  between unlike atoms is probably 
represented more closely by the geometric than by the 
arithmetic mean of the linking energies for A -Ä  and 
B-B. The energy of the one-electron linking in the

Li mol.-ion, calc, by consideration of the s-p separ­
ation, is 1-19 e.v. The hybrid linking orbital involves 
approx. equal contributions from the 2s and 2p 
orbitals of the Li atom. E. S. H.

Carbon-halogen distance in the methyl hal­
ides. G. B. B. M. S u t h e r l a n d  (Nature, 1937, 140, 
239—240).—The distances between C and halogen 
atoms in the Me halides now recalc, from spectroscopic 
data are <  the vals. previously accepted and those 
obtained by electron diffraction. Comparison with 
the corresponding distances in the C tetrahalides and 
of the force consts. for the C-halogen linking in the two 
cases supports the revised vals. L . S. T.

Force constants and molecular structure. 
II. Ethylene. III. M olecules containing CIO 
and CIC linkings. H. W. T h o m p so n  and J. W. 
L i n n e t t . IV. Ethylene and tetrachloroethyl- 
ene. J. W. L i n n e t t  and H. W. T h o m p s o n . V. 
Relation between force constant and bond length. 
H. W. T h o m p so n  and J. W. L in n e t t . VI. Com ­
pounds containing the cyanide link. J. W. L i n ­
n e t t  and H-. W. T ho m pso n  (J.C.S., 1937,1376— 1384, 
1384— 1393, 1393— 1396, 1396— 1399, 1399— 1403; 
cf. this vol., 494).—An investigation of the force 
consts. of polyat. mols. and their correlation with mol. 
structure.

II. A potential function for the C2H4 mol. is 
deduced, taking into account both parallel and 
perpendicular vibrations (cf. Sutherland and Dennison,
A., 1935, 569) and force consts. are calc. The form of 
the vibrations is discussed. The vibration frequencies 
of C2D4 are estimated and differ from those calc, by 
Manneback and Verloysen (A., 1936, 1324).

III. Potential functions are obtained for C2H4, 
allene, keten, and CH20. Force consts. are deduced 
and compared with those of C2H4 (see above), C02, 
C30 2, CO, and C2H2 (cf. Part I, loc. cit.). Vals. for 
corresponding linkings are, in general, in agreement. 
Differences can be interpreted as due to the existence 
of resonance hybrids, C30 2 and C02, or to electron 
drifts in the mol. due to the attraction of the CO group 
for electrons. The forms of the mol. vibrations are 
discussed

IV (cf. this vol., 224). The C-C bond const, in 
C2C14 is <  in C2H4. It is suggested that the mol. of 
C2C14 is a hybrid structure.

V. The relation between force const, and bond 
length of the C'O, C-C, and C*H linkings in the com­
pounds investigated is in fair agreement with the 
relationships of Badger (A., 1936, 14) and Clark (this 
vol., 66).

VI. The force consts. of CN, the CN-  ion, HCN,
DCN, C2N2, CNC1, CNBr, CNI, the CNS~ ion, Hg(CN)2, 
and the Ag(CN)2-  ion are discussed. The val. of the 
force const, of the C;N linking in C2N2 is <  the normal 
val.; it is suggested that the compound has a meso- 
meric structure. Similar low vals. are obtained for 
CNC1, CNBr, and CNI, and for the CNS-  ion, which, 
it is suggested, may have bonds of H  or units. 
The val. of the C-H bond const, in HCN is high (cf. 
Part V). The variation of the force const, with bond 
length is compared with the theories of Badger and 
Clark (loc. cit.). O. D. S.
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Application of a new mathematical method 
to vibration-rotation interaction. (M iss) J. E. 
R o s e n t h a l  and L. M otz (Proc. Nat. Acad. Sci., 1937, 
23,259—265). N. M . B.

Vibration-rotation energy levels of polyatom ic 
m olecules. III. Effect of centrifugal distor­
tion. E. B. W il s o n , jun. (J. Chem. Physics, 1937,
5, 617—620).—Mathematical. An approx. quantum- 
mechanical treatment is used to calculate the effect 
o f centrifugal distortion on the individual rotational 
energy levels of semi-rigid asymmetrical rotator mols. 
Assuming that the vibration functions are harmonic 
oscillator functions, the numerical coeffs. in this
treatment are the same as those obtained by classical
treatment. W . R. A.

Elements of the factored secular equation for 
the sem i-rigid water-type rotator, with applic­
ation to the hydrogen sulphide band at 10,100 A .
B. L . C r a w f o r d , jun., and P. C. Cross (J. Chem. 
Physics, 1937, 5, 621—625; cf. preceding abstract).— 
Numerical vals. of the coeffs. of the mol. consts. in 
the secular equation of Wilson are given and a 
procedure for obtaining the roots of the equation is 
described. An application to the H2S band at
10,100 A. is made and the vals. are compared with 
those derived from classical treatment. The new 
mol. consts. and term vals. of H2S are given.

W. R. A.
Surface tension of heavy water. H. L ac h s  

and I. M in k o w  (Rocz. Chem., 1937, 17, 363—366).— 
No difference is found between the surface tension of 
H20  and D20, or ofi ts temp, coeff., at 20—27°. 
Selwood and Frost’s results (A., 1933, 1233) are not 
confirmed. R. T.

Surface tension of som e alcohols of the deca- 
bydronaphthalene and hydrindane series. W. 
H u c k e l  and F. R e im e r  (J. pr. Chem., 1937, [ii], 149, 
81— 84).—Measurements of the surface tension of 
/ra?!<s-decahydro-a- and -P-naphthol, ci\s-decahydro-(3- 
naphthol, cis- and fraiW-5-hydroxyhydrindane, and 
menthol show that the differences observed are 
parallel with differences in d. In general the differ­
ences in surface tension are too insignificant to be 
useful in the elucidation of constitution. H. W.

Methyleneimines : determination of parachor.
D . D ic k in s o n  and J. G r a y m o r e  (J.C.S., 1937, 
1368— 1370).—The parachors of methyleneimines 
prepared by the action of CH20  on NHJile, NH2Et, 
NH2Pr°, NHolV3, NH2Bu“, and NH2Bu? have been 
measured. Vals. agree with those calc, from Sugden’s 
consts. for the cyclic formula (NR‘CH2)3, but deviate 
from those calc, from Mumford and Phillips’ stan­
dards. The deviation increases on ascending the 
series and is a max. for the Pr compound, iso- 
Propyhnethyleneimine, has b.p. 220°. O. D . S.

Focussing of electrons in an A'-ray tube.
N. C. Beese (Rev. Sci. Instr., 1937, [ii], 8,258— 262).—  
A theory to account for the variations in the observed 
focal spot patterns on the anodes of X-ray tubes 
-caused by changes in the geometry of the cathode 
structures is postulated. Data on the variation in 
size and energy distribution within the focal spots 
with these characteristics are given. N. M. B.

Passage of X-rays through oscillating crys­
tals. R. M .'L a n g e r  (Physical Rev., 1936, [ii], 49, 
206).—Theoretical. L . S. T.

Lattice sums involved in the calculation of 
elastic constants. M. G. G o ep p e r t -M a y e r  and A. 
M a y  (Physical Rev., 1937, [ii], 52, 242; cf. A.,
1936, 1053).—A correction. N. M. B.

Surface m igration of barium . M . B e n j a m in
and R. 0. J e n k in s  (Nature, 1937, 140, 152).—No 
surface migration of Ba either on Ni or W  even after
16 hr. at 1100° abs. could be detected. L . S. T.

Structure of electronic excitation levels in 
insulating crystals. G. H. W a n n ie r  (Physical 
Rev., 1937, [ii], 52, 191— 197; cf. Slater, this vol., 
8).—Mathematical. A method of studying the energy 
spectrum for an excited electron configuration (a 
single excited electron taken out of a full band of 
N  electrons) in an ideal crystal is described.

N. M. B.
Modern theory of solids. III. F. S e it z  and 

R. P. J o h n so n  (J. Appl. Physics, 1937, 8, 246—  
260; cf. this vol., 286).—A survey of the properties 
of crystal surfaces and o f the influence of impurities 
and flaws on certain vol. characteristics. Con­
temporary theory is discussed critically and hypotheses 
are provisionally advanced. N. M . B.

Anisotropic liquids. W. K a s t  (Physikal. Z.,
1937, 38, 627—635).—A review.

Anisotropic growth of silver crystals by con­
densation from  vapour. J. H . H o w e y  (Physical 
Rev., 1936, [ii], 49, 200).—Under certain conditions, 
Ag vapour condensing in a vac. on suitable nuclei 
of solid Ag kept at a temp, slightly <  the m.p. forms 
single-crystal needles. Features of this growth are 
described and an explanation is put forward.

L. S. T.
Type of crystalline texture observed in alumin­

ium wire subjected to alternating torsion. R.
Jac q u e sso n  (Compt. rend., 1937, 205, 331— 332).—  
Crystals of Al subjected to alternating torsion at 
first suffer a small dislocation and then break up into 
an aggregate of crystallites with an oriented structure.

R. S. B.
Crystal structure of compounds of the rare 

earths with the metalloids of the fifth group. 
II. Nitrides of lanthanum, cerium , and praseo­
dym ium . A. I a n d e l l i  and E. B o t t i (Atti R. 
Accad. Lincei, 1937, [vi], 25, 129— 132; cf. this vol., 
401).—LaN, CeN, and PrN have a face-centred cubic 
lattice of the NaCl type, with a 5-27, 5-01, 5-15 a ., 
respectively. The val. of a for CeN is abnormally 
low. The radius of the N '" ion is calc, to bo 0-75—  
0-77 a . O . J . W .

Constitution of nitrosyl com pounds. Crystal 
structure of nitrosyl perchlorate and nitrosyl 
borofluoride. L. J. R l in k e n b e r g  (Rec. trav. 
chim., 1937, 56, 749—754; cf. A., 1936, 275).— 
X-Ray diagrams of N0C104 and NOBF4 afford 
evidence of their heteropolar constitution, and show 
them to be isomorphous with the corresponding NH4 
compounds. Comparison of the diagrams for per­
chlorates and borofluorides shows that, with respect 
to size, N 0 ‘ =  H30 ' <  NH4\ Dimensions of the
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unit cell of N0C10. are : a 9-00±0-05, b 5-68;t:0'05, 
c 7-23+0-03 a ., mol. vol. 56-0; of NOBF4 : a 8-79±
0-03, fr‘5-.66±0-03, c 7-10±0-10 a ., m ol. vol. 53-5.

F. L. U.
X-Ray study of potassium hydrogen carbon­

ate. J. Dhati (Indian J. Physics, 1937, 11, 187— 
191).—KHC03 crystals are monoclinic prismatio, a 
15-01, b 5-69, c 3-68 a., (3 104° 30', space-group 
CjA (P21/a). The C03 group has the same shape and 
dimensions as in NaHC03. F. J. L.

Salts of hexahydrated cations. I. Hexa- 
hydrated hypophosphites of bivalent metals.
A. F e r r a r i  and C. Co l l a  (Gazzetta, 1937, 67, 294—
301).—X-Ray measurements show that the com­
pounds M(H2P 02)2,6H20  (M =  Mg, Ni, Co) have a 
tetragonal symmetry. In the lattice the [M(H20 )6]" 
cations have an octahedral configuration and are 
arranged with a face-centred, monometric symmetry. 
Tho H2P 02' anions have a tetrahedral configuration 
and are arranged tetragonally; for the compounds in 
above order a =  10-29, 10-30, 10-22 a ., respectively. 
Rose’s compound, 2Ca(H2P 02)2,Co(H2P 02)2,2H20, 
does not exist. O. J. W.

Crystal structure of the ethyl sulphates of the 
rare earths and yttrium . J. A. A. K e t e l a a r  
(Physica, 1937, 4, 619—630).—The dimensions of the 
elementary cells of the Et sulphates of La, Ce, Pr, 
Nd, Sa, Gd, Dy, and Yt [M(S04Et)3,9H20)] were a
14-080, 14-048, 14 007, 13-992, 13-961, 13-931, 13-906,
13-903 and c 7-11, 7 11, 7-09, 7-07, 7-08, 7-06, 7-04, 
and 7-05 A., respectively (symmetry Cyt). The 
intramol. arrangement of the atoms is discussed.

H. J. E.
Crystal and m olecular structure of carbon 

tetraiodide and tetrabromide. C. F i n b a k  and 
O. H a s se l  (Z. physikal. Chem., 1937, B, 36, 301— 
308; cf. A., 1925, i, 1).—CI4 crystals at room temp, 
are probably monoclinic and isomorphous with those 
of CBr4, but near the m.p. become isotropic. The 
unit cell of CBr4 has a 21-12, 6 12-26, c 24-14 a . 
Electron diffraction experiments with CI4 vapour 
show the distance C— I in the tetrahedral mol. to be
2-12¿0-02 A. The corresponding val. for CBr4 is
1-93±0-02 a . " R. C.

Crystallography of herapathite. C. D. W est  
(Amer. Min., 1937, 22, 731—735).—Data for crystals 
found in various herapathite preps, are recorded, 
and their unusual optical properties are discussed.

L. S. T.
New form  of resorcinol. A. R . U b b e l o h d e  

and J. M. R o b e r t so n  (Nature, 1937, 140, 239).— 
P-Resorcinol, a 7-91, b 12-57, c 5-50 A., cell voh, 
547 A.8, 4 mols. per cell, 1-327, space-group
Cl, (Pm ;), is prepared by the slow evaporation of a 
solution in C6Hg at room temp, using specially-dried 
air. Vac. sublimation of m-C6H4(0H)2 under certain 
conditions gives a preponderance of (3-crystals in 
large, shining, flakes. When cry3t. from boiling C6H6, 
C6H4(OH)2 gives good crystals of the a-form, but 
C6H2D2(OD)2 (I) gives poor crystals of tho (3-form. 
On vac. sublimation (I) again behaves differently in 
giving a preponderance of crystals with the a-structure.

L. S. T.

Explanation of the disposition and inclination 
of row s of m olecules in layers of organic acids 
according to X-rays. V. Y. T s c h e l in c e v  (Compt. 
rend. Acad. Sci. U.R.S.S., 1937, 16, 95—97).—It is 
suggested from a study of the fusibility curves and 
thermal data for systems of phenols and carboxylic 
acids that an oxonium bond is present, and that, by 
analogy, the sheets of mols. in the long-chain paraffin 
acids are held together by oxonium bonds between
C02H groups R-C(0H):0< q .r .C0. This would
account for the inclination of the chains to the planes 
of the layers, as found by X-rays. R. S. B.

X-Ray and thermal examination of ax'-di- 
glycerides.—See A., II, 397.

Elementary cell and space-group of ethyl- 
chlorophyllide. J. A. A. K e t e l a a r  and E. A. 
H a n s o n  (Nature, 1937, 140, 196).—X-Ray diagrams 
of ethylchlorophyllide prepared from the leaves of 
Heracleurti by the method of Stoll give a 8-90±0-02 
and c 38-4^0-2 a . ; 2-7 or approx. 3 mols. per unit 
cell: space-group C\ or Cl, with the Mg atoms 
arranged in spirals around the c axis. L. S. T.

Crystal structure of cellulose. H. M a r k  and 
K. H. M e y e r  (Z. physikal. Chem., 1937, B, 36, 
232—236).—A reply to Sauter (this vol., 226).

R. C.
M olecular structure of canna starch.—See A.,

II, 400.
M olecular structure of and

A s40 6 by electron diffraction. L. R. M a x w e l l ,
S. B. H e n d r ic k s , and (Miss) L. S. D e m in g  (J. Chem. 
Physics, 1937, 5, 626—637).—P40 6 has symmetry T,i 
and P—P separation 1-67±0-03 A. The angle P-O -P  
is 128-5±l-5°. The As—As separation in As40 6 is
3-20±0-05 a . The valency anglo As-O-As is most 
probably 140° although 120° and 127-5° cannot be 
definitely excluded. More accurate determination is 
impossible on account of the scattering of As atoms. 
In P40 6 the P—O separation is 1-67 a ., which is <  
tho sum of the single bond radii (1-76 A.) and the P 
valency angle is approx. 98±2°, the same as the 
recorded vals. for black P, PC13, and P0C13. P4O10 
is of lower symmetry than P40 6 but the P atoms 
appear to have approx. the same arrangement as in 
P40 6. The diffraction pattern of P40 8 closely 
resembles that of P4O10. W. R. A.

Standard substances for exact measurements 
in electron diffraction method. N. A. ScmsoHA- 
k o v  (Compt. rend. Acad. Sci. U.R.S.S., 1937, 15, 
461—462).—One of tho most suitable standard sub­
stances for the determination of interplanar spacings 
in crystals is the two-dimensional crystal of Si20 5 
resulting from the action of electrons on clay minerals.

0. D. S.
Electron diffraction at natural faces of organic 

single crystals. P. A. T h ie s s e n  and T . S c h o o n  
(Z. physikal. Chem., 1937, B, 36, 216— 231).—From 
measurements with «-CggH^, w-C31H64, stearic acid
(I), and cetyl palmitate the dimensions of the unit 
cells have been determined and the internal potentials 
calc. The surface of a crj-stal of the unstable (3-form 
of (I) may contain the stable a-form. The use of
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electron diffraction measurements to determine in the 
case of crystals of substances o f high mol. wt. which 
groups are outermost in the surface mols. is discussed. 
Combination of electron diffraction and X-ray 
measurements considerably enhances the expedition 
and trustworthiness of structure analysis in­
vestigations. R. C.

E lectron-m icroscopic observations on field 
cathodes. E. W. M ü l l e r  (Z. Physik, 1937, 106, 
541—550).—Metallic single crystals are employed 
as cathode in a form of high-voltage cathode-ray tube. 
The image on the screen, giving a picture of the elect­
ron distribution in the discharge and/or the crystal 
structure of the cathode, corresponds with a magni­
fication of 2 X 105. The c.d. of the discharge may 
attain 108 amp. per sq. cm. L . G. G.

Variation of the m odulus of quartz as a func­
tion of the temperature. II. Low  tem per- 
tures. A. L a n g e  y i n  and (Ml l e .) A. M . M o u l in  (J. 
Phys. Radium, 1937, [vii], 8, 257— 259; cf. this vol., 
290).—The piezo-electric modulus of quartz has been 
measured from 23° to —60°. It remains const, 
between 23° arid 0° but decreases linearly by 5-8% 
between 0° and —60°. W. R. A.

Theory of the dependence of ferromagnetic 
properties of metals on temperature. N. Aku­
l o v  (Compt. rend. Acad. Sei. U.R.S.S., 1937, 15, 
445—-450).—Mathematical. O. D. S.

Magnetic interaction and resultant anisotropy 
in unstrained ferrom agnetic crystals. L. W. 
M cK e e h a n  (Physical Rev., 1937, [ii], 52, 18—  
30).—Mathematical. The derivation of the mutual 
potential energy of two equal and parallel magnets 
for special distributions of magnetic moment in each 
is applied, with special reference to higher terms, to 
the atoms in ferromagnetic crystals, and, for the 
computation of ferromagnetic anisotropy, sums to the 
sixth order of zonal harmonics are given. Data and 
results for a no. of metals and alloys are-tabulated.

N. M. B.
Magnetic quality of nickel w ire as influenced 

by the surface. T. F. W a l l  (Nature, 1937, 140, 
238; cf. this vol., 402).—Data for Ni wires in a 
condition of max. permeability show that the magnetic 
characteristic of a wire depends on its diameter. 
The coercive force and remanence are both greater 
in a -wire of smaller diameter (g  ̂in.). L . S. T.

Atom ic m om ents and Curie points in solid 
solutions of nickel. V. M a r ia n  (J. Phys. Radium, 
1937, [vii], 8, 313—315; cf. this vol., 297).—On 
addition of non-ferromagnetic elements to Ni the 
mean at. moment (M) and the Curie point (0) are 
reduced linearly as the at. moment of added element 
is increased; the diminutions in M  and 0 are the 
greater the greater is the valency of the added element. 
When M  or O is plotted against the no. of extra- 
nuclear electrons in the added element for Ni alloys 
with Cu, Zn, Al, Sn, Sb, and Mo practically super- 
posable, straight lines are obtained. The slope of 
these lines for M  shows that addition of one electron 
decreases M  by one Bohr magneton. W. R. A.

“  Transformation temperature "  of a metallic 
film . T. E u k u r o i  (Sei. Papers Inst. Phys. Chem.

Res. Tokyo, 1937, 32, 196—219).—The temp, at 
which there is an abrupt irreversible decrease of 
electrical resistance as a thin film is heated has been 
investigated by determining the change of resistance, 
reflexion of light, and X-ray diffraction with rise 
of temp, of films of Cd, Zn, Hg, Mg, Sb, Pb, and Bi 
condensed on glass! The results (see this vol., 358), 
and those of investigations of the growth of cracks 
in the films, can be explained as due to recrystal­
lisation. It is suggested that the term “  transforma­
tion temp.”  should be replaced by “ recrystallisation 
temp.”  * A. J. M.

Optical changes in freshly-evaporated alumin- 
ium -m agnesium  film s. H. W . E d w a r d s  and 
R. P. P e t e r s e n  (Physical Rev., 1936, [ii], 49, 207).—  
The three types o f changes in reflexion and trans­
mission that occur in these films are described.

L. S. T.
Optical constants of thin gold  film s by means 

of transmission and reflexion measurements 
from  the ultra-violet to the infra-red. F. Goos 
(Z. Physik, 1937, 106, 606—619).—Au films of 
various thickness on quartz were prepared by cathode 
sputtering. From measurements of the % reflexion 
from both sides of the film and the % transmission, 
in the 265 to 1050 m| range, vals. for n and Jc are 
obtained. L. G. G.

Optical properties and structure of thin gold 
film s. P. J. H a r in g h u iz e n , D. A. W a s , and A. M. 
ICr u it h o f  (Physica, 1937, 4, 695—702).—-The re­
flectivity and transmission of films of known thickness 
was measured for XX between 5000 and 8240 a . 
The relation between structure and colour is dis­
cussed. The Au film when first formed on glass is 
amorphous. H. J. E.

Oblique reflexion of light at a m ercury film  
condensed on the cold surface of glass or tin 
leaf. T. F u k u r o i  (Sci. Papers Inst. Phys. Chem. 
Res. Tokyo, 1937, 32, 157— 171).—The effcct of 
thickness of a Hg film deposited on glass or tin foil
at —180° on the change in intensity and degree
of polarisation of light reflected obliquely from the 
film was determined. The results agree with those 
calc, on the assumption that the film is not of uniform 
thickness, but consists of an aggregate of isolated 
clusters. A. J. M.

Light absorption of m etallic film s at low  
temperatures. T. F u k u r o i  (Sci. Papers Inst. 
Phys. Chbm. Res. Tokyo, 1937, 32, 172— 186).— 
In order to discover the ultramicroscopic structure of 
metallic films, the absorption of light by Hg, Cd, and 
Zn films deposited on cold ( — 180°) quartz plates 
was determined. The results agree with the assump­
tion that the surface has a granular structure (cf. 
preceding abstract). A. J. M.

Theory of distant diffraction. J Sa v o r n i n . 
(J. Phys. Radium, 1936, [vii], 7, 434—440; 1937, 
[vii], 8“, 312). W. R. A.

Experimental study of distant diffraction. J.
Sa v o r n in  (J. Phys. Radium, 1937, [vii], 8, 309— 
312).—Diffraction of elliptical vibrations of visible 
light from Cu, Au, and steel screens as functions of
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incident angle and X of incident light has been 
studied. W. R. A.

Nature of coercivity. E. K o n d o r s k i  (Compt. 
rend. Acad. Sci. U.R.S.S., 1937, 15, 457^ 5 9 ).— 
Theoretical. 0. D. S.

Influence of surface state on the plasticity of 
crystals. A. V. St e p a n o v  (Compt. rend. Acad. Sci. 
U.R.S.S., 1937, 15, 547— 549).—Examination in 
polarised light of the results of a surface scratch 
on a crystal of rock-salt showed that this, together 
with the vol. change produced by it, is a source of 
slip, which, by causing further slips, may lead to
rupture of the whole crystal. R. C. M.

Transitions in crystals having distorted lat­
tices. G. T a m m a n n  (Z. anorg. Chem., 1937, 233, 
286—294).—A no. of observations are summarised 
to show that distortions of the lattice, similar to 
those produced by cold-working in metals, are often 
present in crystals which have been formed at temp.

the m.p., and are associated with modifications of 
various properties. When such crystals are heated, 
an irreversible transition to the normal state occurs 
over a definite range of temp. F. J. G.

Solids. G. B u s c h  (Naturwiss., 1937, 25, 535— 
539).— A summary of papers given at a conference.

A. J. M.
Ground state of the Se2 m olecule. S. S. B h a t - 

n a g a r , H. L essh eim , and M. L . K h a n n a  (Nature, 
1937, 140, 152),—The vapour of diat. Se is para­
magnetic, showing that the ground-level of Se2 is 
3S. L . S. T.

Coexistence of dia- and para-m agnetism  in 
single crystals of antim ony-tin alloys. H. M.
H ar t  (Physical Rev., 1937, [ii], 52, 130— 131).—  
The effect of adding small amounts of Sn to Sb was 
investigated by studying the magnetic anisotropy 
at room temp. The curve obtained indicates that 
Xu (originally negative) decreases as Sn is added and 
finally changes sign so that the crystals become 
paramagnetic parallel to the trigonal axis. A 
theoretical explanation is discussed. N. M. B.

Dia- and para-magnetic susceptibilities [of 
various substances] at 2—10 oersteds. W.
S c h r ie v e r  and R. E. Sm it h  (Physical Rev., 1936, 
[ii], 4 9 ,40S).—Data for Bi, Sb, Cd, FeCl3, FeS04,7H20, 
and Co2(S04)3,7H20  are recorded. L. S. T.

Quantum theory of diamagnetism of arom atic 
compounds. F. L o n d o n  (Compt. rend., 1937, 205, 
28—30).—Theoretical. C. R. H.

Ferrom agnetism : lowest energy levels. J. C.
Sl a t e r  (Physical Rev., 1937, [ii], 52, 198—214).— 
Mathematical. The theory of ferromagnetism is 
formulated by the method of energy bands and by 
the method of spin waves, and the connexion between 
them is investigated. For studying the temp, 
variation of magnetisation the spin wave theory 
should be used, but the energy band theory leads to 
approx. correct conclusions as to which elements 
should be ferromagnetic. N. M. B.

Temperature dependence of the m agnetis­
ation of a ferrom agnetic material at low  tem ­

peratures. W. Op e c h o w s k i  (Physica, 1937, 4, 
715—722).—Theoretical. H. J. E.

M oments of som e rare-earth cations and Weiss 
magnetism. B . Ca b r e r a  (Compt. rend., 1937, 205, 
400—403).—Vais, of the magnetic moments of 
Gd'” , Dy*", H o'", and E r"‘ are recorded. Statistical 
examination shows these vals. to be in better agree­
ment with Weiss’ law than with vals. calc, by quantum 
mechanics. A val. of 1130-0 units is deduced for the 
Weiss magneton. A. J. E. W.

Structure and resistance of thin metal film s.
D. A. W r ig h t  (Nature, 1937, 140, 107— 108).—The 
resistance-temp. curve for thin films of In (this vol., 
226) indicates a transition temp, of approx. 10°, in 
agreement with Kramer’s formula (A., 1934, 244). 
On the other hand, thin films of Rb and Cs do not 
behave in accordance with deductions based on 
Kramer’s theory. L. S. T.

M inim um  in the resistance-temperature curve 
of gold. W. J. d e  H a a s  and G. J. v a n  d e n  B e r g  
(Physica, 1937, 4, 683—694; cf. A., 1936, 929).— 
The min. shifts with the time of annealing the wire 
at 500°, but is still present when the wire is annealed 
and measured in vac. Heating of the wire by the 
measuring current does not cause the min.

H. J. E.
Superconducting state. II. J. C. Sl a t e r  

(Physical Rev., 1937, [ii], 52, 214— 222; cf. this 
vol., 174).—An extension of previous theoretical 
discussions. N. M . B .

Explanation of m agnetic induction in super­
conductors. J. St a r k  and K. St e in e r  (Physikal. 
Z., 1937, 38, 597).—An additional experiment is 
described confirming earlier work (this vol., 292).

A. J. M.
Measurements on the velocity and absorption 

of sound in various gases between 100° and 
—100°. Influence of pressure on the absorption.
A. v a n  I t t e r b e e k  and P. M a r ie n s  (Physica, 1937,
4, 609—616).—Data for 0 2, H2, and CO are recorded. 
At low temp. vals. of the absorption coeff. are too 
high compared with those given by the classical 
formula. The latter must be corr. for the non­
ideal nature of the gas. Absorption by H2 containing 
45% of para-H2 is the same as that by ordinary H2.

H. J. E.
Collision excitation of intramolecular vibra­

tions in gases and gas m ixtures. IV. Sound 
dispersion and absorption measurements in 
nitrous oxide and carbon dioxide at high tem ­
peratures. A. E u c k e n  and E . N u m a n n  (Z. 
physikal. Chem., 1937, B, 36, 163— 183; cf. A.,
1936, 19).—Measurements of the X and max. absorp­
tion of ultrasonic waves at 20— 400°, using an im­
proved apparatus, have shown that in N , 0  and C02 
the valency vibrations are excited as readily as the 
deformation vibrations (cf. this vol., 21). Probably, 
however, it is the deformation vibrations which are 
excited primarily and these then rapidly transfer 
energy to valency vibrations. In presence of H 20  
the collision no. of C02 passes through a min. with 
rising temp., whilst that of N , 0  rises continually. 
A possible explanation is that the first (one-quantum)
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deformation vibrational states of C02 and N20  are 
excited by collision with H ,0  mols. much more 
readily than the higher quantum states. The results 
indicate that in general the direct transfer of vibra­
tional energy from mol. to mol: is very little impeded.

R. C.
Intensity and polarisation of the light dif­

fracted by supersonic waves in solids. H.
M u e l l e r  (Physical Rev., 1937, [ii], 5 2 , 223—229).— 
Intensity and polarisation are calc, by considering the 
photoelastic effect due to the strains created by the 
elastic waves. For natural incident light the dif­
fracted light is partly polarised. In glasses and cubic 
crystals the diffracted light is partly depolarised if the 
incident light is polarised. Intensities are calc, by 
Raman’s theory (cf. A., 1936, 148) and results are 
compared with available experimental data.

N. M. B.
Ratio of specific heats of air, nitrogen, and 

carbon dioxide as a function of pressure, by the 
ultrasonic method. J. C. H u b b a r d  and A. H . 
H o d g e  (Physical Rev., 1936, [ii], 4 9 , 194).—Ultra­
sonic velocities at 27° and at pressures from 1 to 60 
atm. for C02 and to 100 atm. for air and N2 have been 
determined. Vals. of y for pressures >  atm. are 
recorded. L . S. T.

Entropy of methane. A. F r a n k  and K. Cl u s iu s  
(Z. physikal. Chern., 1937, B, 36, 291—300).—The 
mol. heat of the solid has been measured at 15—2 6°  
abs. The mol. heat of the transition at 20-4° abs. is
15-6g g.-cal., and the mol. heat o f vaporisation at 
99-5 abs. 2 0 3 6 ^ 3  g.-cal. From these data it is calc, 
that the caloric entropy at the b.p. ( l l l - s° abs.) for the 
ideal gaseous state is 36-53iO-10; the statistical 
entropy is 36-61, the chemical const, being ik —1-910, 
and the v.-p. const. ip —1-941. It is inferred that 
there are no irregularities in the mol. heat-temp. 
curve, e.g., there is no transition point below 10° abs. 
A plausible explanation of these observations is that 
in the lattice the three-term systems of the mol. lose 
their significance and that in respect o f energy 
distribution all the mol. movements must be repre­
sented by a continuum. CD4 has transition points at 
22° and 26-3° abs. R. C.

Absolute entropy values for gases. F. A. F. 
S c h m id t  (Forsch. Geb. Ing.-Wes., 1937, 8, 91—99).— 
Vais, for technically important gases, e.g., N2, H2, etc., 
deduced from calorimetric data are reviewed and 
shown to be in agreement with those derived from 
spectrographic data. The sp. heats up to 3000° are 
tabulated for H2, N2, 0 2, CO, NO, etc. R. B. C.

Calculation of the heat capacity curves of 
crystalline benzene and hexadeuterobenzene. 
R. C. L o r d , jun., J. E. A h l b e r g , and D. H. A n d r e w s  
(J. Chem. Physics, 1937, 5 , 649—664).—-The heat 
capacity curve for C6H6 has been calc, using the vals. 
of internal frequencies proposed (this vol., 175) and 
agrees with experimental data. This close agreement 
indicates that fundamental frequencies <400 cm.-1 are 
most probably absent in C«H6. Calculations made 
using vals. for two proposed fundamentals <400 cm.-1 
give a curve which differs considerably from the 
experimental curve. Vals. for CBD8 are given.

W. R. A.

Temperature variation of some therm o­
dynamic quantities. G. M . M u r p h y  (J. Chem. 
Physics, 1937, 5 , 637—641).— The quantity (F0—Eh)/ 
T, calc, from spectroscopic data, has been fitted to a 
five-const, equation in T  for 19 mols. It may be 
used to interpolate vals. for S°, E°, H°, and Cap 
between 298° and 3000° abs. The equilibrium const, 
for isotopic exchange reactions exhibits max. or min. 
and therefore there is an optimum temp, for isotopic 
separation by means of these reactions. W. R. A.

Determination of latent heats of vaporisation 
of the selenides of cadm ium  and m ercury and 
zinc telluride from  the absorption spectra of 
their vapours. L. S. M a t h u r  (Indian. J . Physics, 
1937,1 1 , 177— 185).—The latent heats of vaporisation 
of CdSe, HgSe, and ZnTe calc, from the long-), limits 
of the absorption spectra are 39-40, 83-23, and 61-78 
kg;-cal. F . J. L.

Transitions in solid hydrides and deuterides.
A. K r u is , L. P opp , and K . Cl u s iu s  (Z. Elektrocliem., 
1937, 4 3 , 664—666 ; cf. this vol., 450).—Whereas CH4 
has only one transition point (at 20-4° abs.) CD4 shows 
two transition points, at 21-4° and 26-3° abs., respec­
tively. This anomaly is discussed. M.p., latent 
heat of fusion, triple point temp., heat of transition, 
and transition temp, data for CH4, CD4, H2S, D2S, 
H2Se, and D2Se are tabulated and compared.

J. W. S.
Melting of m ercury. A. Sm its  and G. J. M u l l e r  

(Z. physikal. Chem., 1937, B, 3 6 , 288—290).— 
Measurement of the vol.-temp, curve o f highly 
purified Hg over a temp, range including the m.p. 
showed the curve not to be discontinuous at the m.p. 
and that' melting occurred over a temp, range of 
0-024°. It is considered that the melting of pure Hg 
would be a discontinuous process. R. C.

Orbital intensity of interaction in com bin­
ations of multiple ionisation. R. F o r r e r  (Compt. 
rend., 1937, 2 0 4 , 1717— 1719).— Theoretical. The 
m.p. (T) is related to the no. of points o f contact (N) 
of an ion with its neighbours and the valency (v). 
With const. N, T oz v, as in the series of fluorides, 
oxides, nitrides, and carbides o f NaCl-like structure, 
for which T  is approx. 1000°, 2000°, 3000°, and 4000°, 
respectively. R. S. B.

Calculation of m .p. of aw dibasic acids. C. L.
T s e n g , C. E. Su n , and C. Y. Ch e n  (J. Chinese Chem. 
Soc., 1937, 5 , 202—203).—The empirical relation 
0 -  117 =  19-5[e-2(n-S)a - f  ( -  l )”2e—(n-5>a], where a 
is a const, and n =  no. of C atoms, agrees fairly well 
with the observed m.p. R. C.

Theory of the X-point of helium. H. F r o h l ic h  
(Physica, 1937, 4 , 639—644).—Theoretical. The 
transition point is considered analogous to the 
transition in alloys from the “ ordered”  to “ dis­
ordered ’ ’ state. H. J. E.

Relation between atom ic radii and b .p . C. Y.
Ch e n , C. L. T s e n g , and C. E. S u n  (J. Chinese Chem. 
Soc., 1937, 5 , 193— 201).—The empirical relation 
T — a -}- bV +  cV3, where V — Znr3 and T  is the 
b.p., n the no. of atoms of a given element in the mol. 
and r the at. radius of that element, and a, b, c are
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consts. for the members of a given homologous series, 
agrees with experimental data. R. C.

Vapour pressure o f cam phor. J. H. b e  W il d e  
(Z. anorg. Chem., 1937, 233, 411—414).—Vais, of the 
v.p. of the solid from 338-3° to 453-5° abs. and of the 
liquid from 451:2° to 505-5° abs. are given. Inter­
polation formulae : solid, log 3? =  — 2652-1 ¡T +
7-4382; liquid, log p  =  -  2318-5/T +, 7-7046. The 
heats of vaporisation, sublimation, and fusion are 
respectively 12-12, 10-60, and 1-52 kg.-cal. per g.-mol., 
the triple point is at 453-2° abs. and 385-8 mm., the 
mol. depression of the f.p. is 411-1, and the b.p. is 
480-6° abs. F. J. G.

Critical constants of the inert gases and of 
hydrogen compounds having the same num ber 
of electrons per m olecule. G. W o o l s e y  (J. Am er. 
Chem. Soc., 1937, 5 9 , 1577— 1578).—A  linear relation  
is obtained when dc/ j /  is plotted against p d tc-

E. S. H.
Energy theory of gases. F. M ic h a u d  (J. Chirn. 

phys., 1937, 34, 333—350; cf. A., 1936, 19).—The 
thermodynamical properties of an element, defined as 
a pure gas in the state of max. dissociation, are 
implicit in the statement that corresponding masses 
(i.e., masses m, m', in the ratio of the at. wts.) of two 
elements under 'the same conditions of temp, and 
pressure occupy the same vol. and contain quantities 
of entropy which differ only by a const. When the 
substances have, in the solid state, well defined char­
acteristic temp., Tc, Tc {be. cit.), the difference 
between the at. entropies is mS — m’S' =  3/2 . R log 
Tc'/Tc, and since mTc is nearly the same for many 
elements, mS — m S' =  3/2 . R  log m/m'. Other 
thermodynamical relations and the criteria for 
reversible and irreversible chemical change are 
considered. J. G. A. G.

Persistence of the liquid state, of aggregation 
above the critical temperature. Ethylene. 0. 
M a a s s  and A. L. Geddes (Phil. Trans., 1937, A, 236, 
303-—332).—A technique for determining accurately 
the pressure-teinp.-vol. relationships of substances 
near the crit. point at <150° and <75 atm. has been 
developed. The pressure of the C2H4 was controlled 
to ± 0  01 atm. by means of a Hg piston operated by 
varying the temp, of liquid C02 in equilibrium with its 
vapour. The crit. temp., 0C, of C2H4 is 9-50±0-01o 
and the crit. pressure is 49-98 atm" The persistence 
of a discontinuity of d above 0C is not due to the wt. 
of the medium itself, but is destroyed by isothermal 
expansion or compression and by small periodic 
changes (“  fluctuations ” ) of temp, about a mean 
val., and once destroyed, is not restored by pressure 
changes alone. Temp, “ fluctuations”  change d. 
The discontinuity of d found about 0C may be due to 
the persistence of the liquid state if this has dynamical 
structure. J. G. A. G.

P roof of the theorem of corresponding states 
through the straight m ean line equation. T.
Pe s t e r  (Z. Elektrochem., 1937, 43, 669— 681).— 
Mathematical. The theoretically deduced physical 
consts. are compared with experimental data for a no. 
of liquids. J . W. S.

Liquid state. II. M. S u r d in  (J. Phys. Radium, 
1937, [vii], 8, 294—302; cf. this vol., 125).—A 
further consideration of the “  unique curve ” obtained 
by plotting vals. of various static properties of 
liquids under a pressure equal to its saturated v.p. 
as a function of a suitable reduced temp, expression. 
The expression 0 =  (T —- T0)I(TC — T0) is more 
suitable than the van der Waals expression.

W. R. A.
Radiom eter effect at low  pressures. E. F r e d - 

ltojd (Ann. Physik, 1937, [v], 30, 99— 112).—The 
construction of a Knudscn manometer sensitive down 
to 2 x  10“7 mm. is described. Tests with He, H2, 
D2, A, N2, and 0 2 show that the sensitivity varies 
slightly with different gases owing to differences in 
accommodation coeff. 0. D. S.

Mean free path for gas beam s in m ercury 
vapour. J. A. E l d r id o e  (Physical Rev., 1936, [ii], 
49,'411).:—Vals. determined for the mean free paths 
at one bar Hg v.p. are He 12-5, H2 6-85, N2 5-8, 
C02 5-3, and C2HB 5-2 cm. They are slightly <  
would be predicted from -r\ data on classical lines.

L. S. T. ‘
Therm al conductivity of potassium brom ide, 

potassium chloride, and silica at low  tem per­
atures. W. J. d e  H a a s  and T . B ie r m a s z  (Physica, 
1937 , 4, 752—756).—K B r  and K O I show a m in. in  
thermal resistance at approx. 7° abs. The effect 
resembles that for Si02. H . J . E .

Chemical theory of gases. III. The m ole­
cules ( 0 2)2 and (NO)2. J. D u c l a u x  (J. Phys. 
Radium, 1937, [vii], 8 , 277— 280).—The differences 
between the compressibilities of real and perfect 
gases have been attributed to the formation of double 
mols. (A., 1927, 927) and the existence of the mols.
(02)2 and (N 0)2 is postulated. The extension of the 
theory is discussed. W. R. A.

Calculation of lengths of extended m olecules of 
low  m ol. wt. from  the specific viscosity of their 
solutions. I . Sa k u r a d a  (Naturwiss., 1937, 25, 
523).—An equation connecting the length of a mol. 
with the concn., i\, and mol. wt. of the substance in 
solution is derived, and applied to the calculation of 
the lengths of mols. of paraffins. The results agree 
with vals. based on the constitution of the mols., 
and the assumption that the mols. are extended.

A. J . M.
Calculation of the lengths of particles of 

polym erised com pounds from  the specific v is­
cosity of their solutions. I. Sa k u r a d a  (Natur- 
wiss., 1937, 25, 523—524).—An equation connecting 
mol. wt., degree of polymerisation, rh concn. of 
solution, and the length of the mol. is derived, and 
applied to solutions of paraffin wax in C6H 6. The 
results agree satisfactorily with those obtained by 
X-ray methods. The equation is also applied to 
cellulose acetates. A. J. M.

Diffusion coefficient of methane and air. H. F.
Co w a r d  and E . H. M. G eo r g eso n  (J .C .S ., 1937, 
1085—1087).—The coeff, of interdiffusion of CH4 and 
air is 2)0., 760 mm. =  0-196 cm.2 per sec. J. G . A. G .

Therm al diffusion in gas mixtures. II. M.
P u sc h n e r  (Z. Physik, 1937, 106, 597— 605; cf. A.,
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1934, 1063).—Data for thermal diffusion in the gas 
mixtures H2-C 0 2, H2-N 2, He-Ne, and He-A are 
given and lead to vais, for thé exponent in the law 
of force of repulsion between mois. The exponent 
has the vais. 10 and 15 for Ne and A, respectively.

A. E. M.
Densities of m ixtures of light and heavy 

water. L . G. L o n g s w o r t h  (J. Amer. Chem. Soc., 
1937, 59, 1483— 1484).—Data for 25° are recorded. 
There is no appreciable change of vol. on mixing. 
A relation between composition and d is derived.

E. S. H.
Deviations of ortho- and para-hydrogen from  

the laws of ideal solutions. E . G. B r ic k w e d d e  
and R. B . S cott  (Physical Rev., 1936, [ii], 49,194).— 
Differences in the v.p. of liquid mixtures of o- and 
2>-H2 containing up to 75% o-H2 have been measured 
from 14° to 20-4° abs. and for solid mixtures from 
10-5° to 14° abs., and the differences in latent and 
sp. heats calc. Data for 20-4° abs. are recorded. 
An explanation of the v.p. differences of o- and p-H2 
based on energy differences associated with intermol. 
forces of orientation is advanced. L. S. T.

Deviations of carbon tetrachloride and silicon 
tetrachloride solutions from  Raoult’s law. S. E.
W oo d  (J. Amer. Chem. Soc., 1937, 59,1510— 1514).— 
V.p. and fugacities at 25° of the system CCl4-SiCl4 
have been determined. The deviations from Raoult’s 
law are positive, but <  those calc,.from Hildebrand 
and Wood’s equation (A., 1934, 146). E. S. H.

Cohesive energy of liquid m ixtures. I. A. J.
S t a v e r m a n  (Rec. trav. chim., 1937, 56, 885—890).— 
Allowance is made for variations in the size and 
shape of molecules by the use of an interaction 
const. (s12) in computing the heat of mixing (H ) of 
two liquids. The expression derived is H =  
~ N iNa[\/L1 — •\/(si 2̂ 2)]2/(ATisx2 +  ^ 2). in which N  
and L  denote the respective mol. fractions and heats 
of vaporisation. The formula gives satisfactory 
constancy for Sj 2 when tested by the published data 
for 10 different mixtures at different vais, of At1/iY2. 
It is valid only for mois, of small polarity.

F. L. U.
Conductivity and viscosity of the systems 

H ^ O ^ C H C ^ -C O ^  and H 2S0 4-CH 2C1-C02H.
Y. T a r ta k o v s k a ja , J. B o n d a r e n k o , and L. J e m e l-  
ja n o v a  (Acta Physicochim. U.R.S.S., 1937, 6, 
609—624).—The viscosities (vj) and sp. conductivities 
(k) have been determined at 20°, 40°, and 60°, and for 
the system H2S01-CH„C1,C02H also at 80°, and the 
mol, conductivities are calc. For each system vj and 
k  pass through a max. with changing concn., this 
being attributed to interaction between the com- 
ponents, in which the CHC12-C02H and CH2C1-C02H 
act as basëâ, in accord with previous observations (A., 
1929,138 ; 1936,22). J. W. S.

Heats of reaction and specific heats of aniline-
o-chlorophenol m ixtures and a test of M acleod's 
viscosity equation. C. D. E l l y e t t  (Trans. Fara­
day Soc., 1937, 33, 1218— 1224).—The heats of 
reaction and sp. heats of NH2Ph-o-C0H4Cl-OH mix­
tures have been measured at 25°, 35°, and 78°. The 
extent of compound formation, calc, by the law of

mass action, is in accord with that deduced from 
Maclcod’s equation (A., 1934, 723) at higher, but 
not lower, temp. No support is obtained for Mac- 
Ieod’s theory of increasing heat of reaction with 
rising temp. (A., 1935, 704). J. W. S.

Solvent effect in dielectric polarisation. I. 
Polarisations of nitrobenzene and chlorobenzene 
in certain ethers. II. Positive solvent effect 
of butyl and am yl ethers. G. T h o m so n  (J.C.S., 
1937, 1051— 1057).—I. Dielectric consts., e25, and 
d for mixtures of C6HG with PrfO, BujO, and amyl 
ether (I), have been determined at 25° for the entire 
ranges o f concn. The polarisations vary little with 
concn., and the vals. of e2- are : Pr^20  4-0, Bu°20  3-1,
(I) 2-8. Vals of e25 and d for solutions of PhN02 
and PhCl in these ethers and in CS2 have been deter­
mined. For the ethers, the polarisations deduced 
are consistent with the results obtained in other 
solvents. The relationships between vals. of e for 
the solvents and the corresponding vals. of MP0 f°r 
a solute proposed by Jenkins (A., 1934, 585), Frank 
(A., 1936, 150), and Higasi (A., 1936, 550) are not 
linear for polar solvents, but that between „  P0 and 
(e — l)2 is linear for polar and non-polar solvents 
but leads to extrapolated vals. for the gaseous state
<  those observed.

II. The polarisations of Bua20  and (I) in C&H6 and 
C6Hl4 decrease with decreasing e of solvent as has been 
predicted for substances with negative vals. of the 
Kerr const. J. G. A. G.

Viscosity of hydrocarbon solutions. M ethane- 
propane-crystal oil system. B. H. Sa g e , B. N. 
I n m a n , and W. N. L a c e y  (Ind. Eng. Chem., 1937, 
29, 888—892).—The effect of pressure and com­
position on the t) of the liquid phase of a part of the 
CH4-C3H8-crystal oil system has been studied by using 
a modified rolling-ball viscosimeter. The observations, 
limited to 37-8° and to liquid compositions containing 
< 5 %  CH4 and 20% C3H 8, were mado in both the 
two-phase and condensed-liquid regions at pressures 
up to 3000 lb. per sq. in. The results are tabulated, 
and several graphs illustrate the behaviour of the 
system. H. C. M.

Diffusion of beryllium  salts in aqueous solu­
tion. L. W. O ho lm  (Finska Kem. Medd., 1937, 66, 
71—78).— n has been measured for 0-1—-4-On  solu­
tions of BeCl2, Be(N03)2, and BeS04. M. H. M. A.

Electrical conductivities and viscosities at 25° 
of solutions of potassium, sodium , and lithium  
chlorides, in water and in one-tenth m olar 
hydrochloric acid. L. N ic k e l s  and A . J. A l l m a n d  
(J. Physical Chem., 1937, 41, 861— 872).— In general, 
the data for A (except at low concns.), d, and r, agree 
with published data. A t  low concns. the new A 
vals. are higher. The val. for Ar, for LiCl solutions 
is independent of [LiCl] above 4n , whilst for N aC l 
solutions the val. for Ai) passes through a flat min. at 
approx. 3n , only varying slightly over the range
1-5— 5n . The constancy of the vals. for A 7), corr. in 
the case of the HC1 solutions for A and r( due to HC1, 
is discussed in the light of the views of Bernal and 
Fowler (cf. A ., 1934, 13). C. R. H.
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Diffusion of one-tenth m olar hydrochloric 
acid through aqueous solutions of potassium, 
sodium , and lithium chlorides. L. J. B u r r a g e  
and A . J. A l l m a n n (J. Physical Chem., 1937, 4 1 ,  
887— 894).—Diffusion coeffs., D, have been measured 
at various temp, and recalc, to 25°. Vais, for Dr, 
increase with the chloride concn., max. vals. of 6-8— 
6-9 being obtained at 1-3— 1-5 mol. Below this 
concn. the -D-iri-concn. curves are approx!, coincident, 
but at higher concns. the curves separate and in the 
case of NaCI pass through a min. val. at approx.
4-7 mol. The data are discussed. C. R. H.

Vapour pressure of saturated aqueous solu­
tions of dihydroxybenzenes. P. Dingemans (Rec. 
trav. chim., 1937, 5 6 , 839—852).—Data are recorded 
for the range 15°—m.p. (o- and m-), and 15—90° (p-). 
Max. are shown at 82-0° and 162-6 mm. (o-), and 
85-0° and 141-0 mm. (m-). The curve for ̂ -C6H4(OH)2 
shows no max. in the range studied. V.p. vals. have 
also been determined for solutions saturated with 
respect to binary mixtures having the eutectic com­
position, all three of which exhibit max. Eutectic 
temp, are as follows: o- -f- m- 70-8;£0-lo ; o- +  p- 
92-3^0-1°; m - p -  93-7±6-4°; The complete f.-p. 
curve is given for o- +  w-C6H4(OH)2. F. L. U.

Metals and alloys. XXIV. Constitution of 
sod ium -gold alloys. W. H a u c k e  (Z. Elektro- 
chem., 1937, 4 3 ,  712—719;- cf. this vol., 127).— 
Extraction of Au-Na alloys rich in Na with liquid 
NH3 yields crystals of the y-phase AuNa2, of tetra­
gonal structure, similar to C uA12 and having a 7-402, 
c 5-551 A. A third phase of unidentified structure 
exists in this system, but is probably stable only at 
higher temp. “ J. W. S.

Roentgenographic study of alloys of m agnes­
ium  and silver. N. V. A g e e v  and V. G. K u z n e t ­
z o v  (Bull. Acad. Sci. U.R.S.S., 1937, 289—311).— 
Four phases may be distinguished by X-ray methods : 
«■(>25 at.-% Mg), p (47—55 at.-% Agj, y  (20-5—
25 at.-% A g ), and 8, consisting respectively of solid 
solutions of Mg in Ag, Mg or Ag in AgMg, Mg in AgMg3, 
and Ag in Mg. Crystal lattice parameters are 
recorded. R. T.

Velocity of polym orphic transformation, of the 
com pound M gCd in the system m agnesium - 
cadm ium . I . I .  K o r n il o v  (Bull. Acad. Sci. 
U.R.S.S., 1937, 313—331).—Hardness, conductivity, 
and microstructural changes indicate that the tran­
sition point of a- to p-MgCd is at 258°. The hardness 
of the alloys increases to a max. during the trans­
formation, owing to internal stresses involved in the 
rearrangement. R, T.

3- and y-phases of the system A l-M g. N. S.
K u r n a k o v  and V. I. M ic h e e v a  (Bull. Acad. Sci. 
U.R.S.S., 1937, 259—288).—It is concluded from con­
ductivity, temp, coeff. o f conductivity, thermal e.m.f., 
hardness, and m.p. measurements, and crystallo- 
graphic data for the system Al-Mg that the (3-pliase 
consists of a highly dissociated compound of unknown 
composition in equilibrium with its dissociation 
products, whilst the y-phase consists similarly of 
Al3Mg4 with its dissociation products. R. T.

X-Ray investigation of the system m anganese- 
arsenic. I. N. N o w o t n y  and F. H a l l a  (Z. 
physikal. Chem., 1937, B , 3 6 , 322—324).—The 
phases MnAs, with the NiAs or related rhombic 
structure, and Mn2As with a tetragonal lattice and the 
space-group together with a third phase, probably 
MnsAs, have been observed. R. C.

Separation process in the crystallisation of 
Cu-Pb and C u -P b-X  alloys (binary and poly­
component lead bronzes). W. Cl a u s  (Z. Elek- 
trochem., 1937, 4 3 , 502— 503).—Mixtures of Cu and 
Pb containing 37—93% of Pb are not completely 
miscible in the liquid state, and therefore the proper­
ties of solid alloys in this range of composition vary 
with the conditions of crystallisation. Similar proper­
ties are observed in Cu-Pb alloys containing other 
metals, with the additional phenomenon that the 
secondary components, which tend to remain in 
the melt, can be deposited in the zone of initial 
crystallisation. Thus an alloy containing Cu 7-35, 
Pb 15, Zn 10, and Ni 1-5%, cast into a cylinder, 
yielded an outermost layer containing Pb 91-7, Zn
5-1, Cu 1-4, and Ni 1-8% and: an innermost layer 
containing Cu 79-2, Zn 10-6, Pb 8-9, and Ni 1-3%. 
The effect is attributed to liberation of H2 during 
crystallisation. J. W. S.

Crystal structure of alloys of zinc with the 
alkali and alkaline-earth metals and of cadm ium  
with potassium. J. A. A. K e t e l a a r  (J. Chem. 
Physics, 1937, 5 , 668).—X-Ray observations indicate 
that the alloys of Zn with Na, K , Ca, Sr, and Ba 
and of Cd with K  have the same cubic lattice structure. 
The no. of atoms in the elementary cell are 111, 113, 
and 111, respectively for KCd13, NaZn13, and CaZn13.
The space-group is either 01 or T\. W. R. A.

Lattice relationships developed by peritectic 
form ation of beta in the copper-zinc system .
A. B. Gr e n in g e r  (Amer. Inst. Min. Met. Eng., Tech. 
Publ. 787, 1937, 12 pp.).—Results of an investigation 
based on X-ray analysis are discussed. R. B. C.

A llo y s  fo r  u se  a t h ig h  te m p e r a tu r e s . IV. 
C o n stitu tio n  o f th e  a llo y s  of n ic k e l, c h r o m iu m ,  
a n d  ir o n . C. H. M . J e n k i n s , E. H. B u c k n a l l , 
C. R. A u s t in , and G. A . M e llo r  (Iron and Steel 
Inst., Sept., 1937. Advance copy, 34 pp.).—The 
solidus of the Ni-Fe system, and the liquidus and 
solidus above 800° of the Ni-Cr and Ni-Cr-Fe (up to 
50% Cr) systems, have been re-investigated. A n  
equilibrium diagram for the ternary alloys containing 
up to 50% Cr has been constructed from the results 
and existing data. C. E. H.

Composition of the quaternary phase in the 
system A l-C u -M g-S i. D. A. P e t r o v  (Acta 
Physicochim. U.R.S.S., 1937, 6, 505— 512).—The 
measurements of Dix et al (Trans. Amer. Inst. Min. 
Eng., Inst. Met. Div., 1932, 99, 119) suggest that the 
limits of the at. ratios in the quaternary phase 
Al-Cu-Mg-Si are Mg : Si — 1— 1-33 and Cu : Si =  
0-74— 1-10 and that probably Cu : Mg : Si is approx. 
4 : 5 : 4 .  Hence in ordinary duralumin containing 
>0-5%  of Si, Mg2Si must coexist with the quaternary 
phase, whilst in superduralumin type alloys (C17S 
and 14S) free Si is present. J. W. S.
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Limits of stability of intermetallic phases.
F. H a l l a  (Z. Elektrochem., 1937, 43, 558—560).— 
It is assumed that d for an intermetallic phase does 
not lie far outside the limits set by the vals. of d 
for the components. Since the d for an unknown 
phase of definite composition can be calc, by inter­
polation or extrapolation from the vals. for neighbour­
ing isomorphous compounds, it can be predicted that 
such phase will be unstable if the calc, d lies outside 
these limits. The non-existent combinations among 
compounds of the types X Y  and X 2Y  (X  =  Mn, 
Fe, Co, Ni, Cu; Y  =  P, As, Sb) accord with this 
criterion. FeSb2 forms an exception to the rule and 
is discussed. J. W. S.

Heat of form ation of binary and. ternary 
alloys and their significance for metallurgical 
reactions. W. O e l s e n  (Z. Elektrochem., 1933, 43, 
530—535; cf, B., 1936, 993).—The heats of formation 
of Fe-Sb, Co-Sb, Ni-Sb, Fe-Al-Si, and Cu-Ni-Al 
alloys have been determined over the complete 
concn. range. The heat contents and heats of 
mixing of various melts are deduced. The application 
of the data in metallurgy is discussed. J. W. S.

Ferromagnetic m om ents of som e cobalt alloys. 
T. F a r c a s  (Ann. Physique, 1937, [xi], 8, 146—152).— 
The magnetic properties of Co-Cr, Co-Al, Co-W, 
and Co-Mo alloys have been investigated. For 
Co-Cr alloys the saturation vals. for different field 
strengths are given, and the at. moment is calc. 
The variation of the latter with composition is nearly 
linear. Extrapolation of the curve to pure Co gives 
the val. of Weiss magnetons, which is the val. for 
cubic Co obtained by other methods, and not, as 
might have been expected, that of hexagonal Co 
(8-5), in which form the alloys crystallise at the 
temp, of the experiment. The at. moments of 
Co-Mo alloys also give the val. 9 Weiss magnetons 
for Co on extrapolation, but those of Co-Al and 
Co-W alloys extrapolate to 8-5 Weiss magnetons.

A. J. M.
M agnetic susceptibility of copper amalgam.

H. S. V e n k a t a b a m ia h  (Proc. Indian Acad. Sei., 
1937, A, 5, 532— 534; cf. A., 1936, 1329).— Vals. of 
X for amalgams containing > 3 %  Cu are <  those 
corresponding with the mixture law, indicating 
that amalgamation increases the effective no. of 
free electrons, x f°r Pure Hg =  —0-170 X 10~G.

A. J. E. W.
Magnetic properties of alloys of iron with 

ruthenium and osm ium . M. F a l l o t  (Compt. 
rend., 1937 , 205, 227—230).—The Curie points, at. 
moments, and a-y transformation temp, are given for 
alloys containing 0— 15 at.-% Ru and Os. The 
a-ferromagnetic state occurs writh >14% Ru or 
11% Os. A. J. E. W.

X-Ray investigation of the anomalous solid, 
solutions of am m onium  chloride with the chlor­
ides of manganese, cobalt, and. nickel which are 
form ed in aqueous solution. V. G. K u z n e t z o v  
(Compt. rend. Acad. Sei. U.R.S.S., 1937, 15, 469—  
471; cf. Gruner and Sieg, A., 1936, 1477).—For 
solid solutions containing 25— 30%  MIIC12 (M =  
Co, Mn, or Ni) lines corresponding with both the 
NH4C1 and with the double salt lattice can be seen

in the X-ray diffraction patterns. The most intense 
NH4C1 lines are visible up to 48—49% MnCI2 but 
disappear above 57% CoCl2. At 61-1% CoCl2, lines 
corresponding with CoCl2,2H20  were observed. The 
lattice const, of NH4C1 decreases with increasing 
[M^ClaJ. The variation in the interplanar spacing 
of the double salt with changing concn. of the solid 
phase is recorded. 0 . D. S.

Critical opalescence of liquid m ixtures. R. S.
K r is h n a n  (Proc. Indian Acad. Sci., 1937, A, 5, 
577—593).—Rousset’s theory of secondary scattering 
(cf. A., 1934, 830, 1302) is reviewed and extended, 
and is not in accord with experimental results. Data 
obtained for the depolarisation of scattered light in 
three binary mixtures and one ternary mixture at 
temp. >30° above the crit. solution temp. (T«) 
confirm the existence of mol. clusters. Gans’ theory 
is discussed in relation to this and other anomalous 
phenomena occurring in the neighbourhood of TCT.

A. J. E. W.
Influence of admixtures on the mutual solu­

bility of liquids. P. J a n k e l e v x t s c h  (Trav. Inst. 
Chim. Charkov, 1935, 1, 163—223).—The temp.- 
solubility curves of PhOH in H20  have been deter­
mined in presence of NaCl, CoCl2, FeCl3, and a no. 
of complex salts of Co. The influence of these 
salts is evident only at high [PhOH] and the action 
of the salts diminishes with increasing ionic radius. 
The theoretical aspects of the problem are discussed.

R. T.
Solubility of gases in m ixtures of water and 

non-electrolytes. A. v o n  K is s , I. L a j t a i , and G. 
T h u r y  (Z. anorg. Chem., 1937, 233, 346— 352).— 
The solubilities of C02 and H2S in mixtures of H20  
with EtOH, COMe2, CO(NH2)?, and glycerol have 
been determined. The solubility, its temp, eoeff., 
and the heat of dissolution all vary with the concn. 
of the non-electrolyte, but no simple relationship has 
been found. F. J. G.

Solubility of sulphur dioxide in calcium  hydro­
gen sulphite solutions. F. H. Co n r a d  and W. L. 
B e u s c h l e in  (Paper Trade J ., 1937, 105, TAPPI 
Sect., 67—70).—A  method for ascertaining the 
solubility of S02 in aq. solutions of Ca(HS03)2 up to 
saturation is described; the results are compared with 
published data. H. A. H.

Solubility of noble metals at high pressures.
I. Dissolution of platinum metals in hydro­
chloric acid under air pressure. V . G. T r o n e v  
(Compt. rend. Acad. Sci. U.R.S.S., 1937, 15, 555— 
558).—The view that the dissolution of Pt in HC1 
in the presence of air without evolution of H2 involves 
the reactions 2HC1 +  0  H20  +  Cl2, Pt -j- Cl2 +
2HC1-> H2PtCl6, receives qual. support from the 
fact that the rate of dissolution increases as the air 
pressure, [HC1], and temp, increase. Both Pt and 
Ail can be dissolved in HC1 in presence of H20 2; 
Ir and Rh dissolve to some extent after treatment 
for several hr. in an autoclave under pressure.

R. C. M.
Solubility of dicarboxylic acids. J. H. C.

M e r c k e l  (Rec. trav. chim., 1937, 56, 811—814; 
cf. this vol., 406).-—Solubilities (s) in H20  of acids of 
the malonic series (up to azelaic) can be expressed by
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log s =  a — bn(n — 1), where n — no. of C atoms. 
a and b have different vals. for the even and uneven 
members, and are greater for the latter. F. L. U.

Solubility of halogenated hydrocarbon refrig­
erants in organic solvents.—See A., II, 395.

Solubility of salts of fatty acids in m ixed 
solvents. I. System barium  acetate-ethyl alco- 
hol-water, at 2 5 ° .  E. J 6 ze f o w ic z  and T. Cho- 
w i EjS’c z y k  (R ocz. Chem., 1937, 1 7 , 314— 318).— 
Solubility data are recorded for the system at 25°. 
The solid phases are Ba(OAc), and its monohydrate.

R. T.
Colorimetric test of the solubility equation for 

regular solutions. R. D. Y o l d  (J. Amer. Chem. 
Soc., 1937, 5 9 , 1515— 1521).—Apparatus and tech­
nique for measuring the heat capacities and heats of 
mixing of corrosive liquids, which must be kept in 
a closed system to avoid decomp., are described. 
The heat capacities and heats of formation of the 
mixtures CCl4-SiCl4, CC14-C 6HG, CCl4-n-C7H1G, and 
CGHG-n-C7H 16 and the heat capacities of the mixtures 
SnCl4-CCl4 and of all the pure components have 
been determined at 25°. An equation for calculating 
the heat of mixing has been derived. E. S. H.

Highly polym erised com pounds. CLXIII. 
Solubility and precipitability of substances of 
high m ol. wt. G. V. S c h u l z  (Z. physikal. Chem., 
1937,179, 321—355).—It has been deduced theoretic-' 
ally that if a substance with the degree of polymeris­
ation P  is distributed: between a pure solvent and a 
mixture of a solvent with a precipitant (concn. 
y) logc (c,/c2) =  — P(A  -f- By)/RT, where c1 and c2 
are the concns. in the pure solvent and in the mixturo, 
respectively, and A and B  are consts. The approx. 
relation a =  Ke~FU+DY)IRe, where 0 is a function of 
the temp, and A, B, and K  are consts., has been 
obtained for the solubility, s, in a mixture of solvent 
and precipitant. For a given temp, this becomes 
logc s — a — by (a and b are consts.). The precipit­
ability, measured by the concn. g, of precipitant 
sufficient just to start pptn., must bo a linear function 
of 1 /P, so that P  can be calc, from g. g is practically 
independent of the degree of branching of the mol. 
chain and rises linearly with the temp. It seems that 
some or all of A, B, and K  are influenced by temp. 
The above theoretical deductions arc supported by 
experimental data published previously. It is in­
ferred that solutions of highly polymerised solutes 
do not differ fundamentally from those of solutes 
of low mol. wt. and that the same theory is applicable 
to both. ” R . C.

Determination of adsorption isotherm s of 
hydrogen on charcoal between 9 0 °  and 5 0 °  abs., 
in connexion with desorption experiments. A.
v a n  I t t e r b e e k  and W . v a n  D in g e n e n  (Physica, 
1937, 4, 617—618; cf. this vol., 357).—-Corrections 
arc applied to previous calculations for the cooling 
of the adsorbed H and for the ortho-para-H2 con­
version. H. J. E.

Adsorption of oxygen on glass at liquid 
oxygen temperatures. A. v a n  I t t e r b e e k  and 
W. v a n  D in g e n e n  (Physica, 1937, 4, 631—638).— 
Measurements are recorded at 90-0° and 67-3° abs.

and 10-2— 1 mm. The results are expressed by X 2 =  
kJ^pKl +  k2p), X  being the quantity adsorbed per 
sq. cm., p  the pressure, and k1 and kz consts.

H. J. E.
Adsorption of benzene vapour from  a current 

of air. P. K. M ig a l  and V. A. G o l o v t s c h e n k o  
(Trav. Inst. Chim. Charkov, 1936, 2 , 157— 163).— 
Si02 gel and active C differ in possessing high adsorp­
tive capacity and velocity, respectively; a combin­
ation of the two adsorbents gives better results 
with respect to elimination of C8H G from air than 
when each is taken separately. The activity of Si02 
gels rises with increasing [HC1] used for their pptn.

R. T.
Use of low-temperature van der Waals adsorp­

tion isotherms in determining the surface area 
of iron synthetic ammonia catalysts. P. H.
E m m e t t  and S. B r u n a u e r  (J. Amer. Chem. Soc., 
1937, 5 9 , 1553—1564).—Adsorption isotherms for 
6 different catalysts have been determined with N2 
and A at —195-8°; N„, A, CO, and 0 2 at —183°; 
CH4 and NO at -140"° ; N20  and C02 at -7 8 ° ;  
NH3 at —36°; and «-butane at 0°. These measure­
ments, in combination with data for the ehemi- 
sorption of CO by the catalysts at —183° and —78° 
and for the activated adsorption of H2, are used in the 
calculation of the abs. and relative surface areas of the 
catalysts. A120 3 promoters tend to concentrate at 
the surface of the catalysts. E . S. H.

Adsorption on gels. II. Comparative study 
of the capillary spaces in gels of silica and 
alumina. K. S. R ao  and B. S. R ao  (Proc. Indian 
Acad. Sci., 1937, 6, A , 16—23; cf. this vol., 129).— 
Adsorption of H20  vapour on “  glassy ’ ’ and “  chalky ”  
Si02 gels and of C5H5N vapour on A120 3 gels activ­
ated at 400°, 500°, and 850° has been studied. The 
observed differences are discussed with reference to 
variations in capillary size. C. R . H.

Selective adsorption on silica gel from  pyrid- 
ine-alcohol m ixtures. N. V e n k a t a n a r a s im h a - 
c h a r  and Iv. S. G. Doss (Proc. Indian Acad. Sci., 
1937, 6, A, 32—35).—Data for the whole range of 
C5H5N-EtOH mixtures have been derived from the 
change in n of the mixtures after adsorption. Evid­
ence is adduced for the formation of C5H 5N,2EtOH 
at the interface. Yals. for n of C5H5N-EtOH 
mixtures at 23-37° are recorded. C. R. H.

Adsorption in the gaseous phase. P. D e m o u - 
g in  (Mem. Poudres, 1937, 2 7 , 57— 71).—Theoretical.

W. J. W.
Surface com pounds. R. J u z a  and R. L a n g -

h e im  (Naturwiss., 1937, 2 5 , 522— 523).— A study of 
magnetic properties throws light on the adsorption 
of gases by activated C. The paramagnetism of 0 2 
disappears when the gas is adsorbed on C at room 
temp. This can be explained by supposing that sur­
face compounds of C and O are produced, which, 
like CO and C02, would not be paramagnetic. The 
diamagnetism of C6HG, Br, and I, respectively, 
adsorbed on activated C is <  that calc, for the free 
mols. and C. I f  the susceptibility of the adsorbed 
substance is calc, on the assumption that the magnetism 
of C is the same before and after the adsorption, 
there is a decrease in the diamagnetic susceptibility
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of C6H6, ancl Br and I show1 a paramagnetic suscept­
ibility instead of being diamagnetic. This may be 
due to the adsorption of the gases between the lattice 
planes of the graphite, thus diminishing the anomalous 
diamagnetism of C, or, more probably, to an alter­
ation in the properties of the gases themselves owing 
to the special conditions obtaining at the surface.

A. J. M.
Properties of hydrogen film s on tungsten by 

method of contact potentials. R. C. L. B o s w o r t h  
(Proc. Camb. Phil. Soc., 1937, 33, 394— 402).—The 
W -W H and W -W D contact potentials are -1 -04  
and —1-02 v., and the WH and WD work functions at 
300° K, 5-60 and 5-58 v. At. H is produced when a 
H2 mol. strikes a bare W atom; one H atom is ab­
sorbed, the other goes into the gas phase. The con­
densation coeff. for H2 mols. on cold W  is 0-01, and the 
dipole moment o f the absorbed H atom is 0-42 D, 
independent of the proportion of surface covered.

P. J. L.
Passivity of metals. VIII. Rate of growth 

of oxide film s on iron. H. A. M jley and U. R. 
E v a n s  (J.C.S., 1937,1295— 1298; cf. this vol., 301).—- 
Electrical measurements of the thickncss of Fe oxide 
films produced by exposing Fe to dry air at 18— 
355° showed that even at room temp, the oxidation 
is very rapid. In general, the parabolic law connect­
ing mean film thickness and time was not obeyed. 
It is probable that the film on Fe heat-tinted at temp. 
>200° is a-Fe20 3; above 400° this is backed by 
Fe30 4, and above 575° a third layer, chiefly of FeO, 
appears. J. G. A. G.

Presence of film s on metals. E. I. G u r o y it s c h  
(Compt. rend. Acad. Sci. U.R.S.S., 1937, 15, 551— 
554).—A further proof of the existence of a film on 
metals has been obtained from photomicrographs of 
the effect of I  vapour on a metal microsection before 
and after removing the surface layer mechanically 
under Hg; these show that the “ denuded ”  surface 
is corroded to a much greater extent. R. C. M.

Visible adsorbed film s and the spreading of 
liquid drops at interfaces. D. H. B a n g h a m , S. 
Mo s a i l  am , and Z. Sa w e r is  (Nature, 1937,1 4 0 , 237). 
—When a freshly split mica plate is placed under a 
jet of the supersaturated vapour of CGH6, MeOH, 
or H ,0, condensation of bulk liquid occurs only after 
a film of crit, thickness has been formed. Under 
suitable conditions films of a thickness <  this, but 
thick enough to show interference colours, are 
produced. These adsorbed films have properties 
different from the bulk liquids. The behaviour of 
drops of different liquids, such as «-hexane and 
C6H8, placed near to each other on a mica plate, is 
described. L. S. T.

Structure of surface layers of liquids and 
films. S. E. B r e s l e r  and P . F. P o c h il  (Bull. 
Acad. Sci. U.R.S.S., 1937, 413—420).—The Stability 
of the foam produced from fused p-azoxyanisole 
falls from the m.p. (118°) to zero at the transition 
point from anisotropic to isotropic liquid, at 137°. 
The t] is at a min, at 130°, and at a max. at 140°, 
showing that the stability of the foam is not connected 
with 7j. The stability of the elementary foam obtained 
with polar liquids (AcOH, H20) is at a max. at

temp. >0-1° above their f.p. Dichroism is observed 
for H20  at 0°, and disappears at 0-02°. R. T.

Structure of protein monolayers. J. S. M i t ­
c h e ll  (Trans. Faraday Soc., 1937, 33, 1129— 1139).— 
The properties o f unimol. films of wheat gliadin, 
zein, and insulin, prepared by spreading from solution, 
vary with the concn. of the protein solution and attain 
limiting vals. at a low concn. (0-01—0-001%). Homo­
geneous films of min. mean thickness 1-6—3-8 a . are 
formed by spreading from 0-01% solution and keep­
ing for 1 to 36 hr. The gliadin films are almost 
identical with those obtained by spreading from the 
solid. The mechanical properties of the films are 
analysed in terms of mean properties per CO-NH-CHR 
residue, and support the structure o f protein films 
suggested by Hughes and Rideal (A ., 1932, 909) with 
certain modifications, which are discussed. The 
separation of the polar and non-polar side-chains 
below and above the main chains, yielding a triplex 
structure in the high-pressure region, appears to 
justify the application of the results to biological 
problems. J. W. S.

Protein films. E. G o r t e r  (Trans. Faraday Soc., 
1937, 33, 1125— 1129).—The fact that the thickness 
of a unimol. film of protein (10 a .) is <  the radius of 
the globular protein mol. (22-5 a .) is attributed to an 
unfolding of the mol. with partial denaturation. The 
tendency of the protein to spread is increased by 
factors preventing ionisation of the NH3" and C02' 
groups, e.g., addition of electrolyte, bivalent acids, or 
amines. Experiments with artificial complex proteins 
suggest that the spreading properties of natural 
proteins depend on their composition. Thus proteins 
do not spread if their upper surfaces contain too many 
polar groups or their lower surfaces contain too few. 
The ion contents of plasma and muscular tissue show 
a rough parallelism with the concns. required to give 
a spreading tendency to proteins. J. W. S.

Identification of opaque solids by selective 
iridescent film ing. I. Optics. A . M. G a u d in  
(J. Physical Chem., 1937,4 1 , 811—859).—Theoretical. 
An optical analysis of thin films between layers of 
dissimilar substances. C. R. H.

Use of the w ord substrate. N. K. A d a m  
(Nature, 1937, 1 4 0 , 158).—The word “  substratum ” 
or “ underlying liquid (or solid) ”  should be used 
instead of substrate for the denser phase adjoining a 
surface film. L. S. T.

Properties of detergent solutions. II. Sur­
face and interfacial tensions of aqueous solutions 
of alkyl sodium  sulphates. III. Influence of 
added electrolytes on the surface activity of the 
higher alkyl sodium  sulphates. J. P o w n e y  and 
C. C. A d d is o n  (Trans. Faraday Soc., 1937, 33, 1243— 
1253, 1253— 1260; cf. A .,  1935, 1458).—II. The 
surface tensions (y) of dil. aq. solutions o f the com­
pounds C„H2,l+1-S0,1Na (n — 12, 14, 16, or 18) at 
various temp, and concns. have been determined by 
the ring method. Interfacial tensions against xylene 
(a) have been determined by the drop-wt. method for 
the same salts at 60° and for C12H23-S04Na solutions 
over the range 20—75°. Both the y-c and a-c curves 
show breaks at a crit. val. of c (cc) at which micellar
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formation sets in. The temp, coeff. o f cc is <2-5% 
per degree and is a max. for n  = 1 4 .  The nature of 
the surface-active species, the equilibrium between 
simple long-chain ions and micelles, and the influence 
of chain length on the temp, coeff. o f y and a are 
discussed. Various disturbing factors render applica­
tion of the Gibbs equation inadvisable.

III. Added salts [NaCl, CaCl2, A12(S04)3, (NaP03)q] 
modify the surface activity and c0 to an extent which 
depends on chain length, temp., and on the valency of 
the added cation, but is independent of the added 
anion. J. W. S.

Effect of amino-acids on the surface tensions 
of sodium  chloride solutions. J. W. B e l t o n  
(Trans. Earaday Soc., 1937, 33, 1176— 1 1 8 0 ; cf. 
this vol., 234).—The surface tension (y) of 0 , 1, 2 , 3 , 
and 4n  aq. NaCl, saturated with an NH2-acid (aspartic 
acid, asparagine, glutamic acid, o-, m-, and p- 
NH2-CGH4-C02H), has been determined by the bubble- 
pressuro method. The acids have little influence on 
y in the case of H20, but this influence increases with 
increasing [NaCl]. The activities of the undissociated 
acids and their ions are approx. const, and it is 
inferred that the NH2-acid reduces the amount of H20  
adsorbed in the interface. The results are discussed 
from the viewpoint o f the zwitterion theory.

J. W. S.
Surface tension and therm odynam ics. J. E.

Vkrsciiaffelt (Chem. Weekblad, 1937, 34, 570— 
573).—The views of Gibbs and van der Waals are 
discussed mathematically. S. C.

M olecular-theoretical treatment of surface 
tension. C. Z w i k k e r  (Chem. Weekblad, 1937, 3 4 ,  
567—570).—A review. S. C.

W etting and spreading properties of aqueous 
solutions. M ixtures of sodium  hydroxide with 
n-hexoic, n-octoic, n-decoic, lauric, m yristic, 
and palm itic acids. H. L. C u pples  (Ind. Eng. 
Chem., 1937, 29, 924— 926).—The surface tensions 
(y), and interfacial tensions against petroleum (a), of 
1% solutions of fatty acids have been determined in 
presence of 0-5—3 mol. of NaOH per mol. of acid at 
25—65°. Curves o f y, of a and spreading coeff. 
(s) against NaOH content are similar in form, showing 
a min. val. of y and a below a mol. ratio of 
NaOH/acid =  1-0, and a sharp rise at approx. 1-0 
followed by a gradual decrease. The increase in y 
and tr in the region of the equivalence point rises with 
decreasing mol. wt., except for w-hexoic acid. Vais, 
of y for the fatty acids are >  the vals. for the soap 
solutions containing excess o f acid. The curves for 
s are similar to those for y  and <j, but the relations are 
inverse in character. Applications are discussed.

R. S. B.
Kinetics of wetting and linear corrosion of 

metals in polyphase systems : m etal-liqu id- 
liquid and m etal-liquid-gas. III. D. I. M irlis 
(Compt. rend. Acad. Sci. U.R.S.S., 1937, 1 5 , 463— 
467; cf. this vol., 367).—The kinetics of wetting and 
the corrosion of A1 in aq. HC1-C6H6, H20 -C 6H 6, 
HoO-air, and aq. HCl-air systems have been studied. 
For rough A1 surfaces pitting, corrosion occurs at the 
phase boundary, whilst for smooth surfaces corrosion

is uniform over the whole area of A1 covered by the 
corroding liquid. O. D. S.

Dynamic activity of charcoal filters. N. A. 
I z m a il o v  and K. K. Sig a l o v s k a j a  (Trav. Inst. Chim. 
Charkov, 1935, 1, 133— 162).—The point of satur­
ation of a layer of C by C6H6, w-heptane, PhOH, 
C10Hg, or CS2 vapours present in air which is passing 
through the layer has been observed by increase in 
the wt. of a small adsorbent tube through which the 
issuing air is passed. The F/Fs-Iog D curves (F 
and Fa are the vols. occupied by the substance at the 
given pressure, and at the pressure of its saturated 
vapour, respectively, and D is the average pore 
diameter) for the above substances (except CS2) 
coincide, in agreement with Kubelka’s theory (A., 
1931, 1121). The thickness of the adsorbed layer 
in the capillaries at the moment when the adsorbate 
appears in the issuing gas is the same for all absorbatcs 
studied. The concn. of substance in the gas filling the 
capillaries is only slightly <  that in the issuing gas.

R. T.
Action of neutral salts on capillary activity of 

organic substances. T. M. P o l o n s k i  (Trav. Inst. 
Chim. Charkov, 1936, 2 , 105— 155).—The surface 
tension of aq. PrC02H is raised by ions, in the order 
Cl >  Br >  NOs >  CNS; Li >  Na >  K, Ca >  Mg =  
Ba >  Cu >  Cd, to an extent inversely oc salt concn. 
Szyszkowski’s equation (cf. A., 1908, ii, 1018) is 
applicable to the systems, for salt concns. up to 4n .

R. T.
Artificial m embranes : their structure and 

permeability. K. H. M e y e r  (Trans. Earaday Soc., 
1937, 3 3 , 1073— 1081; cf. A., 1936, 1065, 1335; this 
vol., 408).—The author’s recent work on cation and 
anion permeability of synthetic membranes is sum­
marised, and the results are compared with those 
obtained with natural animal and vegetable 
membranes. J. W. S.

Factors in mem brane permeability. E. K. 
R id e a l  (Trans. Faraday Soc., 1937, 3 3 , 1081— 1085). 
—The formation of unimol, protein films of gel-like 
structure and the penetration of films by a polar 
compound in mol. equiv. proportions to form strong 
mixed films are discussed. It is suggested that sub­
stances which modify permeability of natural mem­
branes may cither produce or disperse bonds between 
protein groups directly or through sp. action on the 
foreign material present in the membrane. Thus sub­
stances .with a narcotic action must have an active 
group of suitable sign to enable them to penetrate the 
gel system and must also possess a large hydrophobic 
portion so that the complex formed with one of the 
constituents of the membrane should be stable. 
Since there appears to be a definite amount of enzyme 
system per unit vol. of the membrane, substances 
which are strongly adsorbed will exert their narcotic 
action when a definite no. of mols. have penetrated 
unit vol. of the membrane. J. W. S.

Theory of mem brane equilibrium. C. S. A d a ir  
(Trans. Faraday Soc., 1937, 3 3 , 1106— 1116).—- 
Donnan and Guggenheim’s criteria for equilibrium 
across a semipermeable membrane (A., 1933, 127;
1934, 840) are restated in terms of molarities and 
pressures. Terms not usually included in approx.
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formula: may be important at high pressures of. for 
membranes permeable to large mols. The calculation 
of the ratio of mean activity coeffs. of the ions of a 
salt is suggested as a criterion for equilibrium. The 
theory of membrane equilibrium and osmotic pres­
sures in ideal systems with low osmotic pressure is 
■discussed and applied to the process of dialysis.

J. W. S.
Activation energy of diffusion through natural 

and artificial m em branes. J. F. D a n ie l l i  (Trans. 
Faraday Soc., 1937, 33, 1139—1140).—Assuming a 
min. kinetic energy for penetration, formulae have 
been derived for the rate of penetration through a 
membrane and for its temp, coeff. The potential 
barrier of the membrane appears to be typical for a 
given type of cell of a given species. The difference 
between the activation energies for entering and 
leaving a cell may be very great (4000 g.-cal. for 
Arbacia eggs), indicating that the membrane can 
maintain concn. differences by utilising the heat 
energy of its surroundings. J. W. S.

Statistical theory of perfect solutions. R. H.
F o w l e r  and G. S. R u s h b e o o k e  (Trans. Faraday 
Soc., 1937, 33, 1272— 1294).—Mathematical.

J. W. S.
Associating effect of the hydrogen atom . I. 

Am ides and sulphonamides. H. 0. C h a p lin  and 
L. H u n t e r  (J.C.S., 1937, 1114—1118).—Association 
factors for 9 amides and 33 sulphonamides have been 
•calc, from cryoscopic data for solutions in C6H6 and 
P1iN02. Mol. association is negligible when both 
amide-H atoms are substituted, but is generally present 
when there is one free amide-H and this is attributed 
to intermol. sharing of the H  by resonance. The 
iollowing have been prepared: ■p-toluenesulplion-
phenylbenzylamide, m.p. 139— 140°, Is-acetyl-'p-toluene- 
sulphonmethyl-amide, m.p.; 58—59°, -anilicle, m.p. 
149— 150°, -o-toluidide, m.p. 100°, -m-toluidide, m.p. 
120°, -p-toluidide, m.p. 135°. J. G. A. G.

Molecular state of liquids. K . L . W o l f , H . 
F r a h m , and H . H ar m s  (Z. physikal. Chem., 1937,
B, 36, 237—287; cf. this vol., 138).—Measurements 
of orientation polarisation and heat of mixing indicate 
that in dil. solutions of alcohols in cyclohexane (I) and 
C6H14 the mol. state of the solute is the same as in the 
gaseous! state, but with increasing concn. there is 
association. In dil. solutions of EtOH in (I) the 
.space-demand of the solute is >  in more conc. solu­
tions owing to dissociation of associated mols. Even 
for conc. solutions of COMe, in such solvents the 
solute mols. seem to have more residual valency than 
associated alcohol mols. Lengthening of the hydro­
carbon chain of an alcohol or branching near the OH 
opposes association. Solvation increases with the 
polarisability of the non-polar constituent of the 
solution. Solvation tends to reduce the space- 
demand. A convenient comparative measure of the 
■dissociating power of the solvent is the concn. at which 
the heat of mixing ceases to vary with concn. In 
CsH6 the proportion of the double mols. of solute 
which are polar is >  in (I). There is evidence of 
approach to the formation of mol. compounds in 
'CCl4-EtOH mixtures. The solvation of an alcohol 
with C0H6 is more sensitive to steric influences than

the association of alcohol mols. -with each other. 
.Heats of mixing and miscibility relations have been 
correlated. Owing to its association, EtOH mixed 
with a small amount of a non-polar liquid behaves in 
respect of heat of mixing and space-filling like a non­
polar liquid. Viscosity measurements with (I)-EtOH 
mixtures show the break up of the associated EtOH 
mols. under the influence of (I) to be equiv. to a 
lubricating effect. R. C.

Substituted quaternary azonium compounds. 
V. M olecular state of phenyldimethylazonium, 
phenylmethylethylazonium, phenyldiethylazon- 
ium, phenylbenzylmethylazonium, and phenyl- 
benzylpropylazonium iodides in dilute solution.
B. K. Sin g h  and M. R. Sud (Proc. Indian Acad. Sci., 
1937, A, 5, 522— 527; cf. J.C.S., 1914, 105, 1751).—  
Mol. wt. determinations by the Lumsden-Walker 
method on dil. aq. and EtOH solutions are recorded. 
Except for the phenyldiethyl compound, the degree 
of association is lower in EtOH than in H20, contrary 
to the Nernst-Thomson rule. The degree of associ­
ation in aq. solution decreases with increasing formula 
w t.; it decreases on dilution in both solvents.

A. J. E. W.
Compressions of solutions of salts in water, 

glycol, and methanol. R. E. G ib s o n  (J. Amer. 
Chem. Soc., 1937, 59, 1521— 1528).— Sp. vols. of 
NaBr in MeOH and of CdL in MeOH, H20, and 
(CH2-OH)2, and compressions of Nal, Lil, NaBr, and 
Cdl2 in MeOH, Nal and Cdl2 in H20, and Nal, KI, 
Cdl2, LiBr, and NaBr in (CH,-OH)2 have been deter­
mined and the apparent vols., compressions, and 
effective pressures computed. Significant differences 
between the behaviour of aq. and non-aq. solutions 
are discussed. E. S. H.

Influence of solvents and other factors on the 
rotation of optically active com pounds. XXXV. 
Attractive pow er and solvent effect on rotation.
T. S. P at t e r so n  and G. M. H o l m e s . XXXVI. 
Asym m etric solvent action. T. S. P at t e r s o n  and 
A. H . L a m b e r t o n  (J.C.S., 1937, 1403— 1406, 1453—  
1459; cf. this vol., 279).— X XXV. The relative 
attractive powers of immiscible solvents for Et 
tartrate have been determined by experiments on the 
partition of Et tartrate between H20  and an org. 
liquid (CeHe, PhMe, and p-xylene, mesitylene,
PhCl, PhBr, Phi, PhNO,, o-C6H4Me-N02, PhCHO, 
CC14, CHC13, CH2C12, EtBr, C2H4Br2, C2H4C12, 
CHMeCl2, Mel, or Etl). Comparison of the vals. 
obtained with [aJD does not reveal any general 
relation, but to some extent analogous solvents are 
grouped together.

X XX VI. A slight difference in the vols. of Bu  ̂
¿-tartrate and Z-tartrate in Z-menthyl acetate, and a 
similar difference in PhN02, has been observed. It 
appears that the vol. is the same in the two solvents.

E. S. H.
Application of Verdet’s law to solutions. 

Magnetic rotatory pow er of ions. R. C o r d o n - 
n ie r  (Compt. rend., 1937 , 205, 313— 315).—The 
differences shown by the mol. magnetic rotations of 
solutions of pairs of salts having the same two anions 
with a common cation are approx. const. F. J. G .
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Raman scattering of silicate solutions. S. K.
Ch a k r a v a r t i  and P. B. G a n c u l i  (J. Indian Chem. 
Soc., 1937, 14, 275—277).—The same shift (Av =  261 
cm.-1) is given by Na2Si03 and by solutions in which 
the ratio Na20  : SiO, is 1 : 2 and 1 : 4. The last 
gives pronounced general scattering. F. J G.

Size oî gas bubbles in liquids. R. Schnur- 
hann (Kolloid-Z., 1937, 80, 148— 151).—The size 
of macroscopic bubbles, produced by passing gas 
through a glass filter in E t0H -H 20  mixtures, de­
pends on the viscosity (■/]) o f the liquid and not on the 
surface tension (cf. A., 1936, 1086). The bubbles 
are smallest for mixtures o f max. ij. E. S. II.

[Preparation of] colloidal solutions of silver 
and copper. H. F r e u n d l ic h  and D. S t e in e r  
(J.C.S., 1937, 1081— 1085).—Highly disperse Ag 
sols, free from org. substances and suitable for use as 
nuclear sols, were prepared by reducing ammoniacal 
Ag20  solution with N2H4,H ,0 in the presence of a 
trace of either Cu", Pb” , or Zn” . These metals also 
assist the formation of Ag mirrors, but as in sol form­
ation, the favourable influence is limited to narrow 
ranges of concn. depending on the [Ag], Complex 
cyanides and excess of NH3 are disadvantageous. 
P in Et2G, and PH3, produce very highly dispersed 
sols from the Ag20  solution unassisted by Cu”  and 
unimpeded by excess o f NH3.

Clear, amicronic, red sols o f negatively charged 
Cu metal, free from protecting colloids, were prepared 
by reducing boiling ammoniacal CuO solution with 
N2H4,H20  followed immediately by P in Et20. 
P, in the absence of N2H4,H20, did not yield the red 
sols, but, in sufficient quantity, afforded a brownish- 
black sol probably containing Cu phosphide. Coarser 
red sols were obtained from N2H4,H20  and the CuO 
solution in absence of P, and mirror formation was 
favoured by an excess of NH3 <  the optimum for the 
highly disperse red sols. The mechanism of the 
formation of the sols is discussed. J. G. A. G.

Effectiveness of filtration, dialysis, electro­
lysis, and their intercombinations as purification 
processes. E. M a n e g o l d  (Trans. Faraday Soc., 1937, 
33, 1088— 1094; cf. this vol., 180).—A comparison 
of the times required for purification of a hydrosol 
from electrolyte contamination by various methods 
shows that electrolysis may contribute to purification 
when the concn. of electrolyte is low. When the small­
est particles of hydrosol are relatively large (about
5 x 1 0 4 cm.) purification is quickly attained by 
filtration, but when they are very small {e.g., 5 x 10“8 
cm.) dialysis gives quicker results than filtration unless 
high-pressure filtration is used. J. W. S.

Structure of highly-purified sulphide sols.
II. Antimony trisulphide sol. W. P a u l i , W. 
K o l b l , and A. L a u b  (Kolloid-Z., 1937, 8 0 , 175—  
185; cf. this vol., 237).—By electro-decantation of 
very dil. Sb2S3 sols, highly conc., pure sols have been 
prepared. The conductivity and titration curves of 
the sols, and their behaviour on coagulation by electro­
lytes, on freezing and boiling, and on oxidation have 
been investigated. In general, the results are anal­
ogous to those already reported for As„S3 sols.

E. S. H.

Potential and transport measurements with 
ferric oxide hydrosols. II. A. L o t t e r m o s e r  and 
H. F r it zsc h e  (Kolloid-Z., 1937, 8 0 , 166— 174; 
cf. this vol., 460).—Apparatus and technique for 
determining the [Cl?] of Fe(0H)3 sols by measurement 
of transport nos. are described. Significant results 
can be obtained only with an aged sol, as in freshly- 
prepared sols the [Cl'] varies during the experiment. 
Results obtained for Fe(OH)3 sols agree with those 
obtained by measurement of potential. E. S. H.

V iscosim etric behaviour of sodium  oleate 
solutions. W. PHiLrppOFF and K. H e s s  (Ber., 1937, 
70, [5], 1808— 1814).—Under suitable conditions 
Na oleate (I) solutions show a marked structural 
viscosity such as has been observed previously only 
with cellulose derivatives (II), caoutchouc, and 
synthetic polymerides. In dil. solution the -r\ o f (I) 
follows the same law as does that of (II). With 
increasing concn. the graph changes its direction 
more rapidly than is required by the law and finally 
becomes nearly asymptotic. In this last region the 
presence of cryst. micelles is detected Rontgeno- 
graphically and it appears probable that the rapid 
increase of i\ with concn. is due to such micelle 
formation, which, however, occurs to some degree 
in considerably more dil. solution. These micelles 
appear remarkably stable to alteration . in temp. 
Comparison is made o f the properties of solutions 
of (I) with those of cellulose esters. H. W.

Rontgenographic investigations of resting and 
flowing colloidal solutions. Detection- of the 
orientation of colloidal particles in flowing 
through capillaries by the occurrence of fibre 
diagrams. Hydration of colloidal particles in 
solution. K . H ess  and J. G u n d e r m a n n  (Ber., 
1937, 7 0 , [23], 1800— 1808).—Rontgenographic in­
vestigation of flowing aq. sols of V20 B, Hg sulpho- 
salicylate (I), and Na oleate (II) shows that at com­
paratively low concn. the reflexion phenomena suffice 
to elucidate further the nature of the suspended 
particles in the solution. In confirmation of optical 
investigations, V20 5 and (I) are found to be extended 
stiff particles (rod colloids) of cryst. character, prob­
ably surrounded by H20  rnols. arranged in lattice 
formation. The particles of (II) appear to be leaflets 
composed of layers in which the oleate mols. are 
perpendicular to the basal plane. With increasing 
dilution the leaflets diminish in thickness and finally 
represent a bimol. layer of oleate chains arranged 
in pairs. The immediate investigation of sol solutions 
has the great advantage of excluding secondary 
changes during the separation of the disperse phase 
from the dispersing , agent. Investigation in the 
flowing condition has the further advantage that it is 
possible to determine the form of the particles. I f  
orientation effects occur during flow the method is 
preferable to working with the stationary condition 
since the increase o f intensity which accompanies 
the opening of the original Debye-Scherrer rings to 
crescent or point reflexes permits direct observation 
at considerably lower concn. H. W.

Dispersion of depolarisation of light-scatter­
ing in  colloids. IV. Iodine, graphite, stearic 
acid, vanadium pentoxide, arsenic trisulphider
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and ferric hydroxide sols. V. Colloidal dyes.
R. S. Ejushnan (Proc. Indian Acad. Sci., 1937, 
A, 5, 499—509, 551—563; cf. this vol., 182, 409, 
460).—IV. Measurements of the depolarisation factors 
pu, p„, and p/,, and of the extinction coeffs. of the sols, 
in the X range 2500—7000 A., are recorded. In I 
sols the absorption and p„ are max. at 4500 a.; the 
particles are spherical. In graphite sols pa increases 
and p0 decreases with decreasing X ; the particles are 
non-spherical and moderately anisotropic. Stearic 
acid, V20 5, and Fe(0H)3 sols show normal dispersion 
due to a particle size effect; the particles are non- 
spherical, those of V20 5 being rod-shaped and highly 
anisotropic. In As2S3 sols pK, pt., and p/, increase with
X, the particles being spherical and feebly anisotropic.

V. Similar measurements on ten dye sols show that 
the depolarisation reaches a max. at the absorption 
maxima. The condition of the dispersed particles is 
discussed. A. J. E. W.

Adsorption of precipitates. I. Adsorption of 
precipitates of ferric, aluminium, and chrom ic 
hydroxides. N. A. Y a j n i k , P. L. K a p u r , and 
R. L. M a l h o t r a  (Kolloid-Z., 1937, 80, 152— 155).— 
Measurements of the adsorption of CN', SCN', N 03', 
I0 3', Br03', Mn04', Cr04", C20 4", Fe(CN)G" ', and 
Ee(CN)e" "  by pptd. Ee(OH)3, Al(OH)3, and Cr(OH)3 
show that the order of adsorption does not depend only 
on valency, but is influenced by sp. chemical factors, 
such as the formation of insol. or complex salts.

E. S.H .
Therm o-ageing of colloids. II. Variation of 

the viscosity and opacity. S. S. J o s h i and G. 
Singh (J. Indian Chem. Soc., 1937, 14, 254— 259; 
cf. A., 1936, 935).—When colloids are “ thermo­
aged ”  by refluxing on a water-bath, it would seem that 
7) generally decreases whilst the transparency in­
creases; in some cases, however, these qualities 
increase or decrease together. F. J. G.

Electrolyte coagulation of weakly solvated 
sols and electrolyte activity. VIII. Ion antag­
onism  in flocculation. Wo. Os t w a l d  and K. 
H o f f m a n n  (Kolloid-Z., 1937, 80, 186—204; cf. 
this vol., 410).—The activity coefEs. o f binary mix­
tures of electrolytes are discussed theoretically in the 
light of published work on ion antagonism. The 
conclusions reached support the view that the 
stability of a sol is more influenced by the physico- 
chemical state of the electrolytic dispersion medium 
than by that of the disperse particles and that 
coagulation is determined by interionic forces in the 
dispersion medium. E. S. H .

Cryolysis of casein. F. F. N o r d , H. L e ic h t e r , 
and G. U m b a c h  (Z. Elektrochein., 1937, 43, 682).— 
During freezing, casein solutions show the normal 
disaggregation-aggregation phenomena of a lyophilic 
colloid (A., 1935, 1276). Alkaline casein solutions 
of pa 6-8—7-2 have a characteristic absorption band 
at about 2760 a ., which, varies in intensity in the 
frozen and unfrozen states in accord with interfero­
metrie observations. The variation in mol. size of 
casein between 75,000 and 275,000 (A., 1930, 386, 
488), supports the conclusion that the so-called 
“ normal nos.” of proteins, determined by ultra­
centrifugal methods, depend on the previous treat- 
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ment of the sample. The results explain why 
casein-containing provisions are less stable at room 
temp, after cooling, e.g., to —17°, since the change in 
degree of dispersion may facilitate attack by enzvmes 
etc. J. W.“S.

Rigidity and constitution of a therm o-revers­
ible gel. F. H ir a t a  (Proc. Imp. Acad. Tokyo, 1937,
13, 266—269).—The rigidity of a gelatin gel at its 
isoelectric point, and at temp, between 5° and 23°, 
has been studied by a modified Michaud method 
(cf. A., 1932, 122). The results indicate that the 
change in rigidity with temp, is due to variation of the 
electrostatic forces between the micelles, caused by 
changes in the dielectric const, of the intermicellar 
liquid. A. J. E. W.

Heat of wetting of activated silica gel. D. T.
E w in g  and G. T. B a u e r  (J. Amer. Chem. Soc., 
1937, 59, 1548— 1553).—The adsorption-desorption 
curves obtained for H20  vapour on Si02 gel show no 
hysteresis. Heats of wetting have been determined 
for gels of different H20  content; a max. has been 
found at 4% H20. Si02 gel is most highly activated 
by keeping it for many hr. in vac. at 260—275°.

E. S. H.
Emulsion practice with aqueous carbam ide- 

protein solutions. A. St e ig m a n n  (Kolloid-Z., 
1937, 80, 217—219).—Peptisable AgBr ppts., con­
taining 6—8 times the amount of gelatin, can be 
prepared by dissolving the gelatin in conc. aq. 
CO(NH2)2 and then adding it to cold aq. HBr. The 
action of CO(NH2)2 on glutin is disaggregating rather 
than hydrolytic, and glutin can be made to crystallise 
rapidly from the solution by adding cold H20  or 
slowly by adding hot H20. E. S. H.

Deformation mechanism, swelling anisotropy, 
and fine structure of hydrous cellulose gels.
P. H . H e r m a n s  and A. J. d e  L e e u w  (Naturwiss., 
1937, 25, 523—524).—A study of the anisotropy of 
swelling of threads of artificial cellulose enables the 
mean direction of the micelles to be determined. 
The swelling anisotropy (ratio of sp. transverse 
swelling to sp. longitudinal swelling) as a function of 
the extension has been measured for a cellulose 
xanthate thread. It is shown that the cellulose 
hydrate gels must have net-like structure. The 
threads are built up of micelles, for which the internal 
structure is cryst., whereas the external configuration 
is irregular, being bounded by numerous projecting, 
disordered cellobiose chains. A. J. M.

M icellar structure and deformation processes 
of fibrous substances. IV. E . B r e u e r , O. 
K r a t k y , and G. Sa it o  (Kolloid-Z., 1937, 80, 139— 
148; cf. A., 1935, 286).—Mainly theoretical. Experi­
ments on the degree of swelling of cellulose acetate in 
dioxan-H20  mixtures ¡show that with low concns. of 
dioxan intermicellar swelling occurs, whilst swelling 
is intramicellar with high concns. of dioxan. The 
nature of these processes is discussed and the optical 
phenomena associated with intramicellar swelling 
are described, particularly with reference to the effect 
of deformation by stretching. E. S. H .

Tension-optical coefficient as a material con­
stant. A. V. B l o m  (Kolloid-Z., 1937, 80, 212—
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215).—The detection of strains in colloidal material, 
due to internal or external stresses, by means of 
double refraction is discussed. The determination 
of the tension-optical coeff. as a means of studying 
the mol. structure of polymerised substances is 
recommended. E. S. H.

Isoelectric point of fibroin of Chinese silk.—
See A., IH, 376.

M icellar structure of rubber. 0. K r a t k y  and
F. Sch o ssb e r g e r  (Z . Elektrochem., 1937, 43, 666—  
667).—Films o f readily sol. and of difficultly sol. 
rubber, deposited from very dil. solution in C6H 6, 
PhMe, CC14, or CHC13, show a high degree of orient­
ation. This is interpreted as indicating that the 
faculty for forming box-like micelles is directly 
associated with the principal-valency chain.

J. W. S.
Equilibrium Co +  CO2 =  CoO +  CO. III. A. F.

K a p u s t in s k i  and E. H o f f m a n n  (Acta Physicochim. 
U.R.S.S., 1937, 6, 487— 490).— Equilibrium data 
for this reaction at 720— 1120° have been determined 
by the method previously described (A., 1936, 1464; 
this vol., 137). The heat of formation of CoO is 
53,408 g.-cal. per mol., and the change in free energy 
at 25° is 11,400 g.-cal. per mol. J. W. S.

Calculation of equilibria in the gas phase 
from  thermal data. 0. F u c h s  and K. R i n n  
(Angew. Chem., 1937, 50, 708—712).—Heat changes 
in the hydrolysis of Ac20, (EtCO)aO, HC02Me, and 
MeOAc have been measured. Thermal data for
26 gases and vapours are tabulated and their applica­
tion to the determination of equilibrium consts. 
in the gas phase is discussed, with special reference to 
the C02-C 0-H 20 -H 2 equilibrium. J. W. S.

Vapour-phase hydration of ethylene. M. P.
A p p l e b e y , J. V . S. G l a s s , and G. F . H o r s l e y  
(J.S.C.I., 1937, 56, 279—281t).—The equilibrium 
for the vapour-phase hydration of C2H4 to EtOH 
has been determined for five temp, ranging from 
175° to 275° using cadmium metaphosphate prepared 
in accordance with B.P. 369,216 (B., 1932, 670) as 
catalyst. The results plotted logarithmically against 
1/T lie on a straight line from which the heat of 
reaction is estimated to be 9900 g.-cal.

Variation of some technically im portant gas 
equilibria with temperature and pressure. H. 
Z e ise  (Z . Elektrochem., 1937, 43, 704—708).—The 
vals. of log K p and the degree of dissociation (a) 
have been calc, over wide limits of temp, and pressure 
and are presented in tabular form for the equilibria 
H2 ^  2H, 0 , === 20, H ,0 H2 +  102, H20  ^  
H2 +  0 , H20  ^  PLj +  OH, H20  ^  H +  OH, and 
C02 ^  CO +  102. J. W. S.

Equilibria in protium  oxide-deuterium  oxide 
mixtures. W . H . H a m il l  (J. Amer. Chem. Soc., 
1937, 59, 1492— 1494).—Published work on con­
ductance and e.m.f. in H20 -D 20  mixtures is ex­
plained in terms of the various isotopic equilibria, 
assuming the existence of H ,0 +, H2DO+, HD20 +, 
and D30 +. E. S. H .

Exchange equilibria of the hydrogen isotopes 
between water and m olecules with numerous

atom s. K. W irtz (Z. Elektrochem., 1937, 43, 662). 
— Cf. this vol.-, 81. J. W. S.

Theory of binary liquid m ixtures. A. Musa. 
(Z. Elektrochem., 1937, 43, 686— 689; cf. this vol.,
302).—The previous theory is extended into a general 
activity theory of binary non-electrolyte liquids. 
The consts. of the Duhem-Margules differential equa­
tion are taken as characteristic magnitudes for act­
ivity, and from them the energy of the mixture 
as well as heats of dissolution, mixture, and dilution 
can be calc. The results are in accord with experi­
mental data for the heats of mixing of C6H G and CC14, 
C0Me2 and CS2, and C0Me2 and CHC13. J. W. S.

Structure in electrolytic solutions. P. D e b y e  
(J. Franklin Inst., 1937, 224, 135— 144).— A résumé 
of the development of the interionic attraction 
theory. F. J. G.

Electrolyte action with acetic acid. I. Dis­
sociation constant in aqueous am m onium  and 
alkali chloride solutions. S. K tlpi and A. M e r e - 
t o ja  (Z. physikal. Chem., 1937, 179, 371—392).— 
The dissociation const., K, has been determined by 
measuring the buffer capacity. When the acid 
concn., c, rises from 0-001 to 0 -2 n , K  remains const, 
for a given salt concn., but in absence of a salt rises 
owing to the increase in ionic strength with c. For a 
given salt concn. K  is smallest in KC1 solution and is 
greatest in NH4C1 and LiCl solutions. The mean 
thermodynamic dissociation const, at 20° is 1-754 X  
10-5. R. C.

Orf/io-effect. II. Dissociation constants of 
o-substituted acids. J. F. J. D ip p y  and R. H. 
L e w is . III. Alkaline hydrolysis of benzoic 
esters. D. P. E v a n s , J. J. G o r d o n , and H. B. 
W a t s o n  (J.C.S., 1937, 1426— 1429, 1430—1432; 
cf. A., II, 418).—II. Thermodynamic dissociation 
consts. have been determined for o-toluic, o-phenyl-, 
o-methoxy-, o-, m-, and p-phenoxy-, and o-nitro- 
benzoic, o-nitrophenylacetic (I), o- and p-chloro- 
cinnamic acids. The recorded vais, (x  105) are
12-3, 34-7, 8-06, 29-7, 11-2, 3-00, 671, 9-90, 5-83, 3-86. 
The greater strength of the o-isomerides of the benzoic 
series is discussed. The low val. for (I) is ascribed 
to a H linking between N 02 and CH2.

III. The effect of a «¡-substituent on the alkaline 
hydrolysis of EtOBz is to change the energy of activ­
ation without influencing appreciably the val. of P  
in the kinetic equation k =  PZq~eÏrt. An o-sub- 
stituent is associated with a relatively low velocity 
of hydrolysis by decreasing the P  factor. This may 
be due to a reduction of the facility with which the 
activated complex, formed by the ester and OH' as 
the first step, breaks down to give the products.

E. S. H.
Dissociation constants of organic acids. 

XVIII. Cyclic 1 : 1-diacetic acids. W. L. G e r ­
m a n  and A. I. V o g e l  (J.C.S., 1937, 1108— 1112; 
cf. A., 1931, 1126; 1932,572).— By means of potentio- 
metric titrations with the quinliydrone electrode at 
25°, classical and thermodynamical dissociation consts. 
have been determined. The thermodynamical vais., 
Z j  X  104 and K 2 x  108, for the following cyclic 
1 : 1-diacetic acids are : cyctopentane- 1-60, 17-0,
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3-methylcycZopentane- 1-61, 18-2, cycfohexane- 3-27, 
8-26, 2-inethyIcycMiexane- 2-96, 13-00, 3-methyl- 
cyclohexane- 3-23, 8-34, 4-methylcycZohexane- 3-23, 
8-02. Inter carboxy lie distances have been evaluated. 
The results support the view that the C rings in these 
compounds are strainless. J. G. A. G.

Dissociation constant of thyroglobulin.—Sec 
A., I ll , 403.

Causes of the colour change in cobaltous 
chloride solutions. H. D ir k in g  (Z. anorg. Chem., 
1937, 233, 321—345).—Data relating to mol. wt., 
conductivity, transport, and absorption spectra 
have been obtained for solutions of CoCl2, CoBr2, 
and Co(SCN)2 in org. solvents, with or without the 
addition of other salts of the same anion. The results 
indicate that in presence of excess of the anion'the 
Co is present entirely as complex anions, e.g., CoCl4" ; 
otherwise there is equilibrium between, e.g., [CoCl2iS'2], 
[Co&4]”  and [CoCl4]" (S =  solvent). The colour 
change is due to a change of co-ordination no. from
6 (red) to 4 (blue). F. J. G.

Hydrolysis of cobaltous chloride solutions. 
A. G o sser ies  (Compt. rend., 1937, 205, 383—386).— 
Measurements of e.m.f. have been made with the 
quinhydrone electrode and a spongy Co electrode in
0-001—0-1m-CoC12 at 25°. J. G . A. G.

Hydrolysis of uranyl salts. B. Singh and G. 
A hm ad (J. Chim. phys., 1937 , 34, 351—354).—From 
e.m.f. measurements with the quinhydrone electrode 
at 30°, the degree of hydrolysis at corresponding 
dilutions is U 02(N03)2 >  IJ02S04 >  U 02(0Ac)2.

J. G. A. G.
Heating curves of borates. I. N. S. K u r n a - 

k o v , A. V. N ik o l a e v , and A. G. T s c h e l isc h t sc h e v a  
(Compt. rend. Acad. Sci. U.R.S.S., 1937, 16, 87— 
90).—The heating curves of synthetic and natural 
borates containing Na, K , Mg, and Ca have been 
studied. Endothermic arrest points, which all occur 
below 455°, are due to loss of H20. Exothermic 
regions of change are observed with all borates 
except- with MgHB03 and 6Mg0,8B20 3,MgCl2. The 
curves are sufficiently characteristic to be useful 
in analysis. R. S. B.

Specific heat and hardness of natural borates 
and their products of heating. II. N . S. K u r - 
n a k o v , A. V. N ik o l a e v , and A. G. T s c iie u s c h t - 
sc h e v a  (Compt. rend. Acad. Sci. U.R.S.S., 1937,
16, 90—92; cf. preceding abstract).— d and hardness 
have been determined for naturally occurring borates, 
in the normal state, after removal of H20, and after 
the exothermic transformation. Removal of H20 
is usually accompanied by an increase in d. The 
contraction coeff. (observed d' jd for dehydrated borate 
calc, supposing no vol. change) is a max. for 
2Ca0,3B20 3,13H20  and Na20,2Ca0,5B20 3,16H20, 
and a min. for 8CaO,10B20 3,15H20  and 
2Ca0,3B20 3,5H20, which contain zeolitic H20. The 
exothermic transformation is accompanied by a sharp 
rise in d and in hardness. R. S. B.

Hydration heat and exotherm ic borate trans­
form ation for inyoite [2Ca0,3B20 3,13H20 ] . Dis­
cussion of the transformation. N . S. K u r n a k o v , 
A. V. N ik o l a e v , and A. G . T sch elisch tsch eva

(Compt. rend. Acad. Sci. U.R.S.S., 1937, 16, 92— 
94; cf. preceding abstracts).—The heat of dis­
solution of inyoite and the products formed on 
heating have been determined in 25% H2S04. The 
heat of hydration is 42,700 and the heat of trans­
formation 60,600 g.-cal. per mol. The high heat of 
transformation at 860— 1080° causes spontaneous 
heating. X-Ray observations show that dehydration 
is accompanied by the formation of an amoiphous 
phase, which becomes cryst. after further heating 
owing to the irreversible exothermic transformation.

R. S. B.
New equilibrium  diagram  for the system 

Fe-C. I . I i t a k a  (Proc. Imp. Acad. Tokyo, 1937,
13, 277—279).—Anomalies in the “  single ”  and 
" double ” diagrams are discussed. The proposed 
new diagram contains stable equilibrium lines only, 
Fe3C being assumed to decompose on solidification or 
on separation from austenite. A. J. E. W.

System water-sulphur trioxide. H. C. S.
S n e t iil a g e  (Rec. trav. chim., 1937, 56, 891— 897).— 
See this vol., 296. F. L. U.

System pyrogallol -  p  -  phenylenediamine.
M. G. J. B e et s  (Rec. trav. chim., 1937, 56, 773— 
775).—The 1 : 1 compound has m.p. 120°, and the 
eutectics with 37-6 and 73-5 mol.-% of pyrogallol 
melt at 117-0° and 103-2°, respectively. F. L. U.

Rare-earth metals and their com pounds. 
Therm al analysis of rare-earth nitrate m ix­
tures. L. L. Q u il l , R . F. R o b e y , and S. S e if t e r  
(Ind. Eng. Chem. [Anal.], 1937, 9, 389—392).—The 
liquidus curves of some binary systems of the simple 
and double nitrates of the Ce group have been 
determined. All the systems form a series of solid 
solutions with corresponding rare-earth and Bi salts. 
The use of the curves to determine the composition 
from f.-p. data is proposed. E. S. H.

Binary systems with palm itic acid. N. N. 
E f r e m o v , A. D. V in o g r a d o v a , and A. M. T ic h o - 
m ir o v a  (Bull. Acad. Sci. U.R.S.S., 1937, 443— 466).—  
Solid solutions are formed in the systems palmitic 
acid (I)-myristic, -lauric, and -elaidic acid, -chol­
esterol, -phytosterol, and -camphor, but not in the 
systems (I)-C10H8, -oleic, -benzoic, and -salicylic 
acid. R. T.

Polythermals of the binary system H N 03-HC1 
and of the ternary system H N 03-H C1-H „0.
A. G. K o g a n  and V . I. N ik o l a e v  (Compt. rend. 
Acad. Sci. U.R.S.S., 1937, 16, 103— 106).— In the 
binary system well-defined max. occur corresponding 
with the compounds 3HN03,HC1, HN03,HC1, and 
2HN03,HC1; with HN03,3HC1 there is a latent max. 
The compounds are not stable above —50°, when 
the reaction HN03 +  3HC1 =  NOC1 +  Cl2 +  2H20  
occurs. In the ternary system the regions correspond­
ing with the crystallisation of ice, HN0,,3H20, 
HN03,H20, HN03, 3HN03,HC1, HN03iHC1,
2HN03,3HC1, HC1,3H20, HC1,2H20, and HC1,H20  
have been studied. R. S. B.”

System potassium  chlorid^-potassium  chlor- 
ate-water at 20°, 50°, and 75°. M. B. D o n a l d  
(J.C.S., 1937, 1325—1326).—The solution in equili­
brium with both solids contains 25-0% of KC1 and
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1-56% of KClOg at 20°, 28-3% of KC1 and 4-32% 
of KC103 at 50°, and 29-3% of KC1 and 8-08% of 
KClOg at 75°. J. G. A. G.

Polytherm s of the ternary system M g S 0 4-  
M gCl,-HoO. V. G. K u z n e t z o v  (Bull. Acad. Sci. 
U.R.S.S., “ 1937, 385—398).—Solubility data are 
given at 25° and 35°; the solid phases separating 
are consecutively MgS04,7, 6, 5, 4, and 1H20, of 
which the most stable is the monohydrate, but the 
rate of transformation of the metastable hydrates is 
very slow. That of the 6- to the 5- or 4-hydrate is 
faster, but also requires a no. of days for completion 
with energetic stirring; under natural conditions 
this reaction is infinitely slow. R. T.

System am m onia-selenic acid-water at 30°.
G. B. King (J. Physical Chem., 1937, 41, 797— SOI).—  
The solid phases obtained were (NH4)2Se04,
3(NHi)2SeOi ,/ / 2»S'eO.,, and NH4HSe04. C. R. H.

Displacement of platinum metals from  solu­
tions of their salts by hydrogen at high pres­
sures. V. G. T e o n e v  (Bull. Acad. Sci. U.R.S.S., 
1937, 333—362).—The reaction of pptn. of Pt metals 
from their salts by H2 under pressure, with energetic 
stirring, is of the autocatalytic type, the displaced 
metals acting as catalysts. The reaction is 
represented : H„MC1G MC1S" - f  2H‘ ; MCl(i" 
M ""+  6C1'; H2MC14 ^  MC14" +  2H‘ ; MC14" ^  M" 
+  4C1'; MIV +  H2 M“  +  2H’ ; M11 +  H2 ^  M +  
2H' (M =  Pt, Ir, Pd, Rh). Pt can be pptd. from a 
solution of H2PtCl6 and PdCl2 in 6n-HC1 by the 
action of Ho at 25°/30 atm. (100 min.). Rh111 or 
Pd11 can similarly be separated from IrIV (1 hr. 
at 25°/l atm.). Separation of Rh111 and Pd11 cannot 
be effected by this method, owing to the simultaneous 
pptn. of the metals. R. T .

Heterogeneous equilibria with deuterium.
J. R. P a r t in g t o n  and R. P . T o w n d r o w  (Nature, 
1937, 140, 156).—Vais, of K, obtained by a static 
method between 673° and 773° abs., in the reduction 
of CoCl2 by H2 and by D2, are recorded. The heats 
of reaction (qv — AZ7) deduced for the reactions 
CoCl2 +  H2 =  2HC1 +  Co and CoCi2 +  D2 =  2DC1 
+  Co are —31,850 and —30,790 g.-cal. per mol., 
respectively, at a mean temp, of 450°. The heat of 
reaction deduced for 2DC1 +  H2 =  2HC1 +  D2 is 
1100 g.-cal. per mol. L . S. T.

Physico-chem ical equilibria in the carbon- 
ation of aqueous sodium  sulphide at 25°. S. Z.
M a k a r o v  and S. N. K r a s n ik o v  (Bull. Acad. Sci. 
U.R.S.S., 1937, 363—383).—Equilibrium data are 
recorded for the system Na2S-C02-H 20, at 25°. 
The only solid phases separating from unsaturated 
solution are NaHC03 and NaHC03,Na2C03,2H20. 
The process of carbonation of aq. Na2S consists of the 
consecutive stages of absorption of C02 without and 
■with evolution of H2S, and, for the latter stage, 
without and with pptn. of carbonates. Carbonation 
is complete when the entire Na is present as NaHC03.

R. T.
Partial pressure ,of ammonia, carbon dioxide, 

and water over ammoniacal sulphate and chlor­
ide solutions. A. P. B e l o p o l s k i, S . J. Sc h p u n t , 
and I. M. P a l k in a  (J. Chem. Ind. Russ., 1937,

14, 717—719).—V.-p. data are recorded for the 
systems Na2S04-  and NaCl-NH3-C 02-H 20, at 
30—60°. R. T.

Therm odynam ic conditions and efficiencies of 
the coupling of chemical reactions. P. v a n  
R y s se l b e r g h e  (J. Physical Chem., 1937, 41, 
787— 796).—A mathematical treatment of the 
principles of Burk (cf. A., 1931, 655) and others on the 
thermodynamics of coupled reactions in biological 
systems. C. R . H.

Heats of dilution of some salts in D 20  and 
H 20  solutions at 25°. W. B ir n t h a l e r  *and E. 
L a n g e  (Z. Elektrochem., 1937, 43, 643—659; cf. 
A., 1936, 1340).—At very low concns. the heats of 
dilution of NaCl, KBr, KF, Ba(N03)2, CuS04, and 
BeS04 in D20  are equal to those in H20. From this 
it is probable that the dielectric consts. of H20  and 
D20  have equal temp, coeffs. At higher concns. 
the heat of dilution becomes less positive or more 
negative on passing from H20  to D„0, the difference 
increasing regularly with increasing” concn. At high 
concns. of KF the differential heat of dilution becomes 
approx. independent of concn. J. W. S.

Heats of hydration and dissolution of an­
hydrous copper sulphate in light and heavy 
water. E. L a n g e  and H ., Sa t t l e r  (Z. physikaL 
Chern., 1937, 179, 427— 444).—The integral heats- 
o f dissolution of CuS04 in D20 and H20  and of its 
deuterates and hydrates in D26  and H20, respectively,, 
have been measured and used to calculate heats of 
hydration. For both D20  and H20  the heat of 
hydration for the first mol. is positive and approx. 
twice as great as for each of the other four rnols. 
The binding force between H20  and an ion is best 
represented by the “  heat of adhesion,”  estimated 
either by deducting from the heat of formation of the 
hydrate the heat of vaporisation of H20  and the 
energy required to expand the salt to accommodate 
the H20  to be added, or by deducting from the first 
heat o f dissolution the lattice energy of the anhyd. 
salt and the energy required to create space in the 
solvent for the solute ions (cf. A., 1936, 1340). Both 
methods of calculation indicate that the CuS04 
ions bind D20  more firmly than H20. R . C.

Recalculation of heat effects. W. A. R oth  and 
A. B e r t r a m  (Z. physikal. Chem., 1937, 179, 445— 
449).—The following heats of formation have been 
calc.: (HC1) (20—25°), +21-89+0-03; [HgCl],
+31-41; (HI) (at 20° and const, vol.), —5-95+ 
0-04; (C120) (at 20° and const, vol.), —24-96+ 
0'06; (HBr) (at 18° and const, pressure), +8-4G;. 
[PbCl2], +85-5; [PbLJ, +42-9x kg.-cal. R . C.

Heat of decom position of dichlorine hept- 
oxide. C. F. G o o d e v e  and A. E. L. M ar sh  (J.C.S., 
1937, 1161— 1166).—By means of a novel thermo­
chemical technique, gaseous C120 7 was decomposed 
directly into its elements by streaming over a red-hot 
Pt filament and the heat evolved was determined by 
absorption in a continuous-flow calorimeter. The 
val. of A f o r  the reaction C1,07 =  Cl2 +  3-502 
is —63-4+3 kg.-cal. ~ ' J. G. A. G.

Therm ochem istry of com plex compounds of 
aluminium. I. Compounds of aluminium
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brom ide with metallic brom ides. V. A. P l o t ­
n ik o v  and S. I. J a k u b s o n  (Mein. Inst. Chem. Ukrain. 
Acad. Sci., 1937, 4, 3— 14).—Heats of formation of 
AlBr3,MBr and 2AIBr3,MBr (M =  Li, Na, K, Ag) 
have been determined. Vais, in kg.-cal. per g.-mol. 
are : 2AlBr3,LiBr, 4-9 ; AlBr3,LiBr, 7*9;
2AlBr3,NaBr, 7-0; AlBr3,NaBr, 10-1; 2AlBr3,KBr,
13-9; AlBr3,KBr, 16-0; 2AlBr3,AgBr, 6-9; 
AlBr3,AgBr 13-9. These lead to vals. for the de­
comp. potential in agreement with observation. 
The heat of dissolution of AlBr3 (in 2993 mols. of 
H20  at 15°) is 91-47 kg.-cal. per g.-mol. F. J. G.

Conductivity of potassium  chloride solutions.
C. W. D a v ie s  (J.C.S., 1937,1326; cf. this vol., 244).— 
Solvent-corr. conductivities based on the Kohl- 
rausch-Holborn O-OlN standard and on Kohlrausch 
and Maltby’s standard are respectively 0-18% and
0-07—0-10% >  those based on Jones and Brad­
shaw’s standard. J. G. A. G.

Van der Waals forces in electrolyte solutions.
J. L a n g e  and E. H e r r e  (Z. Elektrochem., 1937, 
43, 592—595; cf. A., 1936, 1336).—From the f.p. 
and conductivity of 0-005—0-In aq. solutions of 
K I 0 3, H I 0 3, K C 103, picric acid, Na picrate, and 
Na 2 : 4-dinitrophenoxide the osmotic coeff. ( /0) 
and conductivity eoefl. (/,,) have been determined and 
expressed in the forms 1 — / 0 =  A 0\/c + B ac and 
1 — =  -4,,(A0)-y/c +  B,iC. For ions showing no
association B0 — B,t — — 0-6, but when association 
occurs there are deviations AB0 and hB,,. When 
the association is between similarly charged ions 
A Bp == —A B0, whereas when it is between oppositely 
charged ions A B,L =  +2AZ?0. The attraction 
between similarly charged ions indicates that the 
behaviour o f strong electrolytes is attributable to 
quantum mechanical forces. J. W. S:

Theory of electrolytic phenomena in solid 
m etals. K. Sc h w a r z  (Z. Elektrochem., 1937, 43, 
585—587; cf. A., 1933, 571, 908).—The transport 
nos. of metals in their amalgams and in fused Pd-H, 
Fe-C, Pb-Au, Au-Pb, Au-Pd, and Au-Cu alloys 
are in accord with the vals. calc, from their diffusion 
consts. Ions with the greatest charge density move 
towards the cathode. The unexpected movement 
of Au towards the anode in Au-Pb allovs indicates 
that it is uncharged, in accord with other phenomena 
observed with this alloy. J. W. S.

Variations in the conductivity of dilute solu­
tions of m olybdic acid during neutralisation.
(M m e .) Z. So u b a r e w -C h a t e l a in  (Compt. rend., 
1937, 205, 222—225).—Conductometric curves are 
given for titration of molybdic acid with NaOH, 
glyoxaline, and (CH2)6N4, and of mannitomolybdic 
acid with NaOH. Pronounced peaks are observed 
corresponding with two mols. of Mo03 per equiv. 
of base. Discontinuities occur with one mol. of 
Mo03 per two equivs. of base. NaHMo20 7 and 
Na2Mo20 7 are probably formed during neutralisation, 
the ion [HMo20 7]~ occurring in solution.

A. J. E. W.
Surface conductivity on diaphragms. S. K o m a - 

g a t a  and M. N is h ik a w a  (Z. physikal. Chem., 1937,

179, 461— 465).—Surface conductivities of aq.
solutions of chlorides have been measured.

R. C.
Hittorf transference numbers of solutions of 

potassium, sodium , and lithium chlorides in 
water and in one-tenth m olar hydrochloric acid.
L. N ic k e l s  and A . J. A l l m a n d  (J. Physical Chem., 
1937, 41, 873—886).—The data for dil. neutral 
solutions at room temp, do not afford evidence for 
the high hydration vals. usually ascribed to alkali 
metal cations. In HC1 solutions H* appears to carry 
less and the metallic cations more current than is 
expected from their relative mobilities in solutions 
of the corresponding single electrolyte. Errors 
arising from a slight change in composition of the 
middle layer in the LiCl-HCl mixtures are discussed.

C. R. H.
Potential of the A g(s),A gI(s),F  electrode.

J. Y. Ca n n  and A. C. T a y l o r  (J. Amer. Chem. Soc., 
1937, 59, 1484— 1486).—E.m.f. measurements of the 
cell Ag(s),AgCl(5)|aq. KCl(irt), aq. KI(w)|AgI(s),Ag(s) 
at 25° give the normal electrode potential of 
Ag(s),AgI(s), I ' as Eo =  +0-1510 and AF° =  -3485  
g.-cal. E. S. H.

Potential difference between solid silver hal­
ides and aqueous solutions. B. P. N ik o l s k i  and 
V . M. V d o v e n k o  (Compt. rend. Acad. Sci. U.R.S.S., 
1937, 16, 99— 102).—Cells of the type Ag|AgX 
(saturated), solution F|AgX solid membrane| 
solution Z| calomel electrode (I), where X  — Cl or I,
Y =  KC1, KI, or AgN03, and Z =  AgN03> KC1, or
KI, have been studied. K  halide (if Z =  AgN03)
and AgNO., (if Z — KCI or KI) were added gradually 
to Z. A chloridised or iodised Ag electrode was also 
immersed in Z. The e.m.f. of the cell AgjAgX 
(saturated), solution J|AgX solid membrane| 
solution Z, AgX (saturated)|Ag was not 0, but 
amounted to 4— 9 mv., possibly owing to a difference 
between the inner and outer surfaces of the mem­
branes. The solubility products of AgCl and Agl 
are 1-3 X 10-*° and 1-2 x  10*16 at 18°. HgN03, 
Pb(N03)2, AuC13, and LiCl (using AgCl membranes), 
and KBr (using Agl membranes) have no influence 
on the e.m.f. o f the cell (I) when added to solution 
Z, but T1N03 gives a marked change, probably due 
to' the formation of solid solutions of AgCl and 
T1C1. In general the results agree with Haber’s 
theory. R. S. B.

Influence of certain gases on the potential of 
copper in solutions of copper sulphate and 
sulphuric acid. J. K a m e c k i  (Rocz. Chem., 1937,
17, 319—326).—The highest positive potentials are 
found for Cu in n-CuS04, in absence of H2S04, and 
in a N2 atm.; the vals. are lower in H2, and still 
lower in 0 2. In presence of n-CuS04 the vals. are 
practically const, for H2S04 of 0— I n , whilst with
O-OIn - and 0-1n-CuS04 they vary inversely with the 
[H2S04]. ‘ R. T.

Electrom otive behaviour of nickel in presence 
of hydrogen. B. F o r e st i  (Gazzetta, 1937, 67, 
399— 407).—Suitably prepared electrodes of brass 
covered with a deposit of active Ni behave, in the 
presence of H2, like Pt-black. At pa >4-53 such 
electrodes are equiv. to an ordinary H2 electrode
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and give potentials oc the 2>h of the liquid medium. 
With pa <4*53 the electrode potential is <  that of a 
H, electrode, and the difference increases with 
decreasing pn and depends also on the presence of 
salts in the solution. The results are discussed.

0 . J. W.
Potential measurements, with exclusion of 

the diffusion factor in form ation of alloys. N. S.
F o r t u n a t o v  and V. I. M ic h a il o v s k a j a  (Mem. 
Inst. Chem. Ukrain. Acad. Sci., 1937, 4, 41—47).— 
The e.m.f. o f the element Al|AlBr3-KBr|Cu at 
525—545° varies according to the composition of 
the alloy formed at the Cu electrode. Diffusion 
effects are eliminated by the inclusion of an appro­
priate resistance in the outer circuit. R. T.

Local current theory of metal potential. III. 
Potential establishment of various metals on 
solution in iodine-potassium  iodide solutions.
W. J. M u l l e r  and E. Low (Z. Elektrochem., 1937, 
43, 561—569; cf. this vol., 139).—Potential measure­
ments and rates of dissolution of various metals 
in I-K I solutions support Muller’s theory of the 
influence of surface films on metal potentials.

J. W. S.
N orm al Volta potential A<p0 of the m ost 

im portant electrochemical two-phase systems, 
especially of m etal-m etal salt solution elec­
trodes. 0. K l e i n  and E. L a n o e  (Z. Elektrochem., 
1937, 43, 570—584).—Direct determinations of Volta 
potential are complicated by the difficulty of produc­
ing uncontaminated metal surfaces, but it can be 
deduced indirectly from e.m.f. data and photo- 
electricaDy determined vals. o f the energies of 
evaporation of electrons from the metals. The 
vals. for a no. of metal-metal salt electrodes are calc. 
The significance of the data for the calculation of the 
energies of solvation of the ions is discussed.

J. W. S.
Diffusion potential. A . A ir o l a  (Suomen Kem., 

1937, 10, B, 18).—Preliminary. Closer agreement 
between the observed and calc. vals. of the diffusion 
potential at the boundary 0-025n-HC1|0-001n-HC1 
is obtained by assuming a linear relation between 
mobility and concn. than when the mobility is assumed 
const. F. L. U.

Therm odynam ical treatment of diffusion 
potentials. J. J. H e r m a n s  and L . J. Oo s t e r h o f f  
(Phil. Mag., 1937, [vii], 24, 304—312).—Theoretical. 
By means of an analogy between a cell with diffusion 
and a short-circuited cell, it is shown that the thermo­
dynamic treatment and the kinetic theory yield the 
same result for ideal solutions. The extension of 
the treatment to non-ideal solutions is proved to be 
impossible. C. R. H .

Decom position potentials of m etallic chlorides 
and brom ides in SnCl2 and SnBr2 as solvents.
V. A. I z b e k o v  and E. M. S k o b e t z  (Mem. Inst. Chem. 
Ukrain. Acad. Sci., 1937, 4, 85—98).— Low vals. 
found for the decomp, potentials of halides in solution 
in Sn11 halides are due to depolarisation at the anode 
by formation of SnCl4 or SnBr,. The orders found are : 
Sn, Co, Cu, Ni, Ag, Bi (in SnCl2) and Sn, Cu, Ag, Co, 
Ni, Bi (in SnBr2). The vals. for pure SnCl2 and SnBr2

agree with those calc, from the heat of formation when 
allowance is made for depolarisation. F. J. G.

Decom position potentials of fused salts. I:—
III. R. C. K i r k  (Res. Stud. State Coll. Washington, 
1937, 5, 79—80; cf. A., 1936, 430, 1467).

H. J. E.
Decom position potentials of fused halides and 

their binary systems with a com m on cation. V. A.
I z b e k o v  and NY G. T s c h o v n ik  (Mem. Inst. Chem. 
Ukrain. Acad. Sci., 1937, 4, 71— 83).—The decomp, 
potential of a halide is scarcely changed by the addi­
tion of another halide o f the same metal. The 
decomp, potentials of halides of Sn and Sb, and to a 
smaller extent of Bi, aro altered by the addition of 
AlClg or AlBr3. Mixtures of two halides of the same 
metal do not conduct if their components are non­
conductors, but the systems AlX3-SbX 3 and A1X3-  
HgX2 (X  =  Cl, Br) are conductors, although their com­
ponents are not. F. J. G.

Decom position potentials of m etallic chlorides 
in fused A1C13 and A1C13,KC1 as solvents. V. A.
I z b e k o v  and N. G. T s c h o v n ik  (Mem. Inst. Chem. 
Ukrain. Acad. Sci., 1937, 4, 57— 70).—The decomp, 
potentials of CdCl2, SnCl2, ZnCl2, AgCl, SbCl3, and 
BiCl3 in fused A1C13 and in fused A1C13,KC1 have been 
determined. The order found in these two solvents 
is Al, Cd, Ag, Sb, Sn, Bi ; in AlBr3 Sn stands before Sb, 
the order being otherwise unchanged. The large 
difference in the vals. for SnCl2 or SnBr2 in different 
solvents is due to secondary reactions such as de­
polarisation by formation o f SnCl4 at the anode.

F. J. G.
Effect of ultrasonic waves on electrolytic 

deposition potentials of gases. G. S c h m id  and 
L. E h r e t  (Z. Elcktrochem., 1937, 43, 597— 607 ; 
cf. this vol., 415).—Low-intensity ultrasonic waves 
have a slight polarising effect and higher intensities 
a strongly depolarising effect on cathodic liberation of 
H2. The polarising effect is dependent on the nature 
of the cathode metal and sets in slowly, but persists 
for some time after the vibration ceases. This is 
caused by surface changes in the metal and can be 
removed by abrasion. The depolarising action of 
ultrasonic waves is so great that in some cases H2 
is liberated at potentials <  the reversible equilibrium 
potential. With increasing wave intensity a sudden 
decrease in electrode potential is observed, the mag­
nitude of which appears to be independent o f the cath­
ode metal and for 0-465n aq. Na2S04 is about 0-800 V. 
With increasing c.d. the potential jump decreases 
and disappears at about 10 ma. per sq. cm. With 
intense radiation the H2 liberation potential becomes 
independent o f pa. At Mg cathodes the potontial 
is increased at high radiation intensities. Preliminary 
investigations indicate that similar steps occur in 
the anodic potentials for liberation o f Cl2 and 0 2, 
but in the latter case the effect is less marked.

J. W. S.
N orm al elements and lead accum ulator as 

alm ost ideal cells. E. L a n g e  and K. N a g e l  (Z. 
Elektrochem., 1937 , 43, 584— 585).—The require­
ments of completely reversible cells are stated and 
discussed with reference to the standard Cd cell and 
the Pb accumulator. J. W»' S.
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Nature of the electrolytic depolarisation effect 
with a high-frequency current. I. R a n z i  and 
R . R ic a m o  (N uovo Cim., 1937, 14, 1—7).—The 
depolarisation effect produced at a small Pt wire 
electrode (cathode or anode) by superimposing 
a high-frequency a.c. during the d.c. electrolysis 
of 0-1n-H2S04 is shown to be a purely thermal 
effect and is not due to an increase in the rate of 
diffusion o f the polarising substance (cf. A., 1932, 
915). The depolarisation is the same when the 
heating of the electrode is effected by means other than 
an a.c. 0 . J. W.

Influence of the com position of the electrolyte 
on the electrodeposition of iron. E. S. S a r k is o v  
(Bull. Acad. Sci. U.R.S.S., 1937, 421-433).—The 
rise in polarisation potential E with increasing c.d. 
during electrolysis of N -Fe11 solutions, at pn 4-88 and 
16°, is greatest in the case of FeCl2-CaCl2 solutions, 
and then diminishes in the order (NH4)2S04-FeS04, 
FeS04, FeCl2. At 70° the val. of E rises very little 
with increasing c.d., for all the systems, the 
order now being FeS04>FeC]2>(N H 4)2S04-FeS04>  
FeCl2-CaCl2. The vals. o f E obtained in presence of 
Fem  are when Fe11 alone is present. The structure 
o f the deposits of Fe varies with change in the 
composition of the electrolyte. R. T.

Passivity of iron and steel in nitric acid solu­
tion. Y . Y a m a m o t o  (Bull. Inst. Phys. Chem. Res. 
Japan, 1937, 16, 428 -444).—The voltage required 
to make an Fe anode passive when immersed in HN03 
is in general raised by addition of HC1, and lowered 
by addition of H2S04. F. J. L.

Hydrogen overvoltage at m ercury and the 
^-potential. I. S. L e v i n a  and V. Sa r in s k i  (Acta 
Physicochim, U.R.S.S., 1937, 6, 491—504; cf. A.,
1936, 1467).—The H overvoltage (7) on a stirred Hg 
cathode has been determined for c.d. (I) =  10~8— 10-3 
amp. per sq. cm. at 22° in O-OOIn, 0-01n, and 01n  
aq. HC1. V is independent of H‘ and over the 
range investigated V =  a +  b log I, where a and 
b are consts. and at 22° b =  0-119, in accord with theory 
(A., 1930,1376). J .W .S .

Overpotential of metals in presence of col­
loids. M. I. Z il b e r p a r b  and M . A. R a b in o v it s c h  
(Trav. Inst. Chim. Charkov, 1935, 1, 87—98).—The 
overpotential observed in the electrolysis of 0-1n - or 
N-AgN03 (Ag, Au, or Pfc electrodes) is increased in 
presence of colloids (gelatin, dextrin, gum arabic) 
in the electrolyte; the effect is inversely oc c.d.

R. T.
Interferom etric observations of streaming 

anomalies at cathodes. H. J. A n t w e il e r  (Z. 
Elektrochem., 1937, 43, 596— 597).—C.d.-p.d. curves 
obtained in electrolysis between a large, almost 
unpolarisable anode and a dropping Hg cathode 
show a sudden increase in c.d. at a definite p .d .; 
this falls to a normal val. on further raising the 
p.d. Interferometric observations of the cathode 
region indicate that the abnormality is due to a stirring 
effect. When the deposition potential of the cation 
(FM) is more positive than the electrocapillary zero 
potential of the Hg ( Va,) (as with Hg2'*, Cu", or Fe” ) 
streaks are observed which, although of material

lighter than the solution, fall away from the tip o f the 
capillary. I f  FM is more negative than FHg (Ni‘ ‘ or 
Mn” ) only a whirling of the diffusion film is observed. 
The phenomena are the more marked the lower is the 
conductivity of the solution relative to the cation 
concn. J . W. S.

Spray electrification. S. C h a p m a n  (Physical 
Rev., 1936, [ii], 4 9 , 206).—The mobility spectrum of 
spray-electrified salt solutions has been investigated. 
Data relative to dil. solutions of LiCl, KC1, and Nal 
are recorded. L. S. T.

Mechanism of chemical reactions. R. A u d u - 
b e r t  (Chem. Listy, 1937, 3 1 , 277—281).—A lecture.

R. T.
Theory of Lp. IV. Lp and the direction of 

chemical processes. N. A. T a n a n a e v  (J. Appl. 
Chem. Russ., 1937, 1 0 , 1102— 1111).—Theoretical.

R. T.
Hydrogenation of nickel carbonyl. E. E. L it - 

k e n h o u s  and C. A. M a n n  (Ind. Eng. Chem., 1937, 
29, 934—938).—The reaction between Ni(CO)4 and 
H2 (1 :4) has been studied at 25— 400° and at 1— 
75 atm. At 1 atm. it decomposes completely at 
approx. 100° and at >200° reaction begins with the 
formation o f  H20, CH4, and C02. The % of H20  =  
58—60 vol.-% of the exit gas at 250°, and decreases 
with fall of temp. The % of CH4 and C02 increases to 
a max. at 300—350° and then decreases. At 5 atm. 
decomp, is complete at approx. 200°. The ratio 
C02 : CH4 is <  at 1 atm. At 10—75 atm. Ni(CO)4 
is increasingly stable. The yield of H20  is a max. 
at 250—300° for all cases. With max. CH4 and C02 
the unchanged CO and H2 are a min. The amount 
of unaltered C decreases with rise in temp. The re­
action depends on the formation of H20  and its 
subsequent reaction thus : 2C +  2H20  =  C02 +  CH4, 
for which the equilibrium const. (K ) is const, over the 
entire reaction range, in contrast to other possible 
reactions, which give const, vals. of K  only at 300— 
400°. R. S. B.

Equilibria and kinetics of ammonia synthesis 
at ultra-high pressures.— See B., 1937, 902.

Reaction of sulphur dioxide and oxides of 
nitrogen under conditions of intense m ixing.
I. N. K u z m in ic h , E. I. S u r k o v , V. I. J u d in a , and E. A .  
A n d r e e v a  (J. A p pl. Chem. Russ., 1937, 1 0 , 1020—  
1031).—The velocity of reaction in a baffle tube be­
tween S02-N 2- 0 2 mixtures and N20 3 in II2S04 oc
(i) [N20 3] of the H2S04, (ii) the [S02] and [02] o f  the 
gas mixture, (iii) the height of the column o f acid, 
and (iv) the temp.; it is inversely cc the [H^OJ.

R. T.
Properties of nitrogen oxides. VI. Flame 

propagation in the system nitric anhydride- 
ozone. (The late) T. M. L o w r y  and R. V. S e d d o n  
(J .C .S ., 1937, 1461— 1468; cf. A., 1936, 281).—The 
speed of travel of flame in a 90-cm. column of N20 6-
0 3- 0 2 at const, temp, has been measured. The in­
fluence o f [N20 s], [03], age of the mixture, temp., 
total pressure, diameter and position of the reaction 
tube, and nature and concn. o f the inert gas has 
been determined. The flame is propagated by the 
diffusion of “  hot ”  mols. from the liame front into



522 BRITISH CHEMICAL ABSTRACTS.—A., I. vm ( a )

the unburnt gas, causing activation and further 
reaction. E. S. H.

Combustion of arom atic and alicyclic hydro­
carbons. I. Slow  com bustion of benzene, tolu­
ene, ethylbenzene, «-propylb enzene, n-butyl- 
benzene, o-xylene, rn-xylene, p-xylene, and 
mesitylene. J. H. B u r g o y n e  (Proc. Roy. Soc., 
1937, A, 161, 48—67).—Correlation of pressure 
change with the course of the reaction shows that the 
rate of slow combustion can be measured by mano- 
metric observations. The influence of temp., 
concn., dilution by N2, and surface factors is studied. 
CBH6 differs from its derivatives in exhibiting evidence 
of chain mechanisms. Comparison of energies of 
activation establishes three classes : (1) C6H 6 and 
derivatives with a single side-chain, (2) isomeric 
xylenes, (3) hydrocarbons with symmetrical mols. 
The reaction mechanisms are based on a different 
classification : (1) C0H6, (2) derivatives with Me groups 
attached to the nucleus, (3) derivatives with a single 
side-chain containing >  one C. G. D. P.

Inflammation of acetaldehyde. J. B a r o n  and 
P. L a f f it t e  (Compt. rend., 1937, 205, 52—54).—- 
Ternary mixtures of MeCHO and O, with N2, A, or C02 
have been investigated. The addition of N2 to a 
given MeCH0-02 mixture lowers the inflammation 
temp. The effect of C02 or A in place of N2 is similar, 
but is more pronounced in the case of A. If the partial 
pressure of N2'is kept const., an increase in the ratio 
partial pressure of MeCHO/partial pressure of 0 2 
lowers and finally raises slightly the inflammation 
temp. C. R. H.

Limits and velocity of form ation of pyro- 
mucanilide.—See A., II, 403.

Kinetics of thermal polym erisation reactions.
J. W. B r e it e n b a c h  and W. J o r d e  (Z . Elektrochem., 
1937, 43, 609; cf. this vol., 249, 366, 367, 416).— 
Formation of highly polymerised compounds is best 
explained as a chain reaction. The mean chain 
length in polymerisation of styrene in the liquid 
phase is independent of the area of the containing 
vessel. The reaction occurs more rapidly in air than 
in N2 or high vac. J. W. S.

H ighly-polymerised com pounds. CLVIII. 
Kinetics of chain polymerisation. II. Therm al 
polymerisation of styrene out of contact with 
oxygen, and chain-breaking process. G. V.
Sch u l z  and E. H u s e m a n n  (Z. physikal. Chem., 
1937, B, 36, 184— 194).—In a N2 atm. the poly­
merisation o f styrene at 100° and 132° follows the 
unimol. law up to a conversion of 90%, and the degree 
o f polymerisation, P, remains more nearly const, 
during the reaction than in the polymerisation in air. 
Atm. O, accelerates the reaction at the start and re­
tards it later, but does not materially affect the chain 
length of the branching of the mols. Experiments 
on the polymerisation in PhMe show that, as the theory 
of the chain-breaking process previously advanced 
(this vol., 86) would require, the val. o f P /y 'c  (c =  
concn. of the monomeric mols.) is approx. const, at 
a given temp. Dilution with highly polymerised 
polystyrene does not affect P. ” R, C.

Reaction kinetics of chain polymerisations.
H. D o st al  (Monatsh., 1937, 7 0 , 409— 419).— 
A theoretical treatment o f the rate o f polymerisation 
as a function of nucleus formation, chain growth, 
stabilising processes, and steric factors. H. J. E.

Therm al decom position of azomethane. E. W.
R ib l e t t  and L. C. R u b in  (J. Amer. Chem. Soc., 
1937, 59,1537— 1540).—Velocity coeffs. calc, from the 
amount of Me2N2 decomposed at 340° are about 
50% >  those calc, by following the pressure change. 
The decomp, is complex; the products are N2, CH4, 
C2Hc, and a compound of higher mol. wt. containing 
N. In spite of the complexity, the decomp, at 340° 
is apparently unimol. E. S. H.

Mechanism of homogeneous therm al decom ­
position of gaseous acetaldehyde. M. L e to r t  
(J. Chim. phys., 1937, 34, 355—385; cf. this vol., 
416).—The hypothesis that the reaction proceeds by 
way of several independent quasi-unimol. decomps, 
(cf. A., 1933, 910) is criticised and is shown to be 
in disagreement with some of the data. A reaction 
mechanism involving free radicals is advanced whereby 
all of the existing data are interpreted. J. G. A. G.

Formation and decom position of polyoxy- 
methylene.—See A., II, 399.

Formation of anilides of acids. B. Z . A m it in , 
N. V. Z a g o r ia n s k a j a , and N. A. P o g o r e l s k a j a  
(Trav. Inst. Chim. Charkov, 1936, 2, 33— 40).—The 
velocity of the reaction NH2R +  R'-C02H 
R'^CO-NHR 4- H20  at 100°, 155°, and 212° rises in 
the order R =  o-tolyl < P h  </j-tolyl, and R' — 
Pr“ < E t< M e; Ph <Pr^<PrQ. The velocity of the 
reaction rises with rise of temp., but the equili­
brium point is shifted to the left. R. T.

Steric factor in reactions in solutions. W. 
B r e n s c h e d e  (Z . physikal. Chem., 1937, 1 7 9 , 457— 
460).—Polemical against Hiickel (this vol., 86).

R. C.
Influence of the solvent on the course of 

chemical reactions. XIII. Heat of dissolution 
and energy of activation in reactions of which one 
component serves as solvent. K . L a u e r  and R. 
Od a  (Ber., 1937, 7 0 , [2?]; 1707— 1709).—Experiments 
on the sulphonation of 1 : 9-benzanthrone confirm 
the view that the energy of activation of a reaction 
in solution cannot bo regarded as identical with the 
theoretical energy of activation of the change in the 
gas phase. I f  the solvent participates in the change 
it is possible to determine the true energy of activation 
of the change by determining the heat of dissolution 
of all the participants and addition of the heats of 
dissolution of the products and subtraction of those 
of the initial materials from the experimentally 
determined energy of activation; this is const, for 
all concns. for any defined reaction and is equal to 
the energy of activation in the gas phase.

H. W.
Kinetics of therm al decom position of oxalic 

acid in solution. A. D in g l in g e r  and E. S c h r o e r  
(Z . physikal. Chem., 1937, 1 7 9 , 401—426).—The 
decomp, in aq. solution at 100— 170° follows the 
unimol. law. The products are C02, CO, and HC02H 
and the ratio of HC02H formed to H2C20 4 decomposed
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does not vary with temp., suggesting the mechanism 
H2C20 4 =  C02 +  HC02H, H2C20 4 =  C02 +  CO +  
H20. It is only the uridissociated mols. which de­
compose. The energy of activation is high but falls 
with rising temp, and approaches the val. for the 
decomp, in dioxan or H2S04 solution, presumably 
due to desolvation. There is no primary salt effect, 
but K 2S04 and K2C204 retard the reaction owing to 
formation of KHC20 4. HC02H has no effect. For 
each H2C20 4 mol. activated at least three decompose, 
suggesting that rupture of the C-C linking yields 
radicals. The decomp, of H2C20 4 in dioxan solution 
at. 120— 150° follows the unimol. law and the velocity 
coeff. is given by 7-6 X 1011e_29'450,fi:r. The energies 
of activation of monosubstituted malonic acids are
<  those of the disubstituted acids. R. C.

Kinetics of thermal polymerisation of dis­
solved styrene. H. S u e s s , K. P il c h , and H. 
R tjdorfer (Z. physikal Chem., 1937, 179, 361— 
370; cf. this vol., 416).—The gross reaction velocity, 
k, in PhMe, PhCl, and dil. CC14 solutions at 80— 120° 
follows the bimol. law. For the first two solutions 
k is almost the same as for pure styrene, but for 
CC14 solutions it is much smaller. The mean degree 
of polymerisation, P, o f the product is related to the 
styrene concn., c, by P  =  Ac ¡(Be +  D), where the 
const. B is negative for CC14. These results may be 
explained by supposing that there is equilibrium 
between the reactive form of double linking in the 
growing chains and the inactive form in mono- and 
poly-styrene and that the position of equilibrium, 
which determines k, is largely independent of diluents, 
whilst the rate at which equilibrium is established, 
which determines P, is considerably influenced by 
added substances. R . C.

Velocity of hydrolysis of formaldehyde acetals. 
—See A., II, 399.

Rate of hydration of fraiis-crotorialdehyde.—
See A., II, 399.

Heterogeneous com bustion of m ixtures of 
carbon m onoxide, hydrogen, and oxygen on a 
vitreous surface. M. Pr e t t r e  (Compt. rend., 1937,
204, 1734— 1736).— A very small addition of H2 to 
a mixture of CO and 0 2 greatly increases the speed 
o f oxidation on vitreous surfaces at 500—600°, but 
for higher [H2] the speed is a linear function of the 
quantity of combustible not yet oxidised. For the 
majority of mixtures of CO, 0 2, and H2 the speed of 
combustion is independent of the pressure of CO and
0 2, and varies only with the initial pressure of H2, 
as for the combination of O, and H2. It follows that 
o f the reactions H2 -f  0-502 =  H20 ; H20  +  CO =  
C02 +  H2, the second is faster than the first, which 
controls the rate of oxidation. Mixtures of CO,
0 2, and H2 oxidise at the same speed as corresponding 
mixtures in which H20  vapour is replaced by an equal 
vol. of H2. R. S. B.

Velocity coefficient of dissolution of silica and 
glassy substances. S. K. T s c h ir k o v  (J. Chem. 
Ind. Russ., 1937, 14, 845—846).— An expression for 
the velocity coeff. of the reaction between Si02 
and NaCl is derived. R. T .

Stathmographic and kinetic investigation of 
the thermal decom position of limestone. J.
SpiicHAL, S. Skramovsky, and J. G o ll (Coll. Czech. 
Chem. Comm., 1937, 9 , 302— 314).— The loss in wt. 
of finely ground calcite (I) in a vertical furnace at 
680—830° was recorded automatically and con­
tinuously (cf. A., 1932, 1227). The rate of decomp, 
decreases as the thickness of the layer of (I) is increased 
and, for equal wts. of (I), as the grain size is increased. 
By extrapolation, decomp, in the atm. commences 
at 653°, and the 700—830° temp, coeff. leads to the 
heat of activation 37,300 g.-cal., which is close to the 
heat of decomp. An “ incubation period ” precedes 
the decomp., which is of the £ order with respect to 
C02 in the sample and is interpreted as the evaporation 
of C02 from the sample. J. G. A. G.

Rate of oxidation of metals at elevated tem ­
peratures.— See B., 1937, 923.

Transformation kinetics of austenite.—See B., 
1937, 920.

Dissociation of peroxides and the cold  flame 
of hydrocarbons. M. N e u m a n n  and P. T o u t a k in  
(Compt. rend., 1937, 2 0 5 , 278— 280).— The crit. 
pressures at which Et20 2 induces the formation 
of “  cold flames ”  in C4H10 0 2 are equal to those
for spontaneous explosion of Et20 2. Et20 2
diminishes the induction period for the appearance 
of the “  cold flame ”  in C5H12 -j- 0 2. F . J. G.

“  Catalytically polar "  materials. H. Schmid 
(Z. Elektrochem., 1937, 4 3 , 626—629; cf. A., 1937,
II, 188).—Whereas increase of the [H2S04] decreases 
the reaction velocity (v) in diazotisation processes, 
addition of HBr increases it. Addition of HCl 
causes first a decrease in v and then an increase in 
v with increasing [HCl]. It is concluded that H ’ 
is the negative and Cl' the positive catalyst. The 
result is in accord with the author’s mechanism of the 
diazotisation process. J. W . S.

Decom position of hydrogen peroxide in pres­
ence of a cobalticitric com plex as catalyst. 
M . B o b t e l s k y  and (Ml l e .) M . R appo po r t  (Compt. 
rend., 1937, 2 0 5 , 234— 236).—In presence of H20 2> 
a mixture of aq. solutions of CoCl2 and Na citrate 
(in excess) gives a green complex containing a 
cobalticitric anion, which catalyses the decomp, 
of H20 2. The best conditions for the catalysis have 
been investigated, and a mechanism is proposed.

A. J. E. W.
Therm al transformations of potassium and 

sodium  formate in presence of alkali hydroxides.
L . C. F r e id l in  and A. I. L e b e d e v a  (J. Appl. Chem. 
Russ.; 1937, 1 0 , 1086— 1094).—HC02M may react 
in presence of MOH as follows: (1) 2HCOJVI -> 
MjC20 4 +  H2; (2) HC02M +  MOH -> M2C03 +  H2;
(3) M2C20 4 +  2MOH -> ¿M^COg -f- H2. Reaction (1) 
does not take place in presence of 3— 4 equivs. of 
MOH, when reactions (2) and (3) commence at 210° 
when M =  Na, and at 270° when M =  K. In 
presence of <0-1 equiv. of MOH reaction (1) is 
realised at 330—350° (M =  Na), and at 410—430° 
(M =  K). Na2C20 4 is thus obtained in 94% yield.

R. T.
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Heats of activation in the mutarotation of 
glucose, n .  Catalysis by water, acids, and 
bases. G. E. S m it h  and (in part) M. C. S m it h  
(J.C.S., 1937, 1413—1420; cf. this vol., 89).— 
Catalytic coeffs. and heats of activation have been 
determined. Slight deviations from the Arrhenius 
equation exist for the reaction catalysed by H20, 
but not by acids or bases. The results are considered 
from the viewpoint o f the kinetic equation h — 
PZq~e!Ht, The heats o f activation sp. to the various 
catalysts differ only slightly and variations in k 
are due mainly to changes in P. P  ranges from 10-4 
for H20  catalysis to nearly 101 for OH' catalysis, 
and for acid and base catalysis can be correlated with 
the corresponding dissociation consts. by a relation 
o f the form P  ~  const. X K n, where n is const, for 
a series of catalysts. The validity of the assumptions 
made in computing P  is questioned, as vals. of 
P  1 have been obtained. E. S. H.

Kinetic study of the am m onolysis of phenyl- 
acetic esters in methanol solution. R . L. B et t s  
and L. P. H a m m e t t  (J. Amer. Chem. Soc., 1937, 5 9 ,  
1568— 1572).—The rates of reaction of CH2Ph-C02Me 
and its p-0\- and ^-N02-derivatives with NH3 in 
MeOH have been determined at 25°. The reaction 
deviates considerably from the second-order course, 
is retarded strongly by NH4C1, and accelerated 
markedly by NaOMe. The quant, data indicate an 
uncatalysed reaction of ester with NH3 and a parallel 
base-catalysed reaction, possibly o f ester with amide 
ion. Linear relations exist between the logarithms 
of the rates of both catalysed and uncatalysed 
reactions and the rates of hydrolysis of the same 
esters. ~ E. S. H.

Role of redox potentials in inhibitor action.
K. W e b e r  (Z. Elektrochem., 1937, 43, 633—636; 
cf. A., 1935, 588).—In the extinction o f fluorescence 
of quinine sulphate and aesculin and retardation of the 
fading of thionine by alkali halides, and the de­
activation o f H2C20 4 by dyes and quinine, the log 
o f the half val. concns. changes linearly with the 
redox potential. Such inhibitor action is due to 
deactivation of the active carrier of the reaction.

J. W. S.
Inhibition of the velocity of dissolution of 

aluminium in hydrochloric acid by pyridine 
derivatives. E. J e n c k e l  and E. W o l t m a n n  (Z. 
anorg. Chem., 1937, 233, 236—256).—The “  poison­
ing ”  effects o f a number o f org. bases on the rate of 
dissolution of A1 in 3n-HC1 have been studied and 
correlated with their constitutions, their efEects 
on the cathodic polarisation current, and with d and 
the rate o f dissolution o f their hydrochlorides. There 
is a rough parallelism between these three properties 
and the poisoning effect, and this is in agreement 
with the view that the effect is due to electrolytic 
pptn. of the hydrochloride on local cathodic areas. 
Some additional observations in support of this 
view are described. E. J. G.

Reactions in concentrated sulphuric acid. X . 
M olecular oxidation velocities. J. M il b a u e r  
(Chem. Obzor, 1937, 12, 57— 60).—Bv passing 
C2H2,C 2H4, H2, CS2, COS, and CO through H2S04 
at 237° without a catalyst, SO, was liberated in

amounts diminishing in this order. There is no 
action with CC14 below this temp., and the result of 
the action with CHCL can be expressed : H2S04 +  
CHC13^ S 0 2 +  C02 +  3HC1. This action is not 
affected by Pd, which accelerates the oxidation 
by H2S04 of PH3 to H3P 04, HCN and C,N2 to NH3, 
and MeSH to S. Se02 accelerates the H2S04 oxidation 
of C, and HgS04 that o f Ee, whilst both these re­
agents accelerate the action with S, P, Ag, and Sn. 
The oxidation of As, Sb, Bi, Hg, Ee, Ni, Co, and 
Cu was retarded by Se02. The rate o f oxidation of 
metals with H2S04 alone decreases in the order : 
Sn, Hg, Co, Fe, Ni, Cu, Al, Ag, Zn, and Cd. F. R.

Effect of sm all amounts of iron, cobalt, and 
nickel etc. on the behaviour of zinc towards 
sulphuric acid.—See B., 1937, 923.

Catalysis in the manufacture of sulphuric 
acid.—See B., 1937, 901.

Contact oxidation of sulphur dioxide to sul­
phur trioxide under pressure.—See B., 1937, 906.

Ferrom olybdenum  catalysts of am m onia syn­
thesis.—See B., 1937, 901.

Iron catalysts for ammonia synthesis.— See
B., 1937, 902.

Platinum -rhodium  and platinum catalysts for 
oxidation of am m onia.—See B., 1937, 902.

Characteristics of a copper catalyst activated 
by magnesium oxide. H. S. T a y l o r  and G. G. 
J or is  (Bull. Soc. chim. Belg., 1937 , 46, 241—252).—  
The catalyst, prepared by reducing washed and dried 
co-pptd. Cu(OH)2 and Mg(OH)2 in H2, retains its 
activity after being heated at 560°. The rate of 
hydrogenation of C2H, at 0— 40° is —dp/dt =  
i[H 2]/[C2H4] approx. The temp, coeff. leads to the 
apparent energy of activation 7-3 kg.-cal. per mol. 
The hydrogenation of C6H 6 reaches a max. at approx. 
225° and is retarded by C6H6. The reaction C2H 8 +  
H2 -> CH4 at 380— 470° in presence of excess of H2 
is slow; with low [H2], C is deposited and the cata­
lyst loses activity (cf. A., 1936, 1346). Dehydrogen­
ation of c)/c?ohexane begins at about 335°, but at 
>460° “  cracking ”  becomes significant and the 
catalyst loses activity. The apparent activation energy 
is 8-3 kg.-cal. At 475°, C-H16 undergoes cracking, 
C is deposited, and the catalyst loses activity. At 
room temp., C,H, in H2 is polymerised, and at higher 
temp, the H2 also disappears. J. G. A. G.

Hydrogenation of acetylene and ethylene with 
palladium as catalyst. M. F is c h e r  and C. A. 
K n o r r  (Z. Elektrochem., 1937, 43, 608).—The rate 
of charge of a Pd wire by H2 at room temp, cc the H2 
pressure over the range 36—720 mm. In a vac., 
part of the H2 is evaporated rapidly but the remainder 
is only slowly liberated. The discharge of the wire 
by C2H4 is more rapid and increases with the C2H4 
pressure, but is not oc the C2H4 pressure over the 
range 120—720 mm. The rate of discharge by C2H2 
is independent of the CgH2 pressure over the range 
30—720 mm. It is concluded that C2H2 is the more 
strongly adsorbed by the Pd. In each case the rate of 
dehydr'ogenation decreases with time according to the 
equation d2[H]jdt2 +  ad[H]/di + .6  =  0. J . W. S.
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Destructive catalytic hydrogenation of xylene 
and solvent naphtha.—Sèe B., 1937, 875.

Kinetics of the synthesis of m ethyl alcohol.
G. N a t t a  and G. P a s t o n e s i (Chim. e ITnd., 1937, 
1 9 , 313—318).—The formation of MeOH is assumed 
to occur in two consecutive stages, viz., CO +  H„ 
CII20  (slow) and CH20  +  H2 MeOH (very fast). 
The variation of the velocity coeffs. with temp, is 
calc, and the heat of activation of the first stage 
is found to bo 21,000 g.-cal. for a catalyst consisting 
almost entirely of ZnO. The reaction isotherms 
which determine the variation of the partial pressure 
of MeOH as a function of the time o f contact with 
the catalyst for total pressures of 180 and 240 atm. 
are calc. From these data it is possible, to calculate 
the yield of MeOH for a given vol. o f catalyst, when 
the pressure, gas velocity, and the variation o f the 
temp, of the catalyst as a function of its thickness are 
known. 0 . J. W.

Iron-alum inium  m ixed oxide catalysts for 
water-gas synthesis.— See B., 1937, 863.

Oxidation of phenols by hydrogen peroxide in 
presence of inorganic catalysts.—See A., II, 413.

Polarographic studies with the dropping m er­
cury cathode. LXIX . Hydrogen overpotential 
in light and heavy water. J. Heyrovsky (Coll. 
Czech. Chem. Comm., 1937, 9 , 273—301; cf. this 
vol., 414).—Existing data contradict the hypothesis 
that H ' and D ' are deposited at the cathode at differ­
ent rates,. but are consistent with the view that H* 
and D" are deposited indifferently and reversibly, 
and that H2 and D2 are formed by way of the union of 
the deposited H (and D) atoms with the H' (and D ‘) 
o f the solvent. The rate of tho latter reaction in 
D20  is 5-4 fold <  in HaO since the ionic product and 
therefore the rate of dissociation of D20  is 5-4-fold
<  in H20. The separation coeff. is deduced in terms 
of the ionisation consts. o f H20, HOD, and D20, 
and a formula, which takes into account the adsorption 
of freshly formed H2 and D2 at the interphase, is 
deduced for the overpotential current—voltage curves ; 
it leads to val. for the difference between the over- 
potentials in H20  and D20  consistent with tho 
observed val. According to the theory, the factor 
b o f the b log i term of the overvoltage relatien varies 
from 1-5BT/F to 2RT/F as found experimentally. 
The changes of electroreduction potential of maleic 
acid and of H20 2 when the solvent is changed from 
D20  to H20  are interpreted. J. G. A. G.

Electrolysis of iodine m onochloride in various 
solvents. C. S a n d o n n i n i  and N. B or g h e l l o  (Atti 
R. Accad. Lincei, 1937, [vi], 2 5 , 46—52).—The 
electrolysis of ICI and of I in AcOH and in PhN02 
with Pt electrodes is described. The cathode and 
anode compartments were separated by porous 
glass diaphragms. With ICI in AcOH the concn. 
of both halogens increases at the anode, but the ratio 
I : Cl decreases. The results agree with the view 
that the solution contains a small amount of I ’ and 
(IC1)2' ions, the latter having a much higher migration 
velocity. In PhNO, solutions, however, the results 
cannot be explained in this way. In the electrolysis

of I in these solvents the transport of I to tho anode 
is confirmed. O. J. W.

Electrolytic formation of persulphate. III. 
Electrodes. R. M a t s Tjd a  and T. N is h im o r i (Bull. 
Chem. Soc. Japan, 1937, 1 2 , 331—335; cf. this vol., 
37).-—The current efficiency for the electrolysis of 
15n-H2S04 is increased by igniting the Pt anode in 
flames of C2H2 >  coal gas >  H2. The total current 
efficiency increases, and that relative to Caro’s acid 
decreases, as the length of the Pt cathode is decreased, 
and both rise to max. as the current increases. A 
C anode is disintegrated during electrolysis o f aq. 
(NH4)2S04 alone or with H2S04 or NIL. A Pb02 
anode affords a low current efficiency. J. G. A. G.

Production of coloured rings in a m ass of a 
salt by electrolysis. T. Peczalski (Compt. rend., 
1937, 2 0 5 , 120— 121; cf. A., 1928, 113).—Coloured 
layers concentric with a cylindrical cathode are 
formed in masses of NaCl or KC1 on electrolysis at 
680°. The coloration is independent o f the nature of 
the electrodes used. A. J. E .W .

Electrolysis in phosphate m elts. III. Elec­
trolysis of m olybdic acid in fused phosphoric 
acid and fused alkali phosphates. H . H a r t m a n n  
and U. Co n r a d  (Z. anorg. Chem., 1937, 2 3 3 , 313— 
320).—The electrolysis was studied in melts of varying 
compositions, with varying temp, and c.d. In acid 
melts (P20 5 : Na20  >  1) and at low c.d. the product 
was Mo111 and MoIV phosphates; at higher c.d. MoP 
was also formed. In alkaline melts (P2Os : Na20  <  1) 
MoOa was obtained, and at higher temp, the metal was 
deposited in fine needles. F. J. G.

Electrochemical production of sodium  chlor­
ate.—See B., 1937, 902.

Electrodeposition of iron from  ferrous chloride 
baths.—See B., 1937, 918.

Electrodeposition of tin from  acid sulphate 
solutions.—See B., 1937, 924.

Electrochemical study of corrosion  of metals.
—See B., 1937, 928.

Electrolytic oxidation of aspartic acid and 
m alonic acid. Form ation of aldehydes by the 
electrolytic oxidation of a-amino-acids.—See A.,
II, 402.

“ A c tiv e  o x a lic  a c id .”  E. A b e l  [with R. 
J o k is c h , R. L a r is c h , and H. Sa s s m a n n ] (Z. Elek- 
trochem., 1937, 43, 629—632).—Mixtures o f aq. 
H2C20 4 and I which have been irradiated react 
much more rapidly when subsequently stored in the 
dark than do solutions kept in the dark throughout 
(A., 1935, 587). The effect gradually disappears 
but persists for several hr. The production of the 
active material, but not its stability, is dependent 
on the presence of I. The decrease of active material 
is independent of the [I] at const. [Ell] and inhibited 
by increased [KI] at const. [I]. The effect is 
attributed to an intermediate product of undetermined 
nature. J . W. S.

Continuous absorption spectrum  of chlorine 
and the photo-synthesis of hydrogen chloride. 
N. S. B a y l is s  (Trans. Faraday Soc., 1937, 33,
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1339—1342).—From the continuous absorption o f 
Cl2 (this vol., 485) it is deduced that the only primary 
process which need be assumed in the photosynthesis 
of HC1 in the absence of 0 2 is photo-dissociation of 
Cl2 mols. into atoms, and in accordance with this 
view the quantum yield, temp, coeff., and energy of 
activation of the reaction are almost independent of 
the X of the exciting radiation. The slight change of 
quantum yield with X observed at low pressures is 
attributed to a difference between Cl (2P t) and 
Cl (2P n) atoms, either in initiating chains or in 
reacting with inhibitors. J. W. S.

Theory of the latent im age. G. N a d j a k o f f  
(Naturwiss., 1937, 25, 475— 476).—It is considered 
that Ag2S mols. render AgBr passive to the action 
of photographic developers, since pure AgBr in absence 
o f gelatin is reduced by developer at the same rate 
whether it has been exposed to light or not. This 
theory explains the fogging produced by pressure 
and chemical action, the latter being caused by the 
production of new, non-passive crystal surfaces. 
The blackening effect of supersonic waves can be 
similarly explained. The increase o f sensitivity 
during ripening o f the emulsion is due to the fact that 
Ag2S mols. become photochemically activating. The 
ripening process consists of the increase of photo­
chemically active mols. on the surface of the AgBr 
crystals. A. J. M.

Photographic development and the latent
im age. R. M. E v a n s  and W. T. H a n s o n , jun. 
(Phot. J., 1937, 77, 497— 515).—A now theory of the 
iatent image and development is proposed. It is 
largely based on Webb’s work on the quantum 
mechanics o f the action of light on a Ag halide 
crystal (cf. this vol., 254). It is suggested that light 
action lifts electrons from low levels (4P  or U) to 
the 5S level, whence they travel to impurity specks 
which permit them to drop to the slightly lower 
F  level. The concn. of electrons at these spots is 
identified with the sensitivity specks of earlier
theories, i.e., the latent image centre, having in­
creased developability. Developers are reducing 
agents of given range of reduction potential, and 
have characteristic adsorptive isotherms for Ag 
halide crystals, being considered as reduced dye 
forms. The various substances in an emulsion are 
considered as adsorbed on the crystal in exchange 
equilibrium; the formation of an F  level concn. 
decreases the surface work function of the crystal. 
Adsorbed developing agent attains a definite re­
duction potential. I f  this is >  the surface potential, 
electrons enter the lattice and metallic Ag is released 
(“  chemical development ” ). “  Chemical-physical de­
velopment ”  is due to the solvent; action of the 
developer on Ag halide, forming Ag comploxes which 
are immediately reduced, giving a supersaturated 
solution which deposits Ag on any Ag nuclei already 
present. Solarisation will bo the formation of so large 
a concn. of electrons at a sensitivity speck that 
metallic Ag and Br are released and the lattice is 
ruptured, and readjusts itself to the original surface 
conditions, giving a crystal free to repeat the cycle. 
Tho Ag released is chemical-physically developable, 
but not chemically. A print-out image is postulated

to be such that solarisation centres become sufficiently 
numerous to be Visible. The importance of the type 
of developer in relation to theories of the latent image 
is stressed, and numerous effects, e.g., desensitisation, 
the action of oxidising agents, effects of Br acceptors, 
etc., are shown to be predictable from the theory. •

J. L.
Influence of light and carbon dioxide on 

photosynthesis.— See A., I ll , 367.
Interstitial and “  Bertholide ”  com pounds.

J. S. A n d e r s o n  (Chem. and Ind., 1937, 766—769).— 
A review. ; J. S. A.

Active hydrogen, oxygen, and nitrogen at 
pressures up to 20 m m . A. Klemf.nc (Z. physikal. 
Chem., 1937,1 7 9 , 393—394).—Comments on Harteck 
and Roeder’s paper (this vol., 316). R. C.

Preparation of pure water in the laboratory.
F. R im a t t e i and J. P e t it  (Bull. Soc. Chim. biol., 
1937, 19, 1129— 1133).—The H20  is distilled with 
suitable columns through two flasks containing 
K 2Cr20 7-H 2S04 and Ba(OH)2 respectively. The use 
o f distilling columns, chemical reagents, and a tech­
nique not involving intermediary manipulations is 
indispensable in order to obtain H20  of which the 
conductivity is 1CH5. P. W. C.

Precipitation in the cold of a cupric salt by an 
alkali carbonate. (M lle.) S. Hi:.mar (Compt. rend., 
1937, 2 0 4 , 1739— 1740).—Ppts. amorphous to X-rays 
have been prepared by mixing mainly equiv. quan­
tities of CuCl,, CuS04, or Cu(N03)2 with H carbonates 
and carbonates of Na and K. With H carbonates 
the ppt. is 3CuC03,2Cu0,x-1H20  (solutions 0-05n and
0-125n) and 3CuC03,Cu0,a;2H20  (solutions 0-25—
1-0n). With carbonates the ppt. is a definite com­
pound only when mols. of Cu11 salt/mols. of carbonate 
>0-6; with solutions 0-025— 0-0on the ppt. is 
3CuC03,5Cu0,i/1H20, and with solutions 0-125-—
1-0n CuC03,Cu0,?/2H20. With H carbonates the 
ppt. changes in contact with the mother-liquor to 
CuC03,Cu0,1-5H20  (malachite), sometimes via 
CuC03,Na2C03,3H20  (I),or5CuC03,Cu0,Ii2C03,12H20
(II). In some cases (II) changes to 
2CuC03,Cu0,l-5H20  (azurite). With carbonates the 
ppt. becomes CuO, malachite, or CuC03,Na2C03,«H20
(III). The K  salt corresponding with (III) is un­
stable. 'Under 50 atm. of C02 the usual trans­
formation is to azurite via malachite or (II) (H 
carbonates), or malachite, (I), and (II) (carbonates).

R. S. B.
Displacement reactions in fused pyridinium  

hydrochloride solutions. A. F. S cott  and C. S. 
Coe (J. Amer. Chem. Soc., 1937, 5 9 , 1576— 1577).— 
The order in which metals displace one another in 
pyridinium hydrochloride is : Cu, H, Ag, Sb, B j, Hg, 
As, Au, Pt. E. S. H.

M agnesium arsenates. H. Guerin (Compt. 
rend., 1937, 2 0 4 , 1740— 1741; . cf. A., 1936, 439).— 
Mg,(As04)2,10H20  (I), Mg2H2(As0 4)2, 14H20  (II), and 
MgH4(As04)2 have been prepared. On dehydration 
(I) and (II) give the hydrates .6,-5, 3, 2, and .lH 20  
and 4, 3, 2, and 1H20, respectively. Mg3(As04)2 
(III), Mg2As20 7 (IV), and Mg(As03)2 (V) have been 
heated in a vac. at ,400— 1200°. (V) decomposes at



IX GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. 527

600—800° : 2(Y) =  (IV) +  As20 5; As20 5 =  As20 , 
-f  0 2. Above 800° 3(IV) =  (III) +  As20 3 - f  0 2, and 
above: 1100° (IH) =  3MgO +  As20 3 ~  0 2. (Ill)
differs from the alkaline-earth arsenates, which are 
stable at 1455— 1635°, but (IV) and (V) resemble 
in their decomp, the corresponding alkaline-earth 
salts. R. S. B.

Mechanism of dehydration of calcium  sulphate 
hemihydrate. II. Observations with large 
crystals. H. B. W e is e r  and W. O. M il l ig a n  (J. 
Amer. Chem. Soc., 1937, 59, 1456— 1458; cf. A.,
1936, 1078).—Dehydration curves and X-ray analysis 
confirm that the hemihydrate is a true compound, 
not a zeolite. E. S. H.

Decom position of water by metals and m etallic 
couples. A. Ol iv k r io  and 0. B e l f io r i (Annali 
Chim. Appl., 1937, 27, 284—292; cf. A., 1932, 
1099).—The decomp, of H20  by the Zn-Ni couple 
increases with rise in temp, alid is greatest when the 
ratio Zn : Ni =  1:0-25. From the metals which 
follow Zn in the electrochemical series only couples 
containing Fe decompose H20. From a study of the 
Zn-Ni, Zn-Cr, Zn-Fe, Zn-Cd, Zn-Co, Zn-Pb, Zn-Cu, 
Zn-Pt, Fe-Cd, Fe-Cu,and Fe-N couples it is concluded 
that decomp, depends' more on the overvoltage of 
the nobler element'with respect to H than on its 
position in the electrochemical series. L. A. O’N.

Im proved m ethod for igniting thermite re­
actions. O. C. K l e in  (J. Chem. Educ., 1937, 14, 
320).—A mixture of'K M n04 and glycerol, used to 
replace the usual Mg ribbon, reduces the risk of 
accident. L. S. T.

Gallium. II. Extraction of gallium  and ger­
m anium from  germanite. III. Electrodeposi­
tion, purification, and dissolution of gallium.
F. Se b b a  and W . Ptron (J.C.S., 1937, 1371— 1373, 
1373— 1374; cf. this vol., 473).—II. Ga and Ge 
are extracted from germanite by treatment with 
conc. aq. NaOH. Accompanying metals, but not 
As, remain as insol. sulphides. The separation of 
Ga and Ge from each other and from As is described.

III. The conditions for obtaining molten Ga 
by electrolysis of warm aq. solutions of Ga(OH)3 in 
NaOH are described. The deposit contains traces of 
Pb, Sn, and Pt, which are removed completely by 
washing with hot aq. HC1 and then HN03. The 
action of HC1, H2S04, and HN03 on Ga is described.

E. S. H.
Preparation of ytterbous sulphate and its 

elimination from  lutecium sulphate. J. K.
M a r s h  (J.C.S., 1937, 1367— 136S).—Yb2(S04), is 
reduced to YbS04 (95% yield) at a cathode of Pb 
amalgam. YbS04 is stable when pure, but decom­
poses rapidly in presence of salts of heavy metals. 
Purity of the electrolyte and Pb amalgam is a crit. 
factor. E. S. H.

Oxidation action of graphitic oxide and active 
carbon plus oxygen on aromatic amines.—See 
A., II, 409.

Pneumatolytic synthesis of silicates. C. J. 
v a n  N ie u w e n b u r g  (Chim. et Ind., 1937, 38, 226—

232).—The author’s work is summarised (cf. A., 
1931,322,1381; 1932,906; 1934,614; 1935, 441).

G. H. C.
Explosiveness of am m onium  nitrate-am m on- 

ium sulphate m ixtures.—See B., 1937, 903.
Reversible action of iodine vapour on dry 

potassium nitrite. Influence of the m iscibility 
of this salt with the corresponding nitrate. M. 
D o d£  (Compt. rend., 1937, 2 0 5 , 137— 139; cf. this 
vol., 81, 463).—The variation of the NO pressure in the 
system KN03-K N 02-K I-I  with the composition 
of the KN03-K N 02 phase, at const, temp., is in 
agreement with theory, assuming this phase to be an 
ideal solution. A. J. E. W.

Alkali phosphates and arsenates. IV. Second­
ary sodium arsenate. H. M e n z e l  and W. H a g e n  
(Z. anorg. Chem., 1937, 2 3 3 , 209—235).—The system 
Na2HAs04-H 20  has been studied by means of solu­
bility and v.p. measurements and X-ray analysis. 
Besides the known dodeca- and hepta-hydrates, 
penta- and mono-hydrates, but not a hemihydrate, 
exist. The anhyd. salt is very easily obtained as 
metastable solid phase in the region of the mono- 
hydrate, and in the system Na2HAs04-H 20  vapour 
the transition anhyd. —> monohydrate could not be 
observed, and the transition penta- -> mono-hydrate 
could be observed only when the previous history of 
the specimen was such as to ensure the presence of 
nuclei of the monohydrate. Transition points are : 
anhyd. 1H20, 99-5°; anhyd. (metastable) 
5H20, 68-0°; 1H20 ^ 5 H 20, 67-4°; 5H20 ^ 7 H 20, 
56-3°; 7H20^ = i 12H20, 20-5°. The crvohydric point 
i s -1-138°. F. J. G.

Non-existence of bismuthous brom ide B iB r2. 
A. B a r o n i (Atti R. Accad. Lincei, 1937, [vi], 2 5 ,  
195—196).—X-Ray investigations show that BiBr2 
is not formed by the direct combination of the elements 
(cf. A., 1936, 946). The product appears to be a mix­
ture of Bi and BiBrs. 0 . J . W.

Chemistry in liquid sulphur dioxide. VI. 
Oxidation and reduction reactions, the form ­
ation of com plex compounds, and the am pho­
teric behaviour of sulphites in liquid sulphur 
dioxide. G. J a n d e r  and H. I m m ig  (Z. anorg. Chem., 
1937, 2 3 3 , 295— 306).—Reactions in liquid SO, 
which are analogous to those in H20  include oxidation 
of KI by FeCl3 and SbCls, reduction of I by S03"  
ions, and formation of complex salts, e.g., K3SbCl6 
and KSbCl6. S0C12 forms complex “  acids,”  e.g., 
(SO)3(SbCl6)2. A12(S03)3 behaves as a sparingly sol. 
amphoteric electrolyte in liquid S02. F. J. G.

Uranyl phosphites. A. C h r e t ie n  and J. K r a f t  
(Compt. rend., 1937, 2 0 4 , 1736— 1738).—On adding 
aq. H3P 03 to aq. U02(OAc)2 the electrical resistance 
becomes a max. with equimol. proportions. A yellow 
gelatinous ppt. of U 02HP03,2H20  (I) is deposited 
slowly, but with rapid mixing of the reactants an 
elastic, gummy mass is formed. Aq. U 02(0Ac)2 
with excess of HP03 in sunlight deposits a green ppt" 
of variable composition, but with light from a Hg 
lamp the composition is const, at U 02/P 03 =  1-7. 
This green ppt. gives a green solution in HC1 which 
becomes yellow with H20 2, KMn04, or HN03; the
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ppt. consists of a mixture of-(I) and UIV phosphite.
(I) in presence of H3P 03 is rapidly reduced by light 
with the formation of H3P04 and UIV phosphite.

R. S. B.
Chemical state of uranium-.X1 which accom ­

panies uranyl salts. R. D e and A. D as  (J. Cliim. 
phys., 1937, 34, 3S6— 100).—A fraction o f the 
radioactive material (I) in aq. uranyl salts is removed 
by filtering, and this fraction increases with dilution. 
The fraction of (I) pptd. by Fe(OH)3 sols decreases 
with increasing concn. of added alkali salts. It is 
inferred that U -X 1 is present as the (U-X^O^* ion 
derived directly from U 02. U -Xj salts are easily 
hydrolysed giving negatively charged colloids, but the 
sign of the charge is reversed when the U-X, becomes 
quadrivalent. J. G. A. G.

Explosiveness of potassium  and sodium  chlor­
ates.— See B., 1937, 903.

Preparation of hydrobrom ic acid solution of 
constant b.p. G. D r u c e  (J. Chem. Educ., 1937,
14, 394).—A reply to criticism (this vol., 373). No 
H2S04 or Sn sulphide has been observed in the HBr 
prepared by Druce’s procedure (A., 1923, ii, 65).

L. S. T.
Ethoxides and tsopropoxides of manganese 

and rhenium.—See A., II, 396.
Am orphous and crystallised oxide hydrates 

and oxides. X X X III. Am orphous ferric hydr­
oxide as inorganic “  oxidation ferm ent.”  Cata­
lysed oxidation of acetic and other aliphatic 
acids by hydrogen peroxide and their com bus­
tion to carbon dioxide at 20°. A. K r a u s e  and 
Z. J a n k o w s k i  (Ber., 1937, 70, [.B], 1744— 1749; 
cf. this vol., 252).—Complete oxidation of AcOH to 
C02 is effected at 20° by H20 2 in presence of Fem  
orthohydroxide (I). Since indefinite amounts of 
AcOH can thus be oxidised, the change is truly cata­
lytic. Reaction is of the first order and is expressed : 
0:Fe-0-Fe(OH)-0-Fe(OH)-0-Fe(OH)2 +  H20 2 -> 
0:Fc-0-Fe-0-Fo-0-Fe(QH)2 (n ) +  +

AcOH -> (I) +  C02 +  ;CH„. :CH2 is converted into 
CHO, which gives HC02H oxidised to C02 (loc. cit.). 
Sorption of AcOH by (I) proceeds simultaneously 
with the oxidation. Similar oxidation is observed 
with lactic acid and the sorption is relatively strong; 
at no period of the change are Fe ions present in 
the solution. H2C20 4 is unsuitable for investigation 
in heterogeneous system since it dissolves (I) in a 
relatively short time; its behaviour towards eryst. 
goethite preps, is similar although these are generally 
difficultly sol. Bu^C02H is oxidised with great 
difficulty and the course of the change is influenced 
by the partial dissolution of (I). ¿-Tartaric acid 
behaves analogously. H. W.

Ferroamminopentacyanides. R. UzeE and K. 
Funk (Coll. Czech. Chem. Comm., 1937, 9, 254—
264).—The following salts were pptd. by adding aq. 
Na3[Fe(CN)5NH3] (=  Na^ii]) to solutions of the 
nitrates and chlorides of the metals : Hg3[i2],3H20 ; 
Bi[i?],4H„0; Cd3[jR]2,5H20 ; Co3[ii]2,10H00 ;
Zn3[i?]2,12H,0; P h ,^  J,,5H20 ; Cu3[ii]2,10H ;0;
Tl3[i?],4H20 ; Mn3[ii]2,8H20. By heating aq.

Na3[-R] with the appropriate amines, the following 
salts were prepared: Na3[Fe(CN)5NHMe2],2H20 ;
Na3[Fe(CN)sNMe3] ; Na3[Fe(CN)5NH2Et],2H20 ; 
Na3[Fe(CN)5NHEt2],2H20 ; Na3[Fe(CN)5NEt3],2H20  ;

Na3[Fe(CN)5NH2Pr°],2H20 ;
Na3[Fe(CN)5NH2Bu“],2H ,0 ; 

Na3[Fe(CN)5NH2,CH2Ph],2H20. J. G. A. G.
Isothermal decomposition of the peroxides of 

nickel. F . F r a n c o is  and (M l l e .) M . L . D e l w a u l l e  
(Compt. rend., 1937, 205, 282—284).—Composition­
time curves indicate that Ni20 3 and a higher peroxide 
are present at first. The latter decomposes rapidly 
affording Ni20 3 and this more slowly forms Ni30 4, 
which is stable up to 40° but at higher temp, decom­
poses further giving Ni(OH)2. F . J. G.

Dipolar com plex salts.—Sec A., II, 389.
Iridium  and rhodium  selenides and tellurides. 

W. B il t z  (Z. anorg. Chem., 1937, 233, 282—285).— 
The highest Rh telluride is Rh2Te5, and not RhTe2, 
and the highest Ir selenides and tellurides havo the 
composition I r : (Se or To) =  1 :2-89 (cf. A., 1934, 
45). These compounds and Rh2Se5 all have pseudo- 
pyrite structures, d f  are: Rh„Se5, 6-96; Rh0To5
8-43; “  IrSe2.89,”  S-05; “  IrTe2.89,”  9-5. F. J. G.

Affinity. LXXIV. Iridium  sulphides. W. 
B i l t z ,  J. L a a r , P. E h r lic h , and K. M e is e l  (Z. 
anorg. Chem., 1937, 233, 257—281).—The system 
Ir-S has been studied using various methods of 
prep, in conjunction with v.-p. measurements and 
X-ray analysis. The only compounds formed are 
Ir2S3, IrS2, and Ir3Sg, although solid solutions exist 
up to Ir : S =  1 : 5 approx. Ir3So has a pseudo- 
pyrite structure. No indications of the existence of 
IrS or IrS3 (A., 1934, 45) could be obtained, d™ 
are: Ir2S3, 9-64; IrS2, 8-43; Ir3Ss,7-18.

F. J. G.
Co-ordination com pounds of sem icarbazide, 

phenylsemicarbazide ,ni-tolylsem icarbazide, and 
aminoguanidine.— See A., II, 404.

Em ission spectrum  analysis as physical 
method in analytical chem istry. A. S c h l e ic h e r  
(Z. anal. Chem., 1937, 110, 94— 102).—A lecture.

J. S. A.
Qualitative-semi-quantitative evaluation of 

spectrogram s in spectral analysis. K. B e n n e - 
w it z  and H. R o t g er  (Angew. Chem., 1937, 50, 
724—725).—A series o f comparison spectra is taken, 
under standardised conditions, of graded concns. 
of the pure elements sought (e.g., 0-1, 0-01, 0-001m) 
between spectroscopically pine C electrodes. Spectra 
of solutions to be analysed are taken similarly, and 
are compared with a positive print of the comparison 
spectra. J. S. A.

New photom etric principle for quantitative 
spectral analysis. W. G e r l a c h  and W. R o ll - 
w a g e n  (Naturwiss., 1937, 25, 570).—A method for 
determining the relative intensities of lines in the 
spectrum furnished by an alloy, when the lines due 
to ono component are considerably brighter than those 
due to the other, is given. A. J. M .

Index of the efficiency of the methods of 
quantitative analysis. E. R e ic h e l  (Z. anal. Chem.,
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1937, 109, 385—391).—The errors of analysis are 
discussed, and an index of accuracy is defined as
0  =  l/(wt. of material x % error). G — 20— 100 
for most micro-analytical methods, but with excep­
tional sensitivity may rise to 2 x  107, as in the deter­
mination of Au by Haber and Jaenicke’s method 
(A., 1925, ii, 997). R. S. B.

Inorganic chrom atography. II. Separation 
of acids. G. M. S c h w a b  and G. D a t t l e r  (Angow. 
Chem., 1937,50,691— 692).—Anions may he separated 
and detected by preferential adsorption on a column 
of A120 3 which has been treated with dil. HN03. 
The order is OH', P 0 4' " ,  F', Cr04"  and Fe(CN )'"', 
S 0 4" ,  Cr20 7"  and Fe(CN)6" ', Cl', NO,', Mn04', C104', 
S " .  F. J. G.

Inorganic analysis by chrom atography. G. M. 
Sc h w a b  and K. J o c k er s  (Z. Elektrochem., 1937, 43, 
610).—Cf. A., 1936, 810, 1218; this vol., 150.

J. W. S.
Importance of hydrogen-ion concentration in 

volum etric analysis. T. T. Co c k in g  (Ind. 
Chem., 1937, 13, 238—241).—The change in pa 
during titration of strong and weak acids with strong 
alkalis is illustrated graphically and the choice of 
suitable indicators is discussed. A. R. P.

Electrotitration of acids in benzene solution.
M. A. R a b in o v it s c h  (Trav. Inst. Chim. Charkov,
1935, 1, 99— 107).—In the titration of CH2C1-C02H
(I) or CC13-C02H (II) by NPhMe2, in C6H6 solution 
containing NEt4I  and quinhydrone, the potential 
rises to a max. and then falls. Addition of (I) to
(II), both in C6Hfi, leads to a more negative potential,
due to the reaction (I) +  (II) CH2C1-C02II2' -f-
CClg-COo'; when considerable excess of (I) is present 
the potential again becomes positive. On the other 
hand, addition of (II) to (I) raises the positive potential, 
irrespective of the (I)/(II) ratio. R. T.

Colorim etric detection of metallic corrosion 
by means of p a indicators.—See B., 1937, 929.

Volumetric electro-analysis of gases. Appar­
atus for determination of hydrogen and for 
separation from  methane. A. D a s sl e r  (Angew. 
Chem., 1937, 50, 725—728).—The absorption vessel 
contains a heavily Pd-coated Ni gauze electrode, 
immersed in aq. KOH, and connected through a 
reversing switch to a Ni-Cd accumulator. When 
cathodically polarised, the electrode absorbs 0 2 
(up to 20 c.c. for 3 g. of Pd) and catalyses the union 
of 2H2 -j- 0 2 mixtures. When anodically polarised, 
the electrode absorbs H2 from gases containing no
0 2. CO slows down the absorption of H2; in the 
presence of traces of CO H2 is best determined by add­
ing 0 2, and exposing to the cathodically polarised 
electrode, whereby CO and H2 are burned simultane­
ously. The excess of 0 2 is then absorbed in the same 
way. CH4 and other hydrocarbons are inert, and are 
recovered quantitatively. J. S. A.

Microanalytical determination of water in 
inorganic substances. I. F. H e c h t  (Mkrochim. 
Acta, 1937, 1, 194—204).—H20  (e.g., in minerals) is 
determined by ignition in a current of dry air, using 
a modified Pregl C-H combustion apparatus. S02, 
H d , etc. are removed by a filling of PbO -f- Pb02,

maintained at 180— 190°, at the exit end of the 
combustion tube. J. S. A.

Determination of water in superphosphate.— 
See B., 1937, 955.

Manganese as a catalyst for the determin­
ation of hydrogen peroxide with potassium  
brom ate. L. Sze b e l lIs d y  and W. M a d is  (Z. anal. 
Chem., 1937, 109, 391—396).—Approx. 20 c.c. of 
the neutral solution of 0-1n-H20 2 are made up to 
25 c.c., treated with 1 g. pf MnCl2 and 25 c.c. of 
n-HCI, and titrated with 0-lN-KBr03 until a yellow 
colour is obtained (at 0-5— 1-0 c.c. from the equiv. 
point). After heating at 40° the titration is continued 
until a permanent yellow colour is obtained : 3H20 2 +  
HBr03 ¿5=2 3H20  +  HBr +  302; 5HBr +  HBr03 =  
3Br2 +  3H20 ; 2MnO -f  Br2 +  H20  =̂~~- Mn20 3 -f- 
2HBr; and Mn20 3 +  H20 2 =  2MnO +  H20  +  0 2. 
MnS04 may also be used as catalyst, but the solution 
requires preheating to 40°, and remains colourless 
up to the equiv. point. R. S. B.

Fractional reaction for chlorate, brom ate, and 
iodate. N. A. Tananaev and M. S. Voschtschin- 
skaja (J. Appl. Chem. Russ., 1937,10,111S— 1121).— 
Excess of N-AgN03 is added to 5 ml. of solution, 
which is filtered, Zn and H2S04 are added to the 
filtrate, followed after 1—2 min. by 3— 4 ml. of 
HN03, and the solution is boiled. A ppt. of AgCl 
is obtained in presence of <0-0076 mg. of KC103. 
The residue from the above filtration is washed, and 
boiled for 1 min. with 5 ml. of aq. KI, the suspension 
is filtered, and the filtrate is boiled with 2—3 ml. of 
HN03 and 1 ml. of saturated aq. Mn(N03)2; a ppt. of 
Mn02 is obtained in presence of <  0-83 mg. of KBr03. 
5 ml. of solution are boiled with 5 ml. of saturated 
aq. BaCl2 and 1 drop of aq. NaOH, and the ppt. 
is collected, washed, and dissolved in hot 30% HC1. 
1 ml. of 20% H2S04 and 2 ml. of 0-05n-NH4CNS 
are added to the solution; a coloration due to 
liberated I develops (<0-13 mg. of K I03). Cl', 
Br', I', and S04"  do not interfere with the above 
reactions. R . T.

Detection of brom ide and iodide in the pres­
ence of large quantities of chloride. R. G.
A ic k in  (J. Proc. Austral. Chem. Inst., 1937 , 4 ,  
267—269).—The specimen is dissolved in H20  
(0-2 c.c.) in a tube 6—8 cm. long and 1 cm. diameter, 
and 0-2 c.c. of 25% H2Cr04 is added. A moist paper 
impregnated with fluorescein is placed over the 
end of the tube while the solution is warmed for 5 min. 
The colour produced (due to eosin) is compared with 
standards. 1 X 10~® g. of Br' can be detected in 
presence of large amounts of Cl'. Successive ex­
traction of a solution of a chloride with H20 2 and 
CHC13 and with CHCI3 and aq. HN02 permits detection 
of 1 X 10"5 g. of I ' and Br', respectively.

J. W. S.
M ercurim etric determination of iodides in 

presence of diphenylcarbazide as indicator. A. 
JfLEK and G. K o u d e l a  (Coll. Czech. Chem. Comm., 
1937, 9, 265—272).—When I' is titrated with Hg" 
in the presence of diphenylcarbazide (I), the violet 
colour developed at the end-point is obscured by the 
colour of Hgl2 pptd., but if C5H5N is present under
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sp. conditions the Hgl2 gives a white substance 
and the end-point is sharp and stoicheiometric. 
<130 mg. of I ' in 50— 100 c.c. containing 2 c.c. of 
0-5n-HN03, 7 c.c. of 10% aq. C5H5N, and 3—6 drops 
of 2% alcoholic (I) is determined by means of Slightly 
acid 0-02N-Hg(N03)2 (4 c.c. of 1 :1 N 03' per litre) 
in presence of Li, Na‘, K ', NH4", Mg", GV, Sr", Ba", 
Cd", and Fe". I ' is determined in presence of Cl' 
when 1— 1-5 c.c. of 10% aq. C5H5N is added for each 
10 c.c. of 0-02N-Hg(N03), required. J. G. A. G.

Determination of iodine in soil.— See B., 1937, 
954.

Detection and determination of minute 
amounts of fluorine. E. R. Ca l e y  and J. M. 
F e r r e r , jun. (Mikrochim. Acta, 1937,1, 160— 163).— 
0-05 mg. of CaF2 may be detected by the etchmg of 
an unwaxed cover glass in a covered Pb capsule of 
small vol., maintained at 140— 150°. J. S. A.

Determination of fluorine in foods.—See B., 
1937, 975.

Determination of sm all quantities of oxygen 
in gases and liquids. I. J. W. M a c H a t t ie  and 
J. E. M a c h o n a c h ie  (Ind. Eng. Chem. [Anal.], 1937, 
9, 364— 366).— 0 2 is absorbed by Cu wetted with aq. 
NEL, and NH.,C1~ the resulting oxide is washed off 
with the same solution, and Cu is determined in the 
washings by colorimetric titration. The accuracy 
is 3% for 0-02—2 ml. of 0 2. E. S. H .

Sensitive test for sulphur with nascent hydro­
gen. E. Sc h r o e r  (Mikrochem., 1937, 22, 338— 
344).—S, in sulphates and all other S compounds, is 
reduced by nascent H to H2S, which may be best 
detected by the blue luminosity conferred on the 
flame of burning H2. Org. compounds may be re­
duced to mercaptans, detectable in minute amounts 
by their odour. S 0 2 and other S compounds in 
gases may be detected by bubbling successively 
through Zn +  20% HC1 and aq. Cd(0Ac)2. The 
limit of detection is about 0-0001 mg. of S.

J. S. A.
Determination of sulphur and silicon in iron 

and steel.—See B., 1937, 921.
Quantitative oxidation of colloidal selenium 

and its application in the volum etric determin­
ation of sm all amounts of selenium. W. C. 
Co l e m a n  and C. R. M cCrosicy (J. Arner. Chem. 
Soc., 1937, 59, 1458— 1460).—Standard solutions of 
KBrOs, IC1, or K I03 can be used for the titration of 
colloidal Se02 solutions in presence of a strong acid. 
The error is about 0-3%. The reactions involved are 
discussed. E. S. H.

Photom etric determination of ammonia. R. 
Cr is m e r  (Bull. Soc. Chim. biol., 1937, 19, 1000— 
1009).—The colorimetric method of Borsook (A., 
1935,1140) is modified, the NHg being distilled and the 
colour developed with j)-C6H4Me-S02,NHCl being 
measured with a spectrophotometer. The method 
is used for 3 to 5 X  16~6 g. of NH? and is suitable for 
determinations in urine and perfusion fluids but is 
not sensitive enough for determinations in blood.

P. W. C.
Determination of nitrogen in soils and plant 

materials .^-See B., 1937, 954.

Determination of nitrous and nitric nitrogen 
in soils.—See B., 1937, 954.

Rapid determination of nitrite in meat ex­
tracts.—See B., 1937, 973.

Quantitative drop analysis. VIII. Determin­
ation of phosphorus. R. L i n d n e r  and P. L . K trk  
(Mikrochem., 1937, 22, 300—305).—Simple P04" ' 
solutions containing 0-0005—0-01 mg. of P are treated 
with an equal vol. o f HNO, +  H2S04, and pptd. 
with 4 vols. o f (NH4)2S04 -f- NH4 molybdate reagent 
at room temp. The ppt. is washed with 50% EtOH, 
and dissolved in a measured excess of O-lN-NaOH 
at 100°. The excess of NaOH is then titrated back 
with O-In-HCI. Biological materials are ashed dry 
with Na2C03 at 450°, and the residue is dissolved 
in H2S04 +  HNO3. J. S. A.

Elimination of the phosphate radical in qualit­
ative analysis. L . W . N. G o d w a r d  and A. M. 
W a r d  (J.C.S., 1937, 1337— 1338).—A concise scheme 
is based on the elimination of P04'"  as NH4 phos- 
phomolybdate by means of NH, molybdate. The 
scheme includes the detection of Ca as CaMo04.

E. S. H.
Separation of the phosphoric ion and its volu­

m etric determination. E. Ca t t e l a in  and P. 
Ch a b r ie r  (Compt. rend., 1937, 205, 49— 52).— P 04" ' 
is pptd. as Pb3(P04)2 from a solution slightly acidified 
with AcOH. The ppt., after washing, is dissolved 
in n-HN03 and PbS04 pptd. by addition of n-H2S04. 
The mixed acids are titrated with N-NaOH using 
Me-orange as indicator, the titration being continued 
with O-lN-NaOH using phenolphthalein. The amount 
of NaOH required for the second stage of the titration 
corresponds with the H3P 04 content of the solution.

C. R. H.
Determination of small amounts of arsenic.

G. G. K a r a n o v it s c h  (Trud. Inst. Tsehist. Chim. 
Reakt., 1935, No. 14, 93—95).—The method of 
Martin and Picn (A., 1930, 1144) serves for determin­
ation of amounts of As of the order of 10-7 g.

R. T.
Osm ic acid as redox indicator in volum etric 

determination of arsenite with potassium brom - 
ate. L. Sz e b e l l e d y  and W. M a d is  (Mikrochim. 
A cta , 1937, 1, 226—230).— 0 s 0 4 gives with AsO,'" in  
dil. H2S04 solution an im m ediate bluish-black  
coloration o f  colloidal Os, which is oxidised and de­
colorised b y  any excess o f  B r 0 3'. 2 c.c. o f 0-25% 
0 s 0 4 are used for 50 c.c. o f  solution containing 5 c.c. 
o f  0-1n-H2S04. The m ethod m ay  be used m icro- 
analytically. ' J. S. A.

Determination of arsenic as m agnesium pyro- 
arsenate. I. S a r u d i  (v o n  St e t in a ) (Z. anal. Chem., 
1937, 110, 117— 122).—MgNH4As04 is pptd. very 
slowly from a solution containing N 03'. After pptn., 
conc. aq. NH3 is added. The ppt. is redissolved in 
4n-HN03, and repptd. by the same method. It is 
finally washed with 10% aq. NH3 containing 3% of 
NH4N03. ' J. S. A.

Detection of silicic and boric acids. A. R e ic h  
(Chem.-Ztg., 1937, 70, 707; cf. A., 1896, ii, 544).— 
The material is mixed -with a 2 : 1 mixture of H2S04 
and HF and the vapours are allowed to impinge on a
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drop of H20  on a watch glass. The white film is 
studied for solubility and the drop by turmeric paper.

R. S. B..
Determination of sm all amounts of cyanide 

in foodstuffs after fumigation.— See B., 1937, 975.
Iodom etric determination of alkali. G. S.

Sm it h  (Analyst, 1937, 6 2 , 590—590).—Walker and 
Gillespie’s method (A., 1899, ii, 326) is modified by 
refluxing the reaction mixture, to which C6H0 is 
added until the reaction is judged to be complete, 
in which, circumstances sol. or freshly pptd. carbonates 
react quantitatively. Excess of I is removed either 
by boiling or, more rapidly, by addition of PhOH. 
The alkali of Na3A103 and Na2Si03, but not that of 
Na2B40 7, may be determined by this method.

E. C. S.
M icro-determination of potassium. B. Nor- 

b e e o  (Mikrochim. Acta, 1937, 1, 212—219).—K  is 
pptd. as K 2PtCl8 by means of 0-02N-H2PtCl6 from 
0-1 c.c. o f solution. The whole is evaporated to 
dryness at 90—95°, and washed twice with 0-1 c.c. 
o f abs. EtOH. The ppt. is collected centrifugally, 
dried at 95°, and dissolved in 0-045 ml. o f phosphato 
buffer solution {pa 6-98). 0-015 ml. of 2n-KI is 
added, forming K 2PtI„, which is titrated directly 
with 0-02N-Na2S20 3. The method is suitable for 
0-001—0-01 mg. of K , especially in biological tissues.

Photo-electric determination of potassium  in 
serum .— See A., I ll , 373.

Determination of total alkalis and m icro- 
gravim etric determination of sodium  as sodium  
m agnesium uranyl acetate. (M icro-analysis of 
m ineral waters.) R. D w o r z a k  and A. F r ie d r ic h - 
L ie b e n b e r g  (Mikrochim. Acta, 1937, 1, 168— 193).— 
Li, K, and Na sulphates are stable at 700°, and are 
non-hygroscopic, and suitable for determining total 
alkalis. 5 c.c. o f mineral H20  are evaporated with 
HC1 to render Si02 insol. The residue is dissolved 
in H20  and filtered into a Ca(OH)2 suspension, which 
is boiled for 20—30 min. to ppt. all other ions. Ca is 
pptd. from the resulting solution by treatment with 
(NH,1)2CO.j and then (NH4)2C20 4. The residue is 
evaporated with H 2S04, and ignited at 700°. Na 
may be pptd. directly as Na Mg U 02 acetate from 
most mineral waters without interference from other 
ions in the relative concns. usually found. The 
influence of other ions on the pptn. of Na is discussed.

J. S. A.
Determination of lithium . H. G r o t h e  and W. 

Sa v e l s b e r g  (Z. anal. Chem., 1937, 1 1 0 , 81—94).— 
The determination of Li by pptn. as LiF and Li3P 04 
is critically reviewed. Li is best pptd. as aluminate, 
which is ignited to 2Li20,5Al20 3. The acidified Li 
solution (pK 3) is treated at room temp, with a solu­
tion of KA1(S04)2,12H20  -j- an excess o f NaOH and 
brought to pu 12-6, whereby Li aluminate is pptd. 
In determining Li in A1 alloys, A1 is pptd. as A1P04 
from AcOH solutions to avoid co-pptn. of Li as with 
aq. NH3. J. S. A.

Quantitative drop analysis. VII. Determin­
ation of calcium . R. L in d n e r  and P. L . K i r k  
(Mikrochem., 1937, 22, 291—300; cf. A., 1933, 
1262).—Ca is pptd. as CaC20 4 by digesting 1 drop 

N N (a ., i .)

of solution, acidified with HC1, with an equal vol. 
of 4% aq. (NH4)2C204 +  0-1 ml. of saturated aq. 
NaOAc. The ppt. is collected, dissolved in 6n -  
H2S04, and treated with an excess of 0-01N-Ce(s04)2. 
The excess is finally titrated back with 0-0lN-FeS(54. 
Biological materials are ashed at 450°, the residue 
being dissolved in HC1. The method is applicable 
to 0-5—12 x 10-° g. of Ca. J. S. A.

Rapid determination of calcium  and m ag­
nesium. N. A. F r e z e  (Zavod. Lab., 1937,6 ,756—  
758).—Ca is determined by pptn. as CaC20 4, and 
Mg by pptn. as Mg(0H)2. R. T.

Analysis of soda-lim e glass.—See B., 1937, 911.
Determination of prim ary calcium phosphate 

in m ixtures of the calcium orthophosphates.
H. V. T a r t a r , I. S. Co l m a n , and L. L. K r e t c h m a r  
(Ind. Eng. Chem. [Anal.], 1937, 9 , 384— 386).—  
Ca(H2P04)2 is determined by titrating to pn 5-15 
with 0-2N-NaOH. E. S. H.

Determination of metals by the hydroxy- 
quinolino method. S. L. T z in b e r g  (Zavod. Lab., 
1937, 6, 499—501).—The ppt. obtained by adding 
ammoniacal 8-hydroxyquinoline (I) to aq. Be salts 
is Be(OH)2 and is also obtained in absence of (I). 
Mg may be separated from Ca by pptn. from am­
moniacal solution with (I ); the ppt. adsorbs Ca 
when this is present in high concn. Ag is quantitatively 
pptd. from aq. NH3 solution as Ag(C9H„0N)2.

R. T.
Fractional detection of magnesium in presence 

of barium, strontium, and calcium. N. A.
T a n a n a e v  and R. A. Lovi (J. Appl. Chem. Russ., 
1937, 1 0 , 1112— 1117).—Slight excess of aq. NH3 
is added to the solution, which is boiled, aq. (NH4)2C03 
is added, and the solution is filtered from the ppt. 
of Ba, Ca, and Sr carbonates. The filtrate is boiled 
with excess of aq. CH20, made alkaline (phenolphthal- 
ein) with NaOH, and excess of aq. NH3 is added, 
when a ppt. of Mg(OH)2 is obtained in presence of 
<0-3 mg. of Mg in 5 ml. of solution. Alternatively, 
Mg(OH)2 is pptd. by 5 %  Ca saccharate; NH4', but 
not Ca", Ba", or Sr", interferes. R. T.

Analysis of magnesium alloys.—See B., 1937, 
925.

Determination of magnesium in fertilisers.— 
See B., 1937, 956.

Detection and determination of heavy metals 
in cider.— See B., 1937, 968.

Determination of cadm ium  by internal electro­
lysis. J. J. L u r ie  and M. I. T r o it z k a j a  (Zavod. 
Lab., 1937, 6, 507).—The method previously described 
(B., 1937, 49) gives low results when the H20  used 
contains Cl; a few drops of aq. Na2S20 3 should then 
be added. “ R . T.

Photo-electric determination of copper. J. 
Heyes (Z. Elektrochem., 1937, 43, 560; cf. A.,
1936, 1222).—Cu can be determined by the intensity 
of its 3247 a . line in a compressed air-C2H2 flamo, 
measured by means of a photo-electric cell.

J. W. S.
Rapid m icro-determ ination of copper and 

cobalt. I. M. K o r e n m a n , A. M. L is e n k o , and
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C. V. M o r d u s c h e n k o  (Zavod. Lab., 1937, 6, 682— 
684).—Tlie reactions described by Korenman (A.,
1934, 49, 1192) are applied to determination of Co 
(4:0004 mg.) and Cu (<0-Ol mg.), by comparing the 
intensity of coloration of the ppt. of ZnHg(CNS)4 
with that obtained from solutions of known Co and 
Cu content. Ni, Zn, Cd, Cr, Mn, Pb, Al, Ag, Bi, 
and SnIV do not interfere. Should Fe be present the 
reaction is performed in presence of NaF. The method 
is applied to analysis of 1—2 mg. of alloys. R. T.

Action of hydrogen on the oxides and sul­
phides of copper, and determination of copper 
as cuprous sulphide. V. G. G a l l o  (Aimali Chim. 
Appl., 1937, 27, 269—284; cf. B., 1928, 56).—The 
reduction of CuO by H2 commences at 102— 105° 
and proceeds continuously through the stage of Cu20 
to Cu. Reduction is complete after 9 hr. at 135° 
or 3 hr. at 380°. The reduction of CuS by H2 com­
mences at 200—300° and proceeds through a series 
o f solid solutions of CuS and Cu2S to Cu2S. The 
dimorphism of the Cu2S then determines whether it 
remains unaltered on continued heating at elevated 
temp., or whether further reduction takes place as a 
consequence of the reaction Cu2S =  CuS +  Cu, 
yielding Cu. I f  H2 is replaced by H2S, Cu2S is always 
the final product. In the light of these results the 
Rose method for the determination of Cu as Cu2S 
is modified by strongly heating the pptd. CuS for 
10—15 min., without addition of S, in a current of 
dry H2S, and cooling in a current of H2. Results 
are thereby obtained which do not vary with the time 
of heating. L. A. O’N.

Reaction between aqueous silver nitrate and 
cuprous thiocyanate. Indirect argentometric 
method for the determination of copper and a 
“  spot "  test for silver. V. J. Oc c l e s h a w  (J.C.S., 
1937, 1438— 1440).—Aq. AgN03 reacts with CuCNS 
yielding an equimol. mixture of Ag and AgCNS. 
The reaction has been adapted to the determination 
of Cu in neutral or NH3 solution; the error in deter­
mining 0-3—0-5 g. of CuS04,5H20  is about ±0-3% . 
The reaction can be used as a drop test for Ag.

E. S. H.
M icrochem ical determination of cupric cation 

with ammonia, tartaric acid and fructose, 
potassium ferrocyanide, and potassium ferro- 
cyanide in presence of ammonia. S. A tjgusti 
(Mikrochem., 1937, 22, 329—338).—The sensitivity 
of the Cu-NH3 coloration is improved by testing 
the dried residue of the solution, or by inserting a 
cotton fibre, which turns blue or green, into the 
solution. The most sensitive test is with aq. NH3 -f- 
solid K4Fe(CN)G, giving characteristic crystals of 
Cu2Fc(CN)6,NH3,H„0 with 0-00015 mg. of Cu.

J. S. A.
[Polar ographic] determination of copper, 

nickel, and cobalt in steels.—See B., 1937, 921.
Rapid photom etric determination of copper 

and nickel in steels.— See B., 1937, 921.
Determination of copper in foods.—See B.,

1937, 975.
Molecular spectra and spectroscopic analysis.

V. Detection of gadolinium. VI. Detection of

samarium. G. P ic c a r d i  (Atti R. Accad. Lincei, 
1937, [vi], 2 5 , 44—46, 86—87; cf. A., 1933, 1102).—
V. The mol. emission spectrum of GdO is described 
and some new bands are recorded. The method 
can be used to detect <  0-05% of GdgOg in solution.

VI. The spectrum of SaO in the range 4300— 
6700 a . is described. The detection of Sa is somewhat 
less sensitive than that of Gd. 0. J. W.

Determination of aluminium by precipitation 
with carbamide. H. H. W il l a r d  and N. K. T a n g  
(Ind. Eng. Chem. [Anal.], 1937, 9 , 357—363).—Al is 
pptd. quantitatively at pu 6-5—7-5 in boiling solutions 
of its salts containing CO(NH2), NH4C1, and (NH4)2S04.
I f  (NH4)2S04 is replaced by succinic acid the pptn. is 
quant, at j?n4-2—4-6. A single pptn. gives effective 
separation from relatively large amounts of Ca, Mg, 
Mn, Ni, Co, Zn, and Cu. E. S. H.

Determination of aluminium in presence of 
fluorine compounds by means of hydroxyquinol- 
ine. K. A. V a s il ie v  (Zavod. Lab., 1937, 6, 432— 
434).—Pptn. of Al by 8-hydroxy quinoline is in­
complete in presence of F', which forms insol. salts 
of the type Na3AlF6. Theoretical results are obtained 
by adding 0-14 g. of H3B03 per mg. of F present.

R. T.
Determination of alumina in presence of 

metallic aluminium.—See B., 1937, 926.
Detection of traces of permanganate, per­

sulphate, dichrornate, and ferricyanide, present 
together. L . M. K u l b e r g  (J. Appl. Chem. Russ., 
1937, 1 0 , 1130— 1134).— Reduced phenolphthalein 
(I) is oxidised by Mn04', S20 8", and Fe(CN)6'" , 
but not Cr20 7". Should the solution give a coloration 
with (I), 1% NiS04 is added, the solution is filtered, 
and the ppt. is treated with NaOH and leuco-mala- 
chite-green (II) in 2% H2S04; a green coloration 
indicates Fe(CN)6'" . The filtrate gives a positive 
reaction with (I) in presence of Mn04' or S20 8", in 
which case it is heated with EtOH-NaOH, filtered, * 
and the residue is treated with (II); a green coloration 
indicates Mn04'. 0-1% H20 2 and 1% AcOH are 
added to the filtrate, and (I) is added after a few 
sec.; a red coloration is given by S20 8''. The 
reactions are adapted to detection of traces of any 
three ions in a solution of the fourth, and their 
sensitivity has been determined under such conditions.

R. T.
Use of sulphinic acids for determination of 

iron. J. V. D u b s k y , E. Or a v e c , and A. L a n g e r  
(Chem. Obzor, 1937, 12, 41—45).—These acids are 
not recommended for the gravimetric or volumetric 
determination of Fe"’ since results are not repro­
ducible, or for testing -with the micro-qual. spotting 
technique. 5 F. R.

Use of the reaction between formaldehyde and 
alkali hydrogen sulphite in oxidim etry. Oxidi- 
m etric determination of iron. D . T s c h a v d a r o v  
(Z. anal. Chem., 1937, 1 0 9 , 396— 402).— The solution 
of FeCl3 or Fe2(S04)3 is treated with HC1 or H2S04, 
boiled, and treated with sulphite in a vessel closed 
by a valve. The solution is cooled and 35% CH20  
added. After 10— 15 min. MnS04 and H3P04 are 
added and the solution is titrated with KMn04,
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excess of S02 having been removed by the CH20  
(which does not react with KMn04 in presence of 
sufficient MnS04). Cations are without influence, 
but N 03' is clearly deleterious, OAc' hinders reduction, 
and P 04'" , present before reduction, gives FeP04. 
I f  no Cl' is present 1—2 g. of NH4C1 must be added 
before reduction, and solutions of unknown acidity 
must first be treated with slight excess of aq. NH3 
followed by 8— 10 c.c. of 2n-HC1. The method with 
K2Cr20 7 using NHPh2 is similar. R. S. B.

Thiocyanate reaction for iron. T. N. K ar.ska.ta 
(Trud. Inst. Tschist. Chim. Reakt., 1937, No. 14, 
81— 87).—The reaction with CNS' serves for detection 
o f Fe irj sol. alkali, alkaline-earth, and Mn chlorides, 
nitrates, and sulphates, but not in Pb, Hg, Cd, and 
Zn salts. R. T.

Ferric thiocyanate equilibria. R. DuBois (J. 
Chem. Educ., 1937, 1 4 , 324— 326).—The decolorising 
effect of the addition of NH4C1 on the red colour 
produced when NH4CNS is added to aq. FeCl3 is 
not a valid illustration of the law of mass action. 
It is due primarily to the addition of charged ions 
(salt effect), and an equiv. effect is produced by 
solutions of NH4C1, NH4N 03, NaCl, find NaN03 
o f the same concn. At low concns. the salt effect 
in the reaction Fe"* +  6CNS' ^  Fe(CNS)G'"  is 
positive, i.e., with increasing salt concn., the apparent 
dissociation of the coloured complex is increased. 
The salt effect is important at low concns., and is 
the more pronounced the higher is the valency type, 
since the relative magnitudes of the decolorising 
effect of equimol. concns. of KC1, K^SO.,, MgCl2, 
A1C13, and H3P 04 on 0-00375M solutions of Felfl 
thiocyanate are in the order of the ionic strengths of 
the solutions. The decolorising action of the higher 
valency type salts is pronounced at a concn. O-OlM 
and increases rapidly. The effects of HC1 and H2S04 
are <  those of KC1 and K^SO,,, the difference being 
attributed to the reversal of the hydrolysis of Fe’”  
by H ‘ . Chloride solutions have a decolorising effect 
which is slightly >  that of the corresponding nitrates, 
possibly on account of the formation of FeCL'".

L. S. T.
Dim ethylglyoxime as an indicator in volu­

m etric analysis. [Determination of ferrous 
iron.] K. K omArek (Coll. Czech. Chem. Comm., 
1937, 9, 247—253).—When aq. K3Fe(CN)c is added to 
cone. aq. Fe”  containing a little NH3, much Rochelle 
salt, and dimethylglyoxime as indicator, the colour 
change red to yellowish-green occurs when all but 
about 2% of the Fe" has reacted thus : Fe(CN)6'." +  
Fe”  =  Fe(CN)e" "  +  Fe'” . J. G. A. G.

Spectrographic determination of alloying con­
stituents in steels.— See B., 1937, 921.

Organic reagents in analytical chemistry.
XI. Cobalt. J. V. D ubsky and A. Langer (Chem. 
Obzor, 1937, 12, 8).—In neutral or alkaline media 
1 : 2- (I) and 2 : l-NO'C^Hg-OH give reddish coloured 
ppts. of complex salts, insol. in dil. mineral acids, with 
Co”  and Co‘"  salts. Conditions for the determination 
of Co -with (I) as [C10He(NO)'O]3Co,2H2O are given. 
These reactions are evidence for the existence of the 
nitrosonaphthols in two tautomeric forms. F. R.

Polarographic determination of molybdate 
and phosphate ions. F. A . U h l  (Z. anal. Chem., 
1937, 1 1 0 , 102— 117).—M o0 4" ,  in presence of lactic 
acid, gives a polarographic step which is independent 
of the acid concn. The molybdate solution, con­
taining HN03, is treated with a 1-5m-K2C20 4 +  
M-KC1 solution, and neutralised (bromothymol- 
blue). 10 c.c. of 2N-lactic acid are added, and then 
2n-HN03, and the solution is polarographed. For the 
determination of P 04" ', a measured excess of M o 0 4"  
is added, and the excess is determined polaro- 
graphically. J. S. A.

Arsenate method for determination of zir­
conium. W. C. S c h u m b  and E. J. N o l a n  (Ind. 
Eng. Chem. [Anal.], 1937, 9 , 371—373).—The 
conditions for quant, pptn. of Zr,(As04)4 by adding 
(NH4)3As04 to ZrOCl2 in aq. HC1 have been deter­
mined. The interference of CeIV is eliminated by 
double pptn.; if Ti is present, a correction must 
be applied. The ppt. is ignited directly to Zr02 
under reducing conditions. E. S. H.

Peroxide method for [determination of] vanad­
ium. Spectrophotom eiric study. E. R. W r ig h t  
[with M . G. M e l l o n ] (Ind. Eng. Chem. [Anal.], 
1937, 9 , 375—376).—The optimal conditions for the 
determination have been investigated spectro- 
photometrically. The recommended concn. of H2S04, 
HN03, or HCi is 0-6— 6n , and the solutions should 
contain 0-5— 3 c.c. of 3% H?0 2 per 100 c.c. The 
limiting concns. o f interfering ions have been
determined. E. S. H.

Micro-determination of gold. W. B. P o l l a r d  
(Analyst, 1937, 6 2 , 597—603; cf. B., 1932, 511).— 
Pptd. Au is dissolved in aq. Br-HCl and titrated as 
described previously, except that o-dianisidine is 
substituted for o-tolidine as a reducing agent. Solu­
tions of Au in aqua regia are freed from NOC1 by 
passing a current of air over the surface. Interfering 
metals are removed by pptn. of the Au with a reducing 
agent, filtering in a special micro-filter, and dissolving 
and titrating as above. For pptn. of Au in presence 
of Pd, “  metol ”  or ^-C6H4(NH2)2 is recommended. 
Cu, Ag, Fe, Ni, Zn, Cd, Al, and Sn do not interfere 
in the titration, but Pb interferes unless the solution 
in aqua regia is diluted with H20. Minute quantities 
of Au are “  collected ”  by co-pptn. with Te. In this 
way 0-01—0-10 mg. of added Au was quantitatively 
recovered from 10 litres of tap H20. E. C. S.

Separation of gold from  tellurium and selen­
ium. J. Se a t h  and F. E. ' B e a m is h  (Ind. Eng. 
Chem. [Anal.], 1937, 9 , 373— 374).— Quinol ppts. Au 
quantitatively in presence of Te and So. The filtrate 
can be analysed for Te and Se by the usual procedure

E. S. H.
Electric heating apparatus. F. B r e u e r  (Ind. 

Eng. Chem. [Anal.], 1937, 9 , 363).— The apparatus 
is designed for heating volatile solvents for reflux or 
distillation. E. S. H.

Electric heater for a water still. F. P„. Pratt 
(Rev. Sci. Instr., 1937, [ii], 8, 286—287).—In the 
heater described, used for operating a small multiple 
still, the H20  to be heated serves, instead of resistance 
coils, as the resistance element. N. M. B.
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M .p. bath. H. P. B r o w n  (J. Chem. Educ., 1937,
14, 380).—o-C6H4(C02Bu)2 can, with advantage, 
replace H2S04. In a Thiele tube or similar device 
exposing a small area of liquid surface in a relatively 
tall container, m.p. up to 300° can be taken with 
safety. L. S. T.

Detection of f.p. by dielectric measurements. 
L. T. A l e x a n d e r , T. M . Sh a w , and R. J. M ttckenhirn  
(Proc. Soil Sci. Soc. Amer., 1936, 1, 113— 119).—The 
material to be investigated forms a condenser in a 
tuned radio-frequency circuit with a vac.-tube 
voltmeter. Variations in e are compensated by a 
calibrated variable condenser. The material is 
immersed in a refrigerated const.-temp. bath and the 
temp, varied from —20° to room temp, e is plotted 
against temp, and the f.p. depression read. The 
results are more accurate than those given by the 
Beckmann technique. A. M .

Apparatus for the determination of the elev­
ation of the b.p. in hydrogen fluoride. W. K l a t t  
(Z. anorg. Cliem., 1937, 2 3 3 , 307—312).—Improved 
apparatus is described. F. J. G.

Constant-temperature bath for molecular 
stills. O. A. N e l s o n  and H. L. H a l l e r  (Ind. 
Eng. Chem. [Anal.], 1937, 9 , 402).—Two forms of 
apparatus are described. E. S. H .

Therm ocouple. R. C. M a s o n  (Rev. Sci. Instr., 
1937, [ii], 8, 265).—Thermocouples with elements of 
W-Kovar (Co-Ni-Fe alloy) can be sealed through 
glass, are not attacked by Hg, and are of high thermo­
electric power. N. M. B.

Alternating current bridge in laboratory tem ­
perature control. M. B e n e d ic t  (Rev. Sci. Instr.,
1937, [ii], 8, 252—254).—A simple portable circuit 
with amplifier for continuous temp, control of furnaces 
and thermostats to within 0-03° per hr. is described.

N. M. B.
Therm o-regulator. P. G e s t e a u  (J. Pharm. 

Chim., 1937, [viii], 2 6 , 105— 111).—In the thermostat 
described the regulator consists of a tube of Hg, 
the expansion of which controls the phase difference 
between the grids and anodes of two thyratrori 
valves, and thus determines the anode currents of 
the latter which operate the heating elements. A 
temp, const.. to about 0-01° is thus conveniently 
obtained. W. 0. K.

Succinic acid as a secondary standard for the 
calibration of com bustion bom bs. W . A. R o t h  
and G. B e c k e r  (Z. physikal. Chem., 1937, 179, 
450— 456).—This acid is a trustworthy secondary 
standard, the heat of combustion for isothermal 
combustion at 20° and const, vol. being 3025-7 g.- 
cal.16 per g. (reduced to vac.). R. C.

Calorimetric investigations of organic reac­
tions. I. Apparatus and method. Inversion 
of sucrose and decom position of diacetone alco­
hol. J M. St u r t e v a n t  (J. Amer. Chem. Soc., 1937, 
5 9 , 1528—:1537).-—Apparatus and technique for 
determining the velocities and heats of slow reactions 
with an accuracy o f about 2% are described. In­
vestigation of the inversion of sucrose by this means 
confirms that the reaction is strictly unimol. Deter­
minations of the velocity of decomp, of diacetone

alcohol are in agreement with those of French (A., 
1930, 42) and Murphy (A., 1931, 573). E. S. H.

Objective spectral colorim eter. E. L a n d t  and
H. H lr sc h m u ll e r  (Z. Wirts. Zuckerind., 1937, 8 7 ,  
449— 460.)—Monochromatic light of ?. 436, 546, or 
578 m[jt. traverses one or other of two twin glass cells 
containing the liquids to be compared (e.g., solvent 
and solution), and its intensity is measured by means 
of a photo-electric cell of Se barrier-layer type, the 
current from -which is read on the 20-cm. scale 
of a Lange multiflex galvanometer The instrument 
(Schmidt & Haensch) is convenient in use and of 
high precision; over the range of extinction coeffs. 
0-1— 1, results are reproducible to within 0-5% of the 
mean val. J. H. L.

Preparation of colour filters. V. A. S u c h ic h  
and T. B . P e r e l m a n  (Zavod. Lab., 1937, 6, 738— 
739).—The filters are prepared by spraying dye 
solutions on to glass, surfaces. R. T.

Physical basis of colour measurement. A. C. 
H a r d y  (J. Appl. Physics, 1937, 8, 233—238).—A 
general survey o f the interpretation of colour and of 
the use and scope of the spectrophotometer and 
colorimeters. N . M. B .

Application of the Pestemer polarisation 
photometer in photographic absorption spectro­
photometry. G. S c h m id t  (Z. Elektrochem., 1937, 
4 3 , 690).—See this vol., 152. J. W. S.

Measurement of the angular region of re­
flexion of X-rays in poly crystalline substances 
by a new statistical method. A. R e is  (Compt. 
rend., 1937, 2 0 5 , 369-371).-—Two Debye-Scherrer 
spectrograms are photographed on the same film, 
the orientation of the specimen being varied to a 
small known extent between the exposures. The 
variation in the no. of spots on the resulting photo­
graphs -with change in orientation permits the deter­
mination of the mean region of angular reflexion.

J. W. S.
Determination of orientation of crystallites in 

fibrous substances. R. H o s e m a n n  (Z . physikal. 
Chem., 1937,1 7 9 , 356— 360).— A photometric method 
of measuring the degree of orientation of the crystal­
lites is described. R. C.

Globar support for infra-red spectrom etry. 
L. G. B o n n e r  (Rev. Sci. Instr., 1937, [ii], 8, 264—
265).—Electrical contact with the carborundum rod 
(globar) radiation source is effected by Ag soldering 
into hollows in thick Cu rod fitted with radiating fins.

N. M. B.
Collapsible X-ray tube and vacuum  table for 

structural and spectral analysis. V. A. Z u k e r - 
m a n  (Zavod. Lab., 1937, 6, 465— 470).— Apparatus 
is described. R. T.

X-Ray double spectrom eter with stationary 
source and ion cham ber. P. K ir k p a t r ic k  and 
P. A. Ross (Physical Rev., 1936, [ii], 4 9 , 209).—An 
experimental arrangement is described. L . S . T.

Rotating spark contact for comparative spec­
troscopy. S. v a n  d e r  L in g e n  (S. African J. Sci.,
1937, 3 3 , 197— 198).—Two spark gaps, operated by a 
rotating contact, are projected on to the spectro­
meter slit so as to overlap. H . J. E.
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Stereoscopic photom icrography. S. S i iim a d - 
zu  (Mem. Coll. Sci. Kyoto, 1937, A, 2 0 , 1— 2).— A 
simple method of taking stereoscopic photomicro­
graphs by inclining the object on both sides of the 
optical axis of an ordinary microscope is described.

N. M. B.
High dispersion linear scale m ass spectro­

graph with velocity and direction focussing.
K. T. B a in b r id g e  and E. B . J o r d a n  (Physical Rev.,
1936, [ii], 49,421).—High resolving power, sensitivity, 
and dispersion have been combined in a spectrograph 
for the investigation of isotopes. L. S. T.

Refractometer for the near infra-red. R. 
K in g s la k e  and (Miss) H. G . C o n r a d y  (J. Opt. 
Soc. Amer., 1937, 2 7 , 257—262).—The apparatus for 
measuring n on a 60° prism is essentially a double 
Wadsworth mirror monochromator, the first half 
calibrated in XX, and the second to read angular 
rotations of the table carrying the unknown prism. 
Measurements for 0-365— 2 ¡x. on 11 optical glasses 
are tabulated. N. M. B.

Objective photom etry. P. Krumhqlz (Mikro- 
chim. Acta, 1937, 1, 205—211).—A photo-electric 
photometer using' 5 c.c. of solution is described. 
The instrument may be used for kinetic measurements 
on colour reactions. J. S. A.

Universal nephelometer with selenium photo­
elements. B. E. Se m e ik in  (Zavod. Lab., 1937, 6, 
736—738).—Apparatus is described. R. T.

Photo-electric com parator. R . R o u r e , L. 
Q u e v r o n , and R . G e n s e  (Compt. rend., 1937, 2 0 5 , 
131— 133).— Objects to be measured are placed 
between two parallel plane surfaces; one is fixed, 
movement of the other changing the effective aperture 
of a photo-cell. Sensitivity to at least 0-1 (x. is claimed.

A. J. E. W.
Photo-electric determination of extinction co­

efficients of solutions. A. E u j it a  and T. Sa k a ­
m oto  (J. Biocliem. Japan, 1937, 2 5 , 193—205).— 
The use of a photo-cell and valve amplifier, applicable 
to a X range of 190—730 mu., is described.

E. 0. H.
Use of photo-elements with blocking layer for 

radioactive measurements. P. B o n Ist-M a u r y  
(Compt. rend., 1937, 204, 1641— 1643).—So colls 
•with a layer of CuO give rise to a p.d. when irradiated 
by a- and (3- but not y-rays, as for photons. The 
study of radioactive rays, with and without the use 
of ZnS screens, is described, and the effects of a-rays 
and photons are compared. R. S. B.

Copper sulphide photo-cell. J. J. B r a d y  and 
W. E. Sp r e n g n e t h e r , jun. (Physical Rev., 1936, 
[ii], 49, 420).—In the cell described the amount of 
S used to form sulphide is controlled by a mol. beam. 
The sulphide is formed by depositing S atoms on a 
Cu plate heated by electronic bombardment in a 
high vac. L. S. T.

Series of filters for the quartz m ercury lam p.
C. W in t h e r  (Z. Elektrochem., 1937, 43, 691—695).— 
Instructions are given for the prep, of solutions for 
use in filters to transmit characteristic frequencies 
of the Hg lamp, but with low transmission for other 
frequencies. J. W. S.

Collodion filter for Ka. chrom ium  radiation.
S. S. Sidhu (Rev. Sci. Instr., 1937, [ii], 8, 308).—  
The prep, of collodion filters of NH4V 03 is described.

1 N. M. B.
Breaking arc with high-frequency ignition. 

K . P f e il s t ic k e r  (Z. Elektrochem., 1937, 43, 719—■ 
721).—A new form of the Gerlach breaking arc, for 
use in spectral analysis, is described; ignition is 
carried out by a separate high-frequency circuit. A 
modified form of interrupter is also described. The 
method is claimed to avoid mechanical vibration of 
the electrodes and scattering o f substances under 
analysis. J. W. S.

Use of the glass electrode without valve 
amplification. J. E. K e f f o r d  and A. L. G. R e e s  
(J. Proc. Austral. Chem. Inst., 1937, 4, 269—270).— 
The glass electrode with an ordinary galvanometer- 
potontiometer circuit permits determination of p a 
vals. to ±0-05. Thorough insulation of the cell 
parts and galvanometer leads, e.g., with paraffin 
blocks, is necessary to prevent leakage currents. 
The glass electrode rapidly develops an asymmetry 
potential in alkaline solutions containing Na’ , and 
requires frequent recalibration. J. W. S.

Electrom etric determination of p K of media 
of high viscosity. E. A. S a n t a l o v  (Zavod. Lab.,
1937, 6, 760—761).—Tho pu of liquids of high i\ 
is conveniently determined in a Leman H2 micro- 
electrode chamber. R. T.

Air-turbine stirrer for electrolysis and electro­
titration. N. J. Ch l o p in  (Zavod. Lab., 1937, 6, 
768).—An air turbine is described. R. T.

Proportional (Geiger-Klemperer) counter. G.
B r u b a k e r  and E. P o llar d  (Rev. Sci. Instr., 1937,
[ii], 8, 254—258).—Investigations with H2, N2, air, 
CH4, C02, 0 2, A, He, and B F 3 in a wire form counter 
show that tho linearity of response across tho counter 
opening varies markedly with tho nature and pressure 
of. the gas, being very poor for gases which readily 
form negative ions and improving for almost all gases 
as the pressure is reduced. A qual. explanation 
in terms of formation of negative ions is given.

N. M. B.
Torch  ion counter. A. P r o k o f ie v  (Compt. rend. 

Acad. Sci. U.R.S.S., 1937, 1 6 , 41—43).—When tho 
torch-like effluence produced on the circuit conductor 
of a short-wave generator, described by Zilitin- 
kevitsch, is quenched by applying a sufficient p.d. 
between plates placed on each side of the conductor, 
which for this purpose is made to end in a sphere 
of 2 mm. radius, stray ions in the space between the 
plates produce flashes on the sphere, so that the 
apparatus can act as an ion counter. It gave, in a 
comparative test, results similar to those obtained 
with a Geiger-Muller counter, when exposed to a 
0-078 mg. Ra prep., but was somewhat less sensitive. 
It will detect slow ions, e.g., those produced by passing 
a flame in front of the sphere, as well as fast ones.

R. C. M.
Compensating circuit for blocking-layer 

photo-electric cells. B . A. B r ic e  (Rev. Sci. Instr.
1937, [ii], 8, 279—285).—Tho circuit, consisting of 
two blocking-layer cells in parallel with a galvano­
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meter and potentiomoter-rheostat, and its performance 
under different conditions are described.

N. M. B.
High potential apparatus for nuclear dis­

integration experiments. H. R. Cr a n e  (Physical 
Rev., 1937, [ii], 5 2 , 11— 17).—A 106-volt transformer 
and vac. tube giving a focussed ion beam of 250 
¡j.a. at the target are described. The operation of 
cloud chambers is synchronised with 0-5 sec. energis­
ation of the ion source and transformers.

N. M. B.
Alternating current arc source for the Zeeman 

effect. L . L ie b e b m a n  and G. S. M o n k  (Rev. Sci. 
Instr., 1937, [ii], 8, 263—264).—An a.c. arc per­
pendicular to the field obviates many disadvantages 
of a parallel d.c. arc. N. M . B.

Mechanical method for com puting the energy 
values to be associated with a fork in a cloud 
cham ber caused by disintegration of a nucleus 
by a neutron. F. N. D. K tjrie and J. J. L iv in g o o d  
(Physical Rev., 1936, [ii], 49, 208).—The device 
reduces the time needed for a complete analysis of a 
disintegration fork to a few min. L . S. T.

Separation of isotopes. J. B e r n a m o n t  and M. 
M a g a t  (Compt. rend., 1937, 205, 367—368).—An 
intense pencil o f positive ions produced at low 
potential is accelerated by a d.c. potential into a 
space between two plates, perpendicular to the 
pencil, between which an a.c. potential is applied. 
The magnitude and frequency of the latter are adj usted 
until one at. species leaves the a.c. field at the velocity 
of entry, whilst the other is alternately accelerated 
and retarded. An electrode opposite the outlet 
at a potential lower than the accelerating potential 
then collects only the accelerated ions. J. W. S.

Continuously sensitive cloud cham ber. A. 
L a n g s d o r f , jun. (Physical Rev., 1936, [ii], 4 9 ,  
422).—A chamber designed to overcome certain 
difficulties inherent in the Wilson expansion chamber 
is described. L . S. T.

Magnetic electron m icroscope. J. H . M cM il l e  n  
and G. H. Sco tt  (Rev. Sci. Instr., 1937, [ii], 8, 288— 
290).—A simple one-stage 50 diameters max. magnific­
ation instrument with fluorescent screen image 
formed by thermionic emission from surfaces with 
small current yield is described. N. M. B,

Electron diffraction apparatus and its applic­
ation to the determination of the internal poten­
tial of ionic crystal lattices. P. A. T h ib s s e n  and 
T . Sch o o n  (Z. physikal. Chem., 1937, B, 36, 195— 
215).—An apparatus for electron diffraction measure­
ments with solids is described; in investigations of 
lattice structure it is capable of a precision approach­
ing that o f normal X-ray methods. Measurements 
of the diffraction spectra of KC1 have been used to 
determine the internal potential, <I>. The form of the 
graph of <I> against the order of the interference 
points to a contraction of the lattice distances in the 
outermost lattice planes in the sense of Lennard- 
Jones and Dent’s theory (A., 1929, 17). R. C.

Astatic magnetometer for m easuring suscept­
ibility. E. A. J o h n s o n  and W. F. St e in e r  (Rev. 
Sci. Instr., 1937, [ii], 8, 236— 238).—A durable

instrument of adjustable sensitivity range 2 X 10-8—
1 X 10"5 e.m.u. per scale division is described. The 
range covers almost any material, and data for 10 
substances are tabulated. N. M. B.

Capillary com bustion unit for gas analysis 
apparatus. B. E. Ch r is t e n s e n  and R . Ca r l t o n  
(Ind. Eng. Chem. [Anal.], 1937, 9 , 400—401).— 
Modified apparatus is described. E. S. H.

Automatic pipette. I. L i n  (J. Chinese Chem. 
Soc., 1937, 5 , 230—231).—Into the suction tube of 
an ordinary pipette is fitted by means of a rubber 
sleeve a tube having its lower end at the mark. For 
delivery air is admitted by uncovering a hole lying 
above the mark. R. C.

(A) Apparatus for direct titration of reduced 
solutions, without access of air. (B) Apparatus 
for reduction of solutions and their potentio- 
m etric titration. C. J. R a b in o v its c h  and M. V, 
O z o lin a  (Zavod. Lab., 1937, 6 , 509—510, 510— 
511).—Apparatus is described. R . T.

Apparatus for determination of traces of 
hydrogen sulphide in gases. N. K a m in s k i  
(Maslob. Shirn. Delo, 1937, No. 3, 32—33).—An 
iodometric method is described. R . T.

Qualitative analyses and colorim etric estim ­
ates with the aid of Jena glass drop test plate.
H. Sc h a f e r  (Mikrochim. Acta, 1937, 1, 144— 153).— 
With a transparent glass plate, drop reactions can 
be carried out against white or black backgrounds 
according to the coloration or ppt. concerned. By 
means of comparative tests with graded standard 
solutions, the tests can be made semi-quant.

J. S. A.
Instrument suspensions. L. W alden  (J. Sci. 

Instr., 1937, 1 4 , 257—268).—Details are given of 
the “  shooting ”  of Si02 fibres, and of numerous 
processes, including the distillation of metals in a 
vac., whereby such fibres are given electrically 
conducting coatings. The manipulation of these 
fibres and metal filaments in instrument construction 
is described. J. G. A. G.

Simple super-centrifuge for continuous treat­
ment of liquids. E. J . J e e f e r ie s  (J. Sci. Instr.,
1937, 1 4 , 282—284).—The air-driven spinning top 
has been developed into a centrifuge which treats 
5 litres of fluid per hr, at 500—850 revs, per sec. in 
an A1 rotor 1-5 in. in diameter. J . G. A. G.

Enclosed apparatus for laboratory crystallis­
ations. J. D. P if e r  and N. A. K e r s t e in  (Ind. 
Eng. Chem. [Anal.], 1937, 9 , 403— 404). E. S. H.

Safety tube for use with a water pum p. F. J.
N e l l e n s t e y n  (Chem. Weekblad, 1937, 3 4 , 546).— 
The pump is attached to the lower end of a wide, 
sealed, vertical glass tube, which acts as a reservoir, 
fitted 'with a stopcock at the upper end for the release 
of the vac. when necessary, and a narrow glass tube, 
which passes through the wall at the lower end and 
ends inside and as near the upper end of the reservoir 
as possible. This glass tube is connected at its 
lower end, outside the reservoir, to the apparatus 
to be evacuated. Any H20  sucked back from the
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pump rises in the wide vertical tube to a higher 
level with no risk of its siphoning into the apparatus.

S. C.
Trap for use with oil diffusion pump. K. R.

M o r e , R. F. H u m p h r e y s , and W . W. W a t s o n  
(Rev. Sci. Instr., 1937, [ii], 8, 263).—An efficient 
solid C02 trap to prevent oil vapour from diffusing 
back into the evacuated apparatus is described.

N. M. B.
Esparto pulp antiaerosol filters. Puncturing of 

antiaerosol filters by ageing tests with water 
vapour. Their subsequent regeneration. L.
D a u t r e b a n d e , E. D u m o u l in , and P. A n q e n o t  
(Compt. rend., 1937, 205, 156— 158).—The filters 
were permeable to a methylene-blue (I) aerosol after 
20 min. of treatment with humid air. Punctured 
filters can be rendered impermeable by treatment 
with a conc. (I) aerosol drawn through at a rapid 
rate. A. J. E. W.

Esparto pulp antiaerosol filters. Influence of 
the relative humidity on the puncturing of anti­
aerosol filters. Influence of the tim e of passing 
of the hum id atmosphere. L. D a u t r e b a n d e , P. 
A n g e n o t , and E. D u m o u l in  (Compt. rend., 1937,
205, 240—243).—The puncturing of the filters by
damp air (cf. preceding abstract) occurs only with
the R.H. >92%  at room temp., and is independent 
of the duration of aspiration of the air. The re­
sistance to puncturing decreases with increasing rates 
of aspiration. A . J. E. W.

M odification of the Jaeger surface tension 
apparatus. S. v a n  d e r  L in g e n  (S. African J. Sci.,
1937, 33, 203—204).—An apparatus which combines 
determinations by the capillary-ascent method and 
the Jaeger method is described. H . J. E.

Methods of measurement of surface tension, 
and their application. K. F. S h ig a t s c h  (Zavod. 
Lab., 1937, 6, 699—709).—Known methods are 
described. R. T.

Simple appliance for sedim entom etric ana­
lysis. N. A. F ig u r o v s k i  (J. Appl. Chem. Russ.,
1937, 10, 1142— 1148).—The rate of sedimentation 
of suspensions or emulsions is derived from the 
change in position of a glass rod or balance pan 
suspended in the solution on a flexible glass rod.

R. T.
Im proved chemical [laboratory] hood. E. C.

B in g h a m  (J. Chem. Educ., 1937, 14, 310— 312).— 
Plans are reproduced. L. S. T.

Automatic filtering set-up. D. H. W e s t  (J. 
Chem. Educ., 1937, 14, 395). L. S. T.

Fractional vacuum distillation of solid sub­
stances. K. H a u s c h il d  (Chem. Fabr., 1937, 10, 
375).—A simple apparatus for collecting the distillate 
in portions without interrupting the distillation is 
described. R. S. B.

Rationalisation of apparatus for the distil­
lation method of determining water content of 
solids. A. G. B o g d a n t s c h e n ic o  (Zavod. Lab.,
1937, 6, 762—763).—The Dean-Stark apparatus is 
recommended. R. T.

Laboratory 11 double effect ”  [condenser]. P. 
B o u r c et  (Bull. Sci. Pharmacol., 1937, 44, 120— 
122).—A condenser for use in the distillation, under 
reduced pressure, of solutions inclined to frothing is 
described. L. D. G .

M ercury manom eter with high multiplication 
factor iur differential pressure measurements.
R. M. S u t t o n  (Physical Rev., 1936, [ii], 49, 414).

L. S. T.
Manganin resistance pressure gauge. L. H.

A d a m s , R. W . G o r a n s o n , and R. E. G ib s o n  (Rev. 
Sci. Instr., 1937, [ii], 8, 230—235).—Measurements 
were made of the effect of winding, heat-treatment, 
and pressure-seasoning on the resistance and pressure 
coeff. of various coils and the effect of temp, on the 
pressure coeff. o f manganin was determined. 
Equations applicable to the fixed bridge method of 
measuring small resistance changes are given.

N. M. B.
Universal gas-pressure apparatus. S. v a n

d e r  L in g e n  (S. African J. Sci., 1937, 33, 193— 
196).—A students’ apparatus for studying the gas 
laws and the behaviour of vapours is described.

H. J. E.
[Apparatus for] measurement of gas pres­

sures.—See B., 1937, 855.
[Apparatus for] determination of particle size 

of powdered m aterials.—See B., 1937, 852.
Baumé hydrometer correction table for sod­

ium hydroxide solutions. *J. Gr is w o l d  (Ind. 
Eng. Chem. [Anal.], 1937, 9, 388).—The table 
includes a correction for temp, and for thermal 
expansion of the glass instrument. E. S. H.

Semi-quantitative visual method for com par­
ing electrolytic conductivities in lecture dem on­
strations. F. E. B r o w n  and W . G . B ic k f o r d  (J. 
Chem. Educ., 1937, 14, 384—385). L . S. T.

Geochemistry.
Variations in temperature of atmospheric 

ozone according to its origin. D . B a r b ie r , D. 
Ch a l o n g e  and E. V a s s y  (Compt. rend., 1937, 204, 
1665— 1667; cf. A ., 1935, 561).—The temp, of the
03 layer has been calc, from the absorption spectrum 
at 3100—3300 a . For air of polar origin the temp, 
at the centre of gravity of the 0 3 layer is >  that for 
air of subtropical origin. R. S. B .

Geology of the iron deposits in the lower 
Yangtze region. C. Y . Hsieh, C. C. Sun, Y . C. 
Cheng, and K. Chekn (Mem. Geol. Survey China,
1935, A, No. 13, 191 pp.). Ch. A bs. (e)

High iron tourmaline from  the Marquette 
iron range. C. B . Sl a w s o n  (Amer. Min., 1936, 21, 
195).—Fe tourmaline is a characteristic mineral in the
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quartz veins of this range. Chemical and optical 
data have been obtained for high-Fe tourmaline from 
the Champion Fe mine. L. S. T.

Weathering of igneous rocks. IV. Photo­
chemical method of determining free iron oxide. 
M it u r u  H a r a d a  (Bull. Agric. Chem. Soc. Japan,
1937,13, 383—391; cf. ibid., 1936,12, 142).—Under 
the action of light, free Fe20 3 can be extracted from 
hematite and limonite by solutions less acid than 
those previously used. Recommended solutions are : 
for haematite, H2C20 4 0-025 and K 2C20 4 0-025 g.-mol. 
per litre, and for limonite H2C20 4 0-005 and K 2C20 4 
0-015 g.-mol. per litre. The solutions are allowed to 
act on the finely powdered mineral for 8 hr. in sunlight 
or for 20 hr. at 10 cm. from a 100-watt metal-filament 
lamp. J. W. S.

Hydrotherm al leaching of iron ores. S. R o y c e  
(Econ. Geol., 1937, 32, 389—392).—A criticism (cf. 
this vol., 382). L. S. T,

Theory of desilicification of granitic pegm at­
ites. K. A. V l a s o v  (Compt. rend. Acad. Sci. U.R.S.S.,
1937, 15, 189— 192).—The principal role in the de­
silicification is attributed to the action of HF, HBF4, 
and H2SiF6 ori the Mg and Fe of basic and ultra-basic 
rocks. Hydrolysablo products are thereby formed, 
the active material being regenerated and transmitted 
through the rock mass. Aq. H2SiFG, HF, and MgSiF„ 
heated at 250° under pressure in Si02 formed silicic 
acid, the amount being oc the time of heating.

J. S. A.
Pegmatites and hydrothermal veins. K. K.

L a n d e s  (Amer. Min., 1937, 22, 551—560).—A dis­
cussion. The important metals that may occur in 
commercial amounts in pegmatites are practically 
confined to Sn, W, and Mo. The pegmatite occur­
rences of these metals merge with typical hydrothermal 
veins. Granitic magmas produce pegmatites and 
these in turn produce hydrothermal solutions which 
may ppt. ores of these metals both in the 
pegmatite and in veins in the country rock. Inter­
mediate magmas during their crystallisation pass 
through a minor pegmatite phase before entering the 
hydrothermal phase. * During the latter Au, sulphides, 
and similar ore minerals are deposited mainly in 
hydrothermal veins in the overlying rocks.

L. S. T.
Sphalerite from  a pegmatite near Spruce 

Pine, N. Carolina. C. S. Ross (Amer. Min., 1937, 
22, 643—650).—Descriptive, with a chemical analysis.

L. S. T.
Etch tests on calaverite, krennerite, and syl- 

vanite. M. N. S h o r t  (Amer. Min., 1937, 22, 667— 
674).—The etching patterns obtained with HN03 of 
different concns. are illustrated. Other common 
etching reagents give no definite patterns. With 
HN03, sylvanite can usually be distinguished from 
krennerite and calaverite. These two minerals, how­
ever, are difficult to differentiate from each other by 
this means. L. S. T.

Relationship between the structural and m or­
phological elements of krennerite, calaverite, 
and sylvanite. G. T u n e l l  and C. J. ICs a n d a

(Amer. Min., 1936, 21, 203).—The Weissenberg X-ray 
goniometer reveals a close and simple relationship 
between the structural lattices of these minerals in 
spite of their different space-groups and unit cells.

L. S. T.
Space-group and unit cell of sylvanite. G.

T u n e l l  and C. J. K s a n d a  (Amer. Min., 1937, 22, 
728—730).— X-Ray measurements give a0 8-94, 
b0 4-48, Cq 14-59 a . (all ±0-02 a .), (3 145° 26' ±20 ', 
dajo. 8-17; probable space-group P2/c — C\h. The 
unit cell contains 2AuAgTe4. L. S. T .

Paragenesis of cookeite and hydromuscovite 
associated with gold at Ogofau, Carmarthen­
shire. A. B r a m m a l l , J. G. C. L e e c h , and F. A. 
B a n n is t e r  (Min. Mag., 1937, 24, 507—520).—The 
ore-bodies are mainly sheet- and saddle-like masses 
of pyritic quartz with mispickel, blende, galena, 
etc., along bedding planes on the flank of an anticline 
in Lower Paleozoic shales. Cookeite as finely scaly 
masses is monoclinic (pseudo-hexagonal) with a 5-13, 
b 8-93, c 28-30 a ., (3 near 90°; the unit cell contains 
4LiAl4Si3AlO10(OH)8. Tho silvery-white flakes of 
hydromuscovite have a 5-185, b 9-025, c sin ¡3 20-20 A., 
and the (OH)8K4 group in muscovite here becomes 
(OH)8+mK4_n. Detailed chemical analyses [by H. 
B e n n e t t ] are given. L. J. S.

Age of the Great Bear Lake pitchblende.
J. P. M a r b l e  (Amer. Min., 1937, 22, 564—566).— 
Analyses of the pitchblende-Si02 ore give the mean 
vals. Pb 5-877, U 29-386, Th (impure) <0-002 to <  
0-011%, Pb/U 0-199, and tho calc, age of the pitch­
blende 1368 X 10° years, in satisfactory agreement 
with the ages obtained from other samples (cf. A.,
1936, 584) from different veins and levels. L. S. T.

Determination of the m ineral com position of 
m ine dust by  means of Arrays. T. L. W a l k e r  
(Amer. Min., 1936, 21, 193).—A method for the de­
termination of the amount of quartz in mine dust, 
accurate to within 5%, has been developed. A 
mixture of cryst. substances can also be quantitatively 
analysed. L. S. T.

Origin of oil as indicated by the com position 
of organic constituents of sediments. P. D. 
T r a s k  (U.S. Geol. Surv., 1937, Prof. Paper 186— H, 
147— 157).—Petroleum originates mainly from org. 
matter in marine sediments derived from plankton 
in overlying H20. The amount of org. material 
diminishes greatly beforo, and more slowly after, 
deposition and becomes more complex in composition 
as the sediment lithifies, owing to deficiency in 0 2 
of environment. Petroleum originates from complex 
proteins and non-nitrogenous matter rather than from 
cellulose, fats, and simple proteins. Liquid hydro­
carbons when formed may dissolve other org. sub­
stances which may then interact. Repeated dissolu­
tion and subsequent reaction eventually lead to the 
formation of petroleum. H. C. R.

Geological description of the Kivdo-Raichichin 
brow n coal deposit. A. T. P o n o m a r e n k o  (Raz- 
vedka Nedr., 1935, 5 , No. 3, 10— 15). Ch . Abs. (e)


