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N ew  d issy m m etry  in  th e  effect of the electric  
field  on the red  h ydrogen  lin e . J. Sta r k  and R . 
R itschl  (Physikal. Z., 1937, 38, 870—873).—The 
dissymmetry of the H„ line in an electric field is a 
definite effect not dependent on the conditions of 
experiment. The three ^-components (± 2 , ± 3 ,  
± 4 )  show the effect. The theory of the effect is 
discussed. A. J. M.

D issy m m etry  of in ten sity  of lig h t em issio n  of 
positive rays. J. S ta rk  and H. V er leg er  (Physi­
kal. Z., 1937, 38, 873—880).—The dissymmetry of 
intensity of the light emission of positive rays in H 2 
and He has been investigated. Por H 2, the forward 
radiation in the direction of the positive rays is less 
intense than the backward radiation. Along the 
series of H  lines (Ha, H#, Hy, Hj) the polarisation 
increases with increasing term no., but the dissym­
metry of intensity varies only a little, and appears 
to increase. For Ho the direction o f the intensity 
dissymmetry is different for ortho- and para-lines. 
There is no proportionality between the series of vals, 
of polarisation and intensity dissymmetry. Results 
aré also given for Hg, C, and 0  lines. In the spark 
lines of 0 2 and C, the polarisation is connected with 
the intensity dissymmetry. For all the spark lines 
investigated the backward radiation was more intense 
than the forward. The effect of intensity dissym­
metry therefore appears to be a general phenomenon. 
The polarisation and intensity dissymmetry have a 
common axis, the velocity axis of the positive rays. 
They are not determined by the velocity, but are 
connected with the characteristic nature of the 
spectral line. The phenomenon is therefore due to 
axiality of at. structure. A. J. M.

M olecular spectrum  of hydrogen in  m ix tu res  
of hydrogen and h eliu m . N. D. Sm ith  (Physical 
Rev., 1937, [ii], 52, 728—730).—An investigation of 
the anomalous rotation discovered by Richardson 
in the spectrum of H 2 mixed with He is reported. 
Results agree with Oldenberg’s explanation (cf. A., 
1934, 1153). N . M. B.

P h ysica l p rocesses in  gaseou s nebulse. II. 
T heory of th e  B a lm er  d ecrem ent. D. H. Me n z e l  
and J. G. B a k e r  (Astrophys. J., 1937, 86, 70—77; 
cf. A., 1937 ,1 , 436). . L. S. T.

H ydrogen em issio n  lin es  in  the sp ectra  of 
long-period variab le  [stars]. G. Shajn (Z. 
Astrophys., 1935, 10, 73—85; Chem. Zentr., 1936, i, 
3794).—The emission of the Balmer series is correlated 
with the distribution and intensity o f bands due to 
TiO, ZrO, C2, CN, CH, etc. H. J. E.

1

S p ectru m  o f a-Lyrae. J . D . B a b b it t  (Canad. 
J. Res., 1937, 15, A , 161— 180).— 147 out of 156 lines 
in the spectrum are identified as arising from H and 
other elements, largely Fe. The profiles of the stronger 
lines agree with the results of Pannekoek and Verwey 
(A., 1935, 908). Total absorptions are recorded.

F. R. G.
F ine structure of the h eliu m  lin e  X 4686.

W. L eo  (Physikal. Z., 1937, 38, 920—921).—The fine 
structure of the He 46S6 line makes it unsuitable to 
confirm the Sommerfeld theory of at. structure.

A. J. M.
S p ectru m  of n itrogen  and atm ospheric pressure  

at h igh  altitu d es. R. B e r n a r d  (Nature, 1937, 
140, 930).—The spectrum of N 2 excited by electron 
bombardment varies greatly with pressure, but the 
spectral composition of auroras of a height of several 
hundred km. remains practically const. The energy 
of the electrons and not pressure is thus the factor 
affecting the relative intensity of the radiations emitted 
(cf. A., 1937, I, 479). L. S. T.

E xcitation  functions of the auroral bands of 
N 2+ and the com et-ta il bands of CO+ excited  
b y  electron  im p act. F. P. B u n d y  (Physical 
Rev., 1937, [ii], 52, 698—702).—Using a special 
discharge tube, the excitation functions were deter­
mined by photographic intensitometry. The functions 
were very similar for N 2+ and CO+ and rise rapidly 
from zero at the excitation potential to sharp max. 
at 2-5 times that potential and then diminish rapidly 
in exponential manner. The intensities of the 4018 
and 4271 a . bands of CO+ and the 3914 and 4278 A. 
bands of N2+ were measured. N. M. B.

Coronal em issio n  lin es  observed  at th e  total 
so lar  eclipse of June 1 9 ,1 9 3 6 . (a ) R. Se k ig u t i .
(b) F. J. M. S t r a t t o n  (Nature, 1937, 140, 724—  
725, 725).— (a) XX are tabulated and the spectrogram 
is discussed. The existence o f the line 4725 a . is 
confirmed.

(b ) I f  the above identification is accepted then in 
the lines 6548 and 6584 a . there is evidence, for the 
first time, o f a known element in the corona, since these 
lines are “ forbidden ” lines of N n . L. S. T,

Z eem an effect of the rare g a se s . J. B. Gr e e n  
(Physical Rev., 1937, [ii], 52, 736—738).—The g vais, 
are calc, from the at. coupling factors for the np5ti'p 
configurations (cf. Shortley, A., 1933, 1226) and show 
good agreement with experiment. From the curves 
of the g vais, deductions on the genealogy of the terms 
in these configurations are drawn. N. M. B.

S tark  effect of so m e  sin g le t lin es in  the alkaline- 
earth  sp ectra . B. Sv e n ss o n  (Z. Physik, 1937,
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107, 485— 492).—The Stark effect of the Cd lines 
4663 and 6439 A. and the 4630 a . Zn line is studied. 
Results are examined, in conjunction with other work 
on Mg and Ca, in the light of Unsold’s theory.

L. G. G.
Spectra of su lphur, p o tassiu m , and ca lciu m .

H. A. R o binso n  (Physical Rev., 1937, [ii], 5 2 , 724—  
725).—Available data are extended by the classi­
fication of 27 lines in S in , locating six of the important 
singlet levels accurately with respect to the known 
triplets. S iv  is completely revised and 14 new terms 
classifying 18 new lines are added; the corr. ionisation 
potential is 87-610+0-003 v. In K  vr and Ca vn  
two new singlet terms with intercombinations are 
found. One new singlet term is added to K iv  and 
three terms to S vm . N. M. B.

A ccidental induced  p red issocia tion  in  band  
spectra. E. Ol sso n  (Naturwiss., 1937, 2 5 , 781—  
782).—In investigations of the stability of mols. 
which are acted on by a magnetic field as a function 
of the nuclear vibration quantum no. more selective 
max. than expected are sometimes found. The 
process to which these additional max. may be due 
is an accidental predissociation in the sense of Ittmann 
(A., 1934, 339). The method is applied to S.

A. J. M.
A bsorption bands due to p o larisa tion m olecu les  

of p o ta ssiu m  vapour. S. D atta  and B. K. Ch a k - 
ra v a r t i (Sci. and Cult., 1936, 1, 478).—Diffuse lines 
in the absorption spectrum of K  vapour at 25 mm. 
were attributed to mol. formation arising from van 
der Waals forces. Ch. Abs. (e)

D eterm ination  of the relative tran sition  prob­
a b ilities  in  the B ergm an n  ser ie s  of Ca. E.
K atz and L. S. Or n st e in  (Physica, 1937, 4, 757—  
760).—Transition probabilities are deduced from the 
relative intensities of the Ca Bergmann lines (m3F—  
33D) in a C arc with a CaF2 core and a Ca electrode 
arc in N2. “ K . S.

A bsorption sp ectra  of m an gan ese and silver  in  
Schum ann region . P. W. P a u l  (Physical Rev., 
1937, [ii], 5 2 , 923—929).—Using a method for observing 
absorption spectra of materials of high m.p. in the 
Schumann region, the absorption spectra of Mn and 
Ag were investigated in the range 800—1930 a . 
Data, including identifications of new lines in Mn i  and 
a new sequence of terms d9snpGP° in Ag I, are tabulated.

N. M. B.
E nergy sta tes  of va lency  e lectrons in  som e  

m eta ls . I, 6. R egu larities e x istin g  in  crysta l 
level va lu es and th ose of atom ic sp ectru m  of zinc.
M. S ato (Sci. Rep. Tohoku, 1937, [i], 2 6 ,2 0 6 — 213).—  
The electron configurations of the four lowest levels 
in Zn are E x (4s,4p; 4s,5p), E2 (4s,4p; 4s,■id), Ez 
(4s,5p; 4s,9p), Ex (4s,5p; 4s,9d). F. J. L.

E m ission  sp ectru m  of d iatom ic arsen ic . II.
G. D. K in z e r  and G. M. Alm y (Physical Rev., 1937, 
[ii], 5 2 , 814— 821).—Data and analyses previously 
reported for 2100—3700 a . (cf. A., 1936, 1039) are 
extended to 7000 a . The heat of dissociation is 3-9 v. 
Two new systems, one provisionally attributed to 
As2+, have been found. 1ST. M. B.

E lectr ic  quadrupole m om en t of 115In. R. F.
B aciier  and D. H. T o m boulian  (Physical Rev., 
1937, [ii], 5 2 , 836—839).—Measurements of the lines 
>. 7852 and 8241 A. of In i i  show deviations from the 
interval rule, but these are accounted for by the 
presence of a nuclear electric quadrupole moment 
which from the first o f the lines is found to be Q =
0-82 x  10~24 sq. cm. No trace of lines due to 113In 
was found. N. M. B.

S en sitised  fluorescence of tin . J. G. W in a n s  
and R. M. W illia m s (Physical Rev., 1937, [ii], 5 2 , 
930—932).—An energy level diagram and energy 
discrepancies with Hg for 15 lines of Sn (with estimated 
intensities) observed in sensitised fluorescence and in 
a low-voltage Tesla discharge are given and discussed.

N. M. B.
E lectr ica l and optica l p rop erties of iodine  

vapour. K. G. E m el£ u s , E . B. Ca t iic a r t , and 
C. M. Min n is  (Proc. Roy. Irish Acad., 1937 , 44, A,
11— 17).—The intensity distribution and the abs. 
intensity in the electron affinity spectrum of the I 
atom are calc. The intensity max. is at 3000 a ., but 
even under the most favourable conditions is so 
feeble that it cannot be observed. The band at 3400 a . 
is probably not the at. affinity spectrum.

F. J. L.
F lam e sp ectru m  of europium  and p ersisten ce  

of three lin es  of lo w  excitation . G. P icc ar di 
(Atti R. Accad. Lincei, 1937, [vi], 2 5 , 730—733; 
cf. A., 1934, 49).—The intensities of lines in the flame 
spectrum of Eu have been studied. 0 . J. W.

E nergy d istrib u tion s in  the sp ectra  of som e  
gaseou s d ischarge tu b es. R. G. G i o v a n e l l i  
(J. Proc. Roy. Soc. New South Wales, 1937, 70, 392—  
401).—The energy distribution in the continuous 
spectrum and the energy associated with each line 
in the spectrum in terms of the energy of the neighbour­
ing continuum were determined for discharge tubes 
containing Hg vapour mixed with He, Ne, A, and a 
mixture of inert gases, respectively. The luminosity 
is about equally divided between the continuous 
spectrum (due to inert gases) and the line spectrum 
(due to Hg). A. J. M.

C oupling of p -e lectron  configurations. H. A. 
R o bin so n  and G. H. Sh o r tley  (Physical Rev., 1937, 
[ii], 5 2 , 713—723).—The structure and type of 
coupling of the observed p i, p 3, and p i  configurations 
are considered in detail in terms of the intermediate- 
coupling theory, in particular for recently analysed 
long isoelectronic sequences. Full data are tabulated 
and plotted, and a complete bibliography for atoms 
with p  electrons in the normal configuration is given.

N. M. B.
R ecom bination  of ion s in  the afterg low  of a 

csesium  d ischarge. F. L. Mo h ler  (J. Res. Nat. 
Bur. Stand., 1937,19, 447— 456).—The radiation and 
electrical characteristics of the afterglow have been 
studied. At low pressures the purplish-pink of the 
discharge gives way to a pale yellow afterglow,. but 
With increase of pressure the colour change is less 
marked. The rate of fading of the afterglow decreases 
with increasing pressure, becoming const, at 46 jx. 
(pressure in u. of Hg). The appearance of the spectrum 
of the afterglow supports the view that the glow is a
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recombination spectrum. Calculation of the re­
combination coeff., a, for pressures 46—110 gives a 
val. 3-5 X 10“10, assuming negligible diffusion to the 
walls. Spectral-intensity distribution data indicate 
that the temp, of the afterglow falls from 
2700° k . (temp, of discharge) to 1350° K. at 0-9 X 10-3 
and 1200° k. 1-7 X 10-3 sec. after interruption of the 
discharge, and that a =  3-6 x  10-10. Electrical 
measurements of the total no. of ions in the afterglow, 
and of the flow of ions to the wall, lead to a val. for 
a =  (3-4 ±  0-5) X 10"10 for pressures > 30  \i..

C. R. H.
D evelopm ent of the spark  d isch arge. T. E.

A llibo ne  and J. M. Me e k  (Nature, 1937, 140, 804—  
805). L. S. T.

C haracterisation  of the lin e  em iss io n  in  the  
long-period  variab le  [stars] as ch em ilu m in es-  
cence. K. W urm  (Z. Astrophys., 1935, 10, 133— 
153; Chern. Zentr., 1936, i, 3793—3794).—Readily- 
excited spectra are attributed to three-body re­
combination processes and inelastic collisions.

H. J. E.
Spectra of com ets. M. N. S a h a  (Sci. and 

Cult., 1936, 1, 476).—Ionisation of the upper atm. 
and the spectrum of the night sky are explained by 
supposing that the sun does not radiate as a black 
body in the ultra-violet, but has strong ultra-violet 
emission lines of He, He+, H, O, etc. Lines due to 
CO+ and N2+ in comet-tail spectra are due to ionisation 
by such radiation. Ch. A b s . (e)

U nidentified  in terste llar  lin es. P. W . M errill 
(Physical Rev., 1937, [ii], 52, 761—762).—The origin 
of six slightly diffuse absorption lines in the range 
XX 5780—6614 is discussed. N. M. B.

A n alysis of the in ten sities of the in terste llar
D -lin es. 0 . C. W il so n  and P. W. M errill  (Astro­
phys. J., 1937, 86, 44—69).—The interstellar D-line 
intensities measured in the spectra of numerous early- 
type stars are discussed. Intensities and displace­
ments can be explained by the assumption that Na 
occurs in large clouds. L. S. T.

D irectional d istrib u tion  of the A'-radiation 
from  , a m a ssiv e  anticathode. H. D etermann 
(Ann. Physik, 1937, [v], 30, 481— 493).—The intensity 
distribution of X-rays from Be, C, and A1 anticathodes 
has been measured at angles from 0° to 110° to the 
direction of the exciting electron beam and for 
electron velocities from 35 to 110 kv. The position 
of the intensity max. is independent of the nature of 
the anticathode and is not affected by filtering the 
X-rays through 0-4 mm. of Cu. The difference between 
max. and ruin, intensity increases with increasing 
tube voltage and decreases with increasing at. wt. 
of the anticathode. The influence of electron diffusion 
is important at high velocities ; it causes an. increase 
(7° at 140 kv.) in the angle between the normal plane 
and the position of max. intensity over that given 
by Sommerfeld’s theory. I t  is suggested that greater 
efficiency could be obtained in high-voltage X-ray 
tubes by placing the exit window at an angle < 90° to 
the direction of the electron beam. O. D. S.

Influence of la ttice  b in d in g  on the boron K  l in e .
E. Gw in n e r  and H. K iessig  (Z. Physik, 1937, 107,

449— 457).—The K  radiation from B and a no. of its 
compounds, both conducting and non-conducting, is 
studied in relation to lattice binding. L. G. G.

K  Series X -ray em iss io n  lin es  of chrom ium  
in  severa l com pounds. S. T a n a k a  and G. O k u n o  
(Proc. Phys.-Math. Soc. Japan, 1935, 17, 540—547; 
cf. A., 1935, 1184).—Data for the Cr Koclt a2, pa, 
and P;; lines from Cr20 3, Cr2(S04)3, K2Cr04, and 
(NH4)2Cr20 7 are recorded and discussed.

Cii . A b s . (e)
Ionisation  by radioactive gam m a and cosm ic  

rays in  d ifferent g a ses . J . J u il fs  (Nature, 1937, 
140, 767—768).—Data for the ionisation produced 
in H2, N 2, air, 0 2, and C02 and the rare gases of the 
atm. by y-rays from Ra-& and by cosmic rays are 
recorded. Ionisation is directly oc the d of the gases 
only in the case of the hard components of the cosmic 
rays at sea level. L. S. T.

Shot effect of secondary electrons from  nickel 
and b erylliu m . B. K u r r e l m e y e r  and (Miss) 
L. J. H a y n e r  (Physical Rev., 1937, [ii], 52, 952-— 
958).—The secondary emission ratios and shot effects 
from Ni and Be were measured over a primary energy 
range up to 1600 v., and conclusions on true secondary 
electrons, reflected primaries, and primaries buried in 
the body of the metal and producing no secondaries 
are discussed in detail. N. M. B.

P ropagation  of poten tia l in  d ischarge tubes. 
L. B . Sn o d d y , J. R. D ie t r ic h , and J. W . B eam s 
(Physical Rev., 1937, [ii], 52, 739—746; cf. ibid.,
1936, [ii], 50, 469).—The speed of propagation of 
potential waves in long discharge tubes, of internal 
diameter 1-7, 5, and 18 mm., containing dry air was 
measured as a function of pressure. The speed at 
const, pressure is approx. a linear function of applied 
voltage. The initial wave from the high-voltage end 
is followed immediately by a return discharge wave 
of approx. speed 1010 cm. per sec., independent of tube 
diameter. N. M. B.

Influence of ex tern a l fie ld s on the electron  
em issio n  con stan ts of barium -covered  p latinum  
surfaces. R. S u h r m a n n  and J. L. v o n  E ich bo rn  
(Z. Physik, 1937, 107, 523—548).—Measurements of 
the interdependence of electron emission, incident 
light, externally applied voltage, and previous heat- 
treatment of Ba-covered Pt surfaces are reported and 
analysed. H . C. G.

N orm al energy d istr ib u tion  of photo-electrons  
from  sod ium . C. F. J. Overh ag e  (Physical Rev.,
1937, [ii], 52, 1039— 1047).—The Du Bridge theory of 
normal energy distribution of photo-electrons is 
re-formulated by including the effect of contact 
potential. Using a special apparatus, photo-electric 
currents from Na emitted by monochromatic light 
were measured after passage through a retarding 
field, and results varied with changes of the anode 
potential barrier. Energy distribution curves at 
different frequencies are mutually consistent, but do 
not agree with the theoretical normal distribution. 
The discrepancy is explained in terms of the structure 
of the anode potential barrier. N. M. B.

Surface photo-electric effect. W . V . H o u st o n  
(Physical Rev., 1937, [ii], 52, 1047— 1053).—Mathem­
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atical. The probability of ejection of an electron is 
expressed in terms of a function of the potential 
barrier, energy after ejection, and frequency. The 
function is expanded in a power series leading to a 
series of distinctive functions, each having its own 
temp.-dependence. Results are examined in relation 
to available data (cf. preceding abstract). N. M. B.

Selen ium  p h oto-elem ents. I . A ction  of 
cathode rays of m ed iu m  velocity . A. B e c k e r  and
E. K b u p p k e  (Z. Physik, 1937, 107, 474— 484).—  
The action of cathode rays in the velocity region 
1—50 kv. on Se photo-cells sputtered with various 
thicknesses of Au was examined. Curves showing 
the interdependence of cell efficiency, intensity of 
incident electron stream, and electron velocity are 
given. Results are discussed in relation to the 
ordinary photo-electric action of the cell and with 
regard to its possible utility in cathode-ray measure­
ments. H. C. G.

N orm al energy d istr ib u tion  of photo-electrons  
from  th in  p o tassiu m  film s a s  a function  of te m ­
perature. C. L. H e n s  h aw  (Physical Rev., 1937, 
[ii], 52, 854—865).—Films >  and <  monat. thickness 
produced by the mol.-ray method were investigated 
and results are compared with the predictions of 
various theories. The temp, effects a re : ternp.-
dependence of the rates of diffusion of K  through and 
sublimation from the base metal, irreversible changes 
with temp, in the state of the K  surfaces, reversible 
changes with temp, in the shape of the Fowler plots, 
and a change of photo-electric current with temp, 
only 10—30% of that predicted by Du Bridge’s 
theory. The temp, effect seems less with thinner 
films, a result not predicted by theory. N. M. B.

T herm ion ic em iss io n  of p ositive  ion s from  
m olybdenum . H. Grover  (Physical Rev., 1937, 
[ii] 52, 982—986).—An equation for the temp, 
variation of the c.d. of the thermionic positive ions is 
developed and discussed. Mass-spectrograph studies 
of Mo and W show that ions of alkali impurities may 
persist after ageing of the specimens for 1100 hr. 
and cause an apparent lowering of the measured 
work function of characteristic ions. An experi­
mental method of eliminating the effect o f these 
impurities is described. The ion work function thus 
obtained for Mo is 8-9 e.v. N. M. B.

S tatic  m easu rem en ts on electron  b eam s.
K. H. S teh ber o er  (Ann. Physik, 1937, [v], 30, 
621—634).—By the application of a longitudinal 
magnetic field of 800 gauss to a slow, < 22-v . electron 
beam in vac. a “ winding ” beam is obtained in which 
little spreading occurs. The current between the 
beam and a cylindrical probe surrounding the beam 
is very small until electron velocities are reached 
at which positive ions are formed by collision with gas 
mols. Measurements have been made of the charge 
induced on the probe by the beam and of its variation 
with electron velocity. An electrometer making use 
of the winding beam is described. O. D, S.

Calculation of the penetration  of electrons 
of som e m illio n s of v o lts . II . S. F r a n c h e t t i 
(Atti R. Acad. Lincei, 1937, [vi], 25, 607—614; cf. 
A., 1937, I, 591).—Theoretical. 0 . J. W.

E n ergy  lo sse s  of fa st e lectron s. L . J . L aslett  
and D . G. H u r st  (Physical Rev., 1937, [ii], 52, 
1035— 1039; cf. Turin, A., 1937, I, 487).—Using 
activated Cl as an electron source, the energy losses 
experienced by electrons of energies 1-5— 4-5 m.e.v. 
in traversing thin C and Pb laminae were investigated 
with a H2-filled cloud chamber. The experimental 
average energy loss per g. per sq. cm. of Pb was 
markedly >  that predicted theoretically; this dis­
crepancy cannot be explained on the basis of the 
obliquity of electron paths in the absorber. The 
abs. probability of large energy losses is that 
expected from theory. N. M. B.

(a ) D issocia tion  p rocesses produced in  SbC l3, 
AsC13, and PC13 by electron  im p act, (b  ) D isso c i­
ation  of H C N , CJ3.2, C2N 2i and CgH, by electron  
im p act. P. K u s c h , A. H u s t r u l i d ,  and J. T. T a t e  
(Physical Rev., 1937, [ii], 52, 840—842, 843—854).—  
( a ) An investigation of dissociation productsshows ions 
of the type XC13+, XC12+, XC1+, X+, XC12++, XC1++, 
X ++, and Cl+. Production efficiencies for various 
electron energies were investigated, appearance 
potentials determined, and a partial analysis of results 
was made.

(b ) The dissociation of HCN and C2H4 by electron 
impact has been investigated and an analysis of results 
and of those previously reported for C2H2 and C2N2 
(df. A., 1935, 1305) is presented. N. M. B.

T ow nsend m eth od  of m ea su r in g  electron  d if­
fusion  and m o b ility . W. P. A ll is  and (Miss) 
H. W. A ll en  (Physical Rev., 1937, [ii], 52, 703— 
707).—Mathematical. The theory of the Townsend 
experiment is examined by the Lorentz method.

N. M. B.
E lectron  tem p eratu res and m o b ilitie s  in  the  

rare g a ses . (Mess) H. W. A l l e n  (Physical Rev., 
1937, [ii], 52, 707—710).—The theory previously 
developed (see preceding abstract) is applied to the 
computation of electron temp, and drift velocities 
in He, Ne, and A . Results are in satisfactory agree­
ment with experiment. N. M. B.

P la sm a  electron  drift in  a m agn etic  field  w ith  
a velocity  d istr ib u tion  function . L. T o n k s  and 
W. P. A ll is  (Physical Rev., 1937, [ii], 52, 710—713). 
—The Allis-Allen theory (see above) is used to replace 
previously approx. expressions for the drift motion 
of electrons in a magnetic field by exact expressions. 
Good agreement with experiment is found. Tonks’
theorem on drift speed (cf. A., 1937, I, 338) is valid
within 12%. N. M. B.

(A) T heory of e lastic  scatter in g  of a beam  of 
p artic les by a tom s. K. C. D a r , M. G h o sh , and  
K. K. M u k h e r je e .  (b ) E la stic  scatter in g  of 
hydrogen  and h eliu m . K. C. D a r  (Phil. M ag., 
1937, [v ii], 24, 964—971, 971—981).— (a) T heoretical.

(b ) The results obtained are extended and applied 
to the calculation of the intensity of scattered beams 
at various angles of scattering by H„ and He.

F. J. L.
Scattering  of heliu m  positive rays by h elium  

atom ic nuclei. C. Ge r t h se n  (Physikal. Z., 1937, 
38, 833— 836).—The angular distribution of He 
positive rays scattered in He has been investigated
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for He rays of velocity 3 X 108 cm. per sec. The 
results are in agreement with wave-mechanics theory 
(Mott), rather than with classical theory (Darwin).

A. J. M.
Charge transfer of hydrogen  and h elium  

canal rays in  the velocity  range 3 0 — 2 0 0  e.k.V.
II. M e y e r  (Ann. Physik, 1937, [v], 30, 635—649; 
cf. Bartels, A., 1932,554).—The ratio of charged to un­
charged particles in beams of H + and He+ of velocities 
from 30 to 200 lev. has been measured after passage 
through He, H 2, and air at different pressures and the 
equilibrium ratio, w, is calc. The mean free paths of 
the charged and uncharged particles are calc. I of 
H + increases rapidly with increasing velocity in all 
gases. For neutral H  particles I increases with 
velocity in He and air, but decreases with velocity in 
H 2. w  of H e+ is <  w  of H + at all pressures. I of He* 
and He are of the same order. For He+ I increases 
with velocity in He and air, but shows a min. at about 
80 kv. in H2. For He I decreases in air with increasing 
velocity, shows a min. in H2, and remains approx. 
const, in He. ” 0 . D. S.

So-ca lled  ion  p air . S. K a n e k o  (J. Chem. 
Soc. Japan, 1935, 56, 1265— 1266; cf. A., 1933, 464). 
—An ion pair exists when the positive and negative 
ions are within the distance e2Z 2/3Dkt.

Ch . A b s . (e)
A t. w t. of carbon. R atio  of benzoyl ch loride  

to silver . A. F. S cott and F. H . H u r l e y , jun. 
(J. Amer. Chem. Soc., 1937, 5 9 , 1905— 1909).—The 
mean val. of eight analyses gives the ratio B zC l: Ag =
1-302999+0-0000035, from which the at. wt. of C is 
12-0102+0-00006. The agreement of this val. with 
that of Baxter and Hale (A., 1936, 540) suggests that 
the val. 12-010 should be adopted for the chemical 
a t .w t . o fC . J. W. S.

A t. w ts . of sod iu m  and carbon. A. F. S cott 
and F. H . H u r l e y , jun. (J. Amer. Chem. Soc., 1937, 
59, 2078—2079).—Taking the at. wt. of C as about 
12-010 (cf. preceding abstract) it is deduced from 
existing measurements of mass ratios involving 
Na2C03 that the present international val. of Na is
0-003—0-004 unit too high. J. W. S.

Isotopic com position  and a t.w t. of neodym ium .
J. M attauch  and Y .H auk (Naturwiss., 1937,25,780— 
781).—The difference between Aston’s val. for the 
at. wt. of Nd (143-5±0-2) and that of Honigschmid 
(144-27) obtained by chemical methods (A., 1937, I, 
592) cannot be accounted for by the existence of only 
small proportions of 148Nd and 150Nd. The isotopic 
composition of Nd has therefore been redetermined. 
The % abundances of the isotopes in Nd were : 142, 
25-9s ; 143, 13-0; 144, 22-6; 145, 9-2; 146, 16-5; 
148, 6-8; 150, C-95. Assuming a packing fraction of 
—5 X 10*4, the at. wt. of Nd on the chemical scale 
(0  =  16) is 144-29+0 03. No new isotopes were 
discovered. The abundances of any isotopes of mass 
no. < 141 ,147 ,149 , or > 150  is <0-3% . A. J. M.

A t. w t. of lu tec iu m . 0 . H o n ig sc h m id  (Natur­
wiss., 1937, 2 5 ,  748—749).—Analysis of L uC13 by 
the Ag method gives 174-96 for the at. wt. of Lu, 
which, after correction for 1-18% Yb in the LuC13, 
gives 174-98. This is >  Aston’s mass-spectrographic

val. (174-91). The difference is accounted for by the 
known existence of another Lu isotope (Gollnow, A., 
1937, I, 57). The higher at. wt. requires this to be 
177Lu. A. J. M.

E lem ent 87 (Ml). H. H u l u b e i  (Compt. rend., 
1937, 205, 854—857; cf. A., 1936, 917).—The £¡3 
and L y  spectra of element 87 (moldavium, eka-Cs) 
have been studied, and feeble rays, distinct from those 
of other elements, have been detected : ¿ ¡£  838, 
¿p2 856, and L y 1 715 X. R. S. B.

M ass spectrography and prob lem s of nuclear  
structure. J. Matta uc h  (Naturwiss., 1937, 25, 
738—747).—A lecture.

D oublets of the Cx group and b ind ing  energy  
of nuclei betw een  12C and leO. J. Mat ta u c h  
and R. H erzog (Naturwiss., 1937, 25, 747—748).—  
The mass differences of the doublets 12CH„-14N, 
12CH4- 14NH„ 14NH„-160 , 14NH3- 16OH, 12CH4- 160 , 
13CH4- 16OH; 13CH4- 14NH3, and '12CH-13C have been 
obtained. The mean for 12CH-13C is 43-7+0-5 x  
10“4. A comparison of the results of mass-spectro- 
graphic and at. disintegration determinations for the 
doublets of the Cx group is made. The binding 
energies of the nuclei from 12C to 160  are calc, on the 
basis of the mass differences of the doublets together 
with 1?i-1 H  and 1H2- 2D. A. J. M.

Isotopic constitu tion  of tu n gsten . A. J. D em p­
st e r  (Physical Rev., 1937, [ii], 52, 1074).—Using 
pure W electrodes, the existence of 180W of estimated 
intensity 0-01 that of 183W was confirmed.

N. M. B.
Isotopic con stitu tion  of o sm iu m . A. 0 . N ier  

(Physical Rev., 1937, [ii], 52, 885).—Using an im ­
proved mass-spectrometer, the discovery of a new 
isotope 1840 s (1 part in 5700) is reported. The % 
abundance relative to 1920 s  is 0-043. The eorr. at. 
wt. is 190-21. N . M. B.

M ass-spectrographic stu d y  of the iso top es of 
H g, X e, Kr, B e, I, A s, and C s. A. 0 . N ie r  
(Physical Rev., 1937, [ii], 52, 933—937; cf. A., 
1937, I, 57).—A new mass-spectrometer of high 
intensity and high resolving power for accurate 
relative abundance determinations is described. Mass- 
spectrum diagrams for Hg, Xe, and Kr are given. 
The non-existence of 197Hg is confirmed; ao8Hg is 
very doubtful. Cs, As, and I are single to a very high 
degree. I f  8Be exists it must be <  10~5 of 9Be.

N. M. B.
Isotopic com position  of ord inary and uran­

iu m -lead . J. Ma t ta u c h  and V. H a u k  (Natur­
wiss., 1937, 25, 763—764).—The % of “ ‘Pb, 200Pb, 
^ ’Pb, and ^ P b  in ordinary Pb, and in U-Pb 
from Katanga curite, has been determined. The % 
of isotopes in ordinary Pb are ^ P b  1*15, 206Pb
24-5s, 207Pb 21-35, 208Pb 52-93, which deviate somewhat 
from Aston’s vals. and give (assuming a packing 
fraction o f + 1 )  207-21+0-02 for the at. wt. (0  =  16). 
The ®°®Pb line was just visible in the mass spectrum 
of U-Pb, and was probably due to a slight admixture 
with ordinary Pb, which was allowed for in finding 
the % of isotopes present. The vals. for 20®Pb and 
207Pb were 91-1 and 4-9, respectively, giving 206-01 +
0-02 for the at. wt. (0  =  16). A. J. M.
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S ta tistic  character of the la w s of radioactive  
decay and im p act d istribution  in  an ion isa tion  
cham ber. E. S chuttloffel (Z. Pliysik, 1937, 
1 0 7 , 425— 440).—Experimental observations on 
radioactive decay are compared with data calc, from 
probability functions. L. G. G.

Rate of production of h eliu m  fro m  rad ium .
H. D am ian  ovitch (Ann. Acad. Brasil. Sci., 1937, 9 , 
257—262).—The val. of 147-6 cu. mm. per g. per 
annum is in agreement with the mean val. of Boltwood 
and Rutherford (A., 1910, ii, 175). Prolonged pre­
liminary heating is required to remove He (cf. A.,
1936, 680). F. R. G.

E nergy evolved by ion ium . L. W in a n d  (J. 
Phys. Radium, 1937, [vii], 8, 429— 432).—The energy 
evolved in the disintegration of Io has been measured 
directly with an adiabatic calorimeter. Assuming 
Geiger’s val. for the range of the a-particles, the calc, 
no. of a-rays emitted per sec. by 1 mg. of Io is 18-04 X 
104, and the mean life 116,000 years. Assuming 
Curio and Cotelle’s val. for the no. of particles emitted, 
their deduced energy and range are 4-751 X 106 e.v. 
and 3-28 cm., respectively. A. J. E. W .

N u m b er of a-rays em itted  by a th oriu m  active  
d eposit preparation, m easured  by its  penetrat­
in g  radiation . A. R icou x (J. Phys. Radium,
1937, [vii], 8, 388—390).—The Ra-equiv. of the prep, 
was measured by its y-ray activity, and the ionisation 
due to a-rays determined by the Curie abs. method. 
The ionisation current produced by the a-rays emitted 
by 1 mg. of Ra-equiv. is 2156 e .s.u .; this gives 1 
me. of Th active deposit =  0-91 mg. of Ra-cquiv.

A. J. E. W.
M easurem ents of the range of the a-particles  

of U -I and U -II w ith  the “ sphere m eth o d .”
G. J. Sizoo and S. A. W ytzes (Physica, 1937,4 , 791— 
809).—The relation between the range of a-particles 
measured by the “ sphere method ” and the extra­
polated ionisation range is discussed. The measured 
ranges for U-I and U -II are 27-47 and 33-0 mm. at 
15°/760 mm. The Geiger-Nuttall rule is only approx. 
obeyed. ‘ K. S.

y-R ays o f p o lo n iu m . H. C. W e b st e r  (Nature, 
1937, 1 4 0 , 852).—These rays may be due to the pro­
duction of electron-pairs by internal absorption of 
a-rays (cf. A., 1937, I, 488). L. S. T.

A b s o r p t io n , s c a t t e r in g ,  a n d  s e c o n d a r y  r a d ia ­
t io n  o f h a r d  y -r a y s .  W. Ge n t n e r  (Physikal. Z., 
1937, 3 8 , 836—853),—A comprehensive review
dealing with the theory of the Compton and photo­
effects (as far as they concern hard y-rays), the form­
ation of pairs, and annihilation radiation. Experi­
mental results of work on pair formation, the de­
pendence of the absorption of y-rays on the at. no., 
the absorption coeffs. in Pb, and the scattering and 
secondary radiation from hard y-rays are summarised.

A. J. M.
y-Ray spectrum  of 10B . P. G. K r u g e r  and G. K . 

Gr e e n  (Physical Rev., 1937, [ii], 52, 773—776; cf. 
Bonner, A., 1936, 1174).—An investigation of the 
y-rays from 10B, produced by bombarding Be with 
1 m.e.v. deuterons, by an examination of the 
momentum distribution of Compton electrons ejected

from a thin mica foil in an expansion chamber shows 
a spectrum of six y-rays of energies 0-51, 1-07, 1-44,
1-96, 2-81, and 3-21 m.e.v. resulting from all possible 
transitions between three excited levels and the ground 
state of 10B. The energy levels agree with those 
obtained from a study of the neutron spectrum 
emitted by the same reaction. N. M. B.

Interaction  of neutrons w ith  n orm al and para- 
h ydrogen . J. R. D u n n in g ,  J. H . M a n le y ,  H . J. 
H o g e , and F. G. B r ic k w e d d e  (Physical Rev., 1937, 
[ii]. 5 2 , 1076— 1077).— Scattering experiments with 
a beam of slow neutrons indicate that the cross- 
section for para-H2 is ~ 1 4  X 10~24, and for normal 
H 2 ~ 7 5  X 10-24 sq. cm. Results show that spin- 
dependent forces exist, and that the singlet state of the 
deuteron is virtual. The ortho cross-section is 2-5—  
3 times the para  cross-section (cf. Halpern, A., 1937, 
I, 489; Schwinger, ibid., 543). Measurements of the 
neutron-proton cross-section, using H 20 ,  give an 
average of 42-2 X 10~24 for 300° K. neutrons, and 
56-0 x  IO-24 sq. cm. for ~100° K. neutrons, a ratio 
of 1-325. Measurements of O and N  cross-sections, 
using liquid 0 2 and N 2, give average vals. of 4-05 and
12-7 X IO-24 sq. cm., respectively, for 300° K. neutrons.

N. M. B.
Capture of s lo w  neu tron s in  lig h t e lem en ts .

0 . R. F r is c h ,  H . v o n  H a lb a n , jun., and J. K o c h  
(Nature, 1937, 1 4 0 , 895).—Vals. for the capture 
cross-sections of H 2 and N 2 and upper limits in the 
cases of D 2,C, and 0 2 for neutrons of velocity 2-2 X 105 
cm. per sec. have been obtained from measurements 
of the density distribution of neutrons around a Ra +  
Be source in different liquids or solutions containing
H . The cross-sections of D and Be for photo­
dissociation by the y-rays of Ra have been determined.

L. S. T.
S ca tter in g  and absorption  cross-section  of 

neutrons in  cobalt. N. E. B r a d b u r y , F. B lo ch ,
H. T a t e l ,  and P. A. R oss (Physical Rev., 1937, 
[ii], 5 2 , 1023:—1026).—The low-voltage neutron 
source described employs the deuteron-deuteron 
reaction with a continuously renewable target of 
ND4C1 formed by sublimation on a metal target 
cooled with solid C02. The sum of the absorption 
and scattering cross-sections for Co is 26-1 ¿ 2 -6  X
10-24, and the scattering cross-section alone is 5-6±
1-8 X IO-24 for C neutrons and 3 -7 ± l-8  X IO-24 sq. 
cm. for D neutrons. The anomalously large scattering 
cross-sections o f Fe and Ni (cf. Mitchell, A., 1936, 
1044) are independent of their ferromagnetism.

N. M. B.
N eutron-proton  sca tter in g  and the d isin tegra ­

tion  of deuterium  b y  deuterons. T. W. B o n n e r  
(Physical Rev., 1937, [ii], 5 2 , 685— 687).—The angular 
distribution of the scattering by protons of neutrons 
from the nuclear reaction JH +  ?H -> ¡¡He -f- \n -j- 
Qlt giving 2-6 m.e.v. neutrons at right angles to the 
bombarding deuterons, was observed by the method 
of recoil protons in a cloud chamber. The val. of 
Qi was 3-36 ±  0-20 m.e.v. The recoil proton dis­
tribution, showing a max. at 45°, agrees with theory.

N. M. B.
Scatter in g  of protons by n eu tron s. P. G.

K r u g e r , W. E. S h o u pp , and F. W. Sta llm a nn
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(Physical Rev., 1937, [ii], 52,678—684).—The neutrons 
used were produced by bombarding frozen D20  with 
1 m.e.v. deuterons and photographs of recoil proton 
tracks in a liquid-filled cloud chamber were measured. 
Corr. curves indicate that the scattering is approx. 
spherically symmetrical about the centre of gravity, 
in agreement with theory. N. M. B.

N eu tron s from  th e deuteron-deuteron  reaction.
R. L a d e n b u r g  and M. H. K a n n e r  (Physical Rev., 
1937, [ii], 52, 911—918; cf. A., 1937, I, 108).—The 
abs. no. of neutrons produced was determined for a 
target of heavy ice by measuring the scattering cross- 
section of liquid N 2 and 0 2 for these neutrons, and by 
counting in an ionisation chamber the recoils in N 2 
and in 0 2 gas due to the scattering of the neutrons. 
The abs. yield of neutrons is 3-0 X 105±20%  per 
sec. per ¡xa. of deuterons at 100 kv., and of protons, 
(2-1 ±0-2) x 10s. The effective cross-section for 
the neutron-producing reaction is approx. 2 x 10~28 
at 100 kv., increasing to 4 x 10~20 at 300 kv., and 
to 1-3 X 10“25 at 700 kv. (cf. Amaldi, A., 1937, I, 
438). The scattering cross-section of 0 2 for the 2-4 
m.e.v. neutrons is 0-75 X 10~24 sq. cm., or 0-6 that of 
N2; of H 2 it is 2-1 x 10’24 sq. cm. N. M. B.

N eutron  generator u tilis in g  the deuteron- 
deuteron reaction . W. H . Zin n  and S. Seely  
(Physical Rev., 1937, [ii], 52, 919—923).—A simple 
accelerating tube is described, and the neutron 
intensity from a heavy ice target is compared with that 
from a strong R n-Be source. N. M. B.

A tom ic  nuclei w ith  resp ect to radioactivity. 
J . Groger  (Tech. Obzor, 1934, 4 2 , 387—390).— 
Theoretical. ■ Ch . A b s . (e)

Search  for protons from  lith iu m  bom barded  
by rad ium -C ' a-particles. W. G. S h e p h e r d , 
R. O. H a x b y , and E. L. H ill  (Physical Rev., 1937, 
[ii], 5 2 , 674—678).—Investigations under improved 
conditions for proton emission in the angular range 
50— 120° by comparison of the yields from Li or 
LiOH and dicyanodiamide indicate that the protons 
detected from Li targets arose from N 2 contamination. 
Upper cross-section limits of °Li and7Li are computed. 
The relation of §Li +  .IHe [^B] -> JBe +  JH +  
and the reverse reaction JBe -j- }H -> PJB] -> “Li -j- 
sHe — Q1 is discussed. N. M. B.

R adioactiv ity  produced by bom bardm ent of 
lith iu m  w ith  deuterons. J. C. B ow er  and
D. P . R. P et r ie  (Proc. Camb. Phil. Soc., 1937, 33, 
534—539).—The proposed reactions are ¡Li +  JH -> 
“Li - f  JH, |Li JBe +  e~, «Be -> *He +  ¿He. The 
half-life of the excited ®Be nucleus is about 10J1 sec. 
and the time taken to reach the end of its recoil track 
is about 10-13 sec. Thus the particles leave the nucleus 
before it has lost its recoil energy. During the dis­
integration the particles often leave the nucleus in 
opposite directions with equal energies. J. A. D.

N u clear p h ysics. C. N uclear d yn am ics. E x­
p erim en tal. M. S. L iv in g st o n  and H. A. B e t h e  
(Rev. Mod. Physics, 1937, 9 , 246—390).—A com­
prehensive review dealing with the sources of nuclear 
projectiles, the properties of nuclear radiations, and 
the instruments available for the detection and 
observation of nuclear reactions. The theoretical

data required for working out results of experiments 
on nuclear reactions (range-energy relationship, 
momentum and recoil energy, extrapolated and mean 
range) are considered. A full summary of results of 
disintegration experiments up to July, 1937, is given. 
The results of the calculation of nuclear masses from 
mass-spectrograph and disintegration data are also 
given. A. J. M.

Ion isation  pow er of fast lith iu m  partic les.
F. K ir c h n e r , H. N e u e r t , and O. La a ff  (Ann. 
Physik, 1937, [v], 30, 527—533).—The ionisation 
curve of fast 7Li particles produced by the process 
9Be (D ; a) 7Li has been obtained, by means of an 
ionisation chamber, for 8 mm. of the range. The 
total range is found to be 12 to 12-5 mm. Attempts 
to detect 8Be particles formed in the process n B 
(p ; a) 8Be were unsuccessful. This result is explained 
by the nature of the expected ionisation curve of 8Be.

O. D. S.
D isin tegration  of b ery lliu m  and the m a sses  

of the b ery lliu m  iso top es. J. II. W illia m s , 
R. 0 . H a x b y , and W . G . S h eph er d  (Phvsical Rev., 
1937, [ii], 5 2 , 1031— 1034; cf. A ., 1937,1,“593).—The 
disintegrations studied for bombarding energies up to 
250 kv. are : 9Be +  XH -> 8Be -f- 2H and 6Li +  4H e ; 
9Be +  2H  -> 7Li +  4H e +  Q2, or 8Be +  3H  +  Q3, 
or 10Be +  1H  +  <24. Efficiency curves are smooth 
and regular, and abs. yields from a thick target are 
given. From range measurements of the disintegra­
tion products the vals of Qz, Q3, and are 6-95, 
4-32, and 4-44 m.e.v., respectively, and the masses of 
8Be, »Be, and 10Be, 8-0081, 9-0150, and 10-0168.

N. M. B.
B ery lliu m  of m a ss  8. F. K ir c h n e r , O. L a a ff , 

and H. N eu e r t  (Naturwiss., 1937, 2 5 , 794).—The 
stability of the unexcited 8Be nucleus has been 
investigated. It breaks down into two a-particles 
making a small angle with each other, the difference 
in energy between 8Be and the a-particles being small. 
The breakdown occurs after a very short time.

A. J. M.
M axim u m  energy of the protons from  the  

bom bardm ent of boron by a-particles. E. P ol­
lard  and G. B r u ba k e r  (Physical Rev., 1937, [ii], 
5 2 , 762).—A search for any long-range group of 
protons which would reconcile the experimental 
and calc, energy vals. (3-3 and 4-0 m.e.v., respectively) 
gave a small and inconclusive yield. The reaction is 
i°B  -f- «He -> 13C +  1H, so that the absence of a 
proton group of sufficient energy to balance the mass- 
energy equation indicates that an excited state of 13C 
having a relatively long lifetime can exist.

N. M. B.
L ongest [range] proton groups in  the tran s­

form ation  of boron w ith  a-rays. H. Ma ie r - 
L e ib n it z  and W. Ma u r e r  (Z. Physik, 1937, 107, 
509—512).—The proton spectrum of B  obtained by 
bombardment with a-rays from Po has been found to 
extend to 91 cm. The energy tones of the process 

(a ; p) *|C are in reasonable agreement with the 
masses of the nuclei concerned. H. C. G.

A  peculiarity  in  the transform ation  of 10B  into  
13C. W. B o the and H. Ma ie r -Le ib n it z  (Z. Physik, 
1937, 107, 513—522).—The energy balance of the
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reaction 10B ( a ; p) 13C is discussed on the basis of 
long-range proton measurements (ef. preceding 
abstract). Two energy tones exist; the first, 3-84;
0-1 e.M.v., gives rise to the ground state of 13C; 
the second, 3 0+0-1 e.M.v., results either in an 
excited or metastable state of 13C or in an isomeride. 
Attempts to prove the existence of the excited or 
metastablo states by detection of y-radiation or 
“ phosphorescence ” failed. H. C. G.

A rtificia l radioactiv ity  produced by a-p articles. 
L. N. R id e n o u r  and W. J. H e n d e r so n  (Physical 
Rev., 1937, [ii], 52, 889—900).—Half-lives and thick' 
target yields were measured, and full data are 
tabulated for the following radioactive isotopes pro­
duced by 9 m.e.v. a-particles accelerated in a cyclo­
tron : 13N, 17F, 28A1, TOP, «Cl, 38K, 53Fe (?), 5«Mn, 
61Cu, 62Cu, e3Zn, C0Ga, «8Ga, 78Br, 82Rb, and 84Rb-

N. M. B.
Efficiency of the production of artific ia l rad io­

active su b stan ces by s lo w  neutrons. C. J.
B a k k e r  (Physica, 1937, 4 , 863— 870).— The efficiency 
of slow neutrons, from a R a-B e source (2 X 10® 
neutrons per sec.), in producing radioactive Cl (35 
min.), Br (18 min.), Br (4 hr.), Br (36 hr.), I  (25min.), 
and Mn (2-5 hr.), using aq. salt solutions, was deter­
mined. From the activities 1, 16, 7, 0-6, 3, and 6%, 
respectively, of the neutrons were found to be 
effective. Min. vals. for the capture cross-sections 
were calc. K. S.

Induced rad ioactiv ity  of scand ium . H. W a l k e  
(Physical Rev., 1937, [ii], 52, 669—673).—Sc20 3 
bombarded with deuterons and slow neutrons gives 
48Sc (half-life 8 5 ± 2  days) which emits low-energy 
electrons and soft y-radiation. The energy distrib­
ution of the electrons, investigated by means of a 
large H2-filled expansion chamber, shows an upper 
limit of the spectrum at 0-895 m.e.v. in fair agree­
ment with range measurements with A1 absorbers. 
Bombardment of Sc20 3 with a-particles gives rise to 
48V (half-life 16-2^0-3 days) which emits positrons 
and y-rays. Bombardment with fast neutrons from 
the uBo +  2H reaction gives 42K  only, but with 
neutrons from the Li -f- 2H reaction gives 42K  and 
both 43Sc and 44Sc (cf. Pool, A., 1937, I, 489), half- 
lives 43Sc 4 -0± 0-l hr., and ^Sc 5 2 ^ 2  h r .; both 
isotopes emit positrons. N. M. B.

Induced rad ioactiv ity  of titan iu m  and vanad­
iu m . H. W a l k e  (Physical Rev., 1937, [ii], 52, 
777—787).—The radioactivities induced in Ti and V 
by irradiation with deuterons, slow and fast neutrons, 
and in Ti with 11 m.e.v. a-particles were investigated. 
Bombardment of Ti with deuterons induces emission 
of positrons and hard y-rays. An analysis of the decay 
curve shows six isotopes; three chemically inseparable 
from V are probably 48V (16-0±0-2 days), 49V (33+1  
min.), and 50V (3-7¿0-2 hr.). The others appear to be 
51Ti (2-8 min.), 44Sc (50 hr.) formed in the reaction 
46Ti +  2H ->  4lSc +  4He, and 48Sc (85± 5  days). 
The energy distribution of the positrons emitted by 
48V was studied by means of a large H2-filled cloud- 
chamber. The max. energy of the positrons from 49V 
is 1 -9 m.e.v. 49V and MV were formed by bombarding 
Ti with 11 m.e.v. a-particles, and two new unidentified 
periods of 6 8 ± 4  hr. and > 180  days were detected.

Ti bombarded with fast neutrons probably gives 
4SCa, 48Sc, and 46S c ; 48Sc (41 ± 3  hr.) is also produced 
by the transmutation 61V - f  an 48Se +  4H e ; there 
is also evidence of the reaction 51V +  1n -> 50 V +  2 hi. 
S2V  (3-9±0-l min.) has been produced in several 
reactions. N.-Mi B.

N eutron-induced  rad ioactiv ity  of lon g  life  in  
cobalt. J. R. R is s e r  (Physical R ev ., 1937, [ii], 
52, 768—772; cf. Sampson, A., 1936, 1172).—The 
activity arising when Co is bombarded by neutrons 
is of approx. half-life 2 -0 i0 -5  years and is probably 
68Co. Radiations emitted on disintegration show a 
y-ray with mass absorption coeff. in Pb of about
0-047 cm.2 per g., and a spectrum of soft ¡3-rays of 
estimated limiting range 30 mg. per cm.2 of Al, re­
presenting an energy of 160 kv. A group of more 
penetrating particles, representing probably a relatively 
infrequent disintegration process, is indicated.

N. M. B.
R adioactive iso to p es of brom ine : iso m eric  

form s of 80B r. A. H. S n e l l  (Physical Rev., 1937, 
[ii], 52, 1007— 1022; cf. Blewett, A., 1936, 1043).—  
A study of nuclear reactions induced by bombarding 
As, Se, Br, Kr, and Rb with neutrons, deuterons, and 
electrically accelerated a-particles indicates that the 
active 80Br exists in two isomeric forms of periods 
18 min. and 4-5 hr. Two successive ¡3-transitions 
occur in the active 83Se and ^Br, and the reaction 
^-Se -> 82Br is a new type of transmutation in which 
the emission of two neutrons apparently follows 
deuteron capture. Results and identifications are : 
78As (65^ 3  min.), ^ S e  (17J;5 min.), 79or81Se (57±  
1 min.), 78Br (G-4+0-1 min.; positron emitter), 
«»Br (18-5±0-5 min., and 4-54±0-10 hr.), 82Br 
(33-9±0-3 hr.), ^Br (2-54±0-10 hr.), Kr 7 4 ± 2  
min., 4 - 5 i0 - l  hr., and 1 8 ± 2  hr.), 86and88j{,b
(18^ 2 min., 1 8± 1  days). All these activities 
except 78Br and possibly the very weak 18 hr. Kr 
emit negative electrons. Max. energies of the ¡3-rays 
of the Br isotopes were found by absorption measure­
ments. 78Br, 80Br (IS min.), and 82Br emit y-rays.

N. M. B.
Induced rad ioactiv ity  in  stron tiu m  and  

y ttr iu m . D. W. Ste w a r t , J. L . L a w so n , and 
J. M. Co rk  (Physical Rev., 1937, [ii], 52, 901—906; 
cf. Pool, A., 1937,1, 490).—Sr and Y  were bombarded 
with 6-3 m.e.v. deuterons, with 14— 20 m.e.v. neutrons, 
and with slow neutrons. Sr activity arises from 
deuteron or neutron action on Sr, and possibly, with 
very weak intensity, by fast neutron action on Y  
with emission of a proton. Periods and max. energies 
in Sr, attributed to isomeric forms of 89Sr, are : 
3 -0± 0-l hr., 0-61 m.e.v., and 55db5 days, 1-9 m.e.v., 
both negative activities. Activity in Y is obtained 
when Sr is bombarded with deuterons and when Y  
is bombarded with deuterons or neutrons. Periods, 
probably due to 88Y and 90Y, respectively, and max. 
energies, a r e : 120± 4  min., 1-2 m.e.v. (positive
activity), and 60-5±2-0 hr., 2-6 m.e.v. (negative 
activity). The possible formation of 90Y from Sr +  2H  
may involve the hitherto unobserved complete capture 
of a deuteron. N. M. B.

R adioactive iso to p es of p a llad iu m  and silver  
from  p allad iu m . J. D. K r a u s  and J. M. Cork
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(Physical Rev., 1937, [ii], 52, 763—768).—Bombard­
ment of Pd with 6-3 m.e.v. deuterons yields activities 
(both negative) of period 17 min. and 13 hr., due to 
neutron capture and probably attributable to 111Pd 
and 109Pd, respectively. Bombardment of Pd yields 
also activities of 26 min. (positive) and 180 hr. 
(negative), the former due to 106Ag isomeric with that 
of 180 hr. period due to fast neutron bombardment, 
and the latter due to m Ag which can be formed from 
110Pd directly by proton capture and indirectly by a 
chain reaction through m Pd. There is a strong y- 
radiation accompanying the (3-emission from 180 hr. 
106Ag and little or no y-radiation from 180 hr. ln Ag. 
The upper energy limits for the (3-spectrum of the 
26 min. 10®Ag, 13 hr. 109Pd, and 180 hr. m Ag activities 
are 2-24, 1-08, and 0-80 m.e.v., respectively.

N. M. B.
S p acin g  of th e  resonance leve ls  of silver , 

rh od iu m , and b rom in e n u cle i. C. Y. Chao  and 
T. H. W a n g  (Nature, 1937, 140, 768—769).—The 
average spacings of the resonance neutron levels of 
these elements have been calc, from new measure­
ments of the radioactivity induced in them by 
bombardment with neutrons (Be -f- Rn source) 
distributed more uniformly over the energy spectrum 
by a paraffin scatterer of only 2 mm. thickness.

L. S. T.
A ngular d istr ib u tion  of the secondary pairs  

em itted  by the action  of u ltra-radiation  and hard  
y-rays on lead . H . A dam (Physikal. Z., 1937, 
38, 824— 831; cf., A ., 1937, I, 106).— The angular 
distribution of the electron-positron pairs emitted 
from Pb by ultra-radiation and hard y-rays was 
investigated. For ultra-radiation, the upper limit 
of the angle of the secondary bundles is about 30°. 
For hard y-rays from Th-C" there was a max. in the 
angular distribution curve at 30°, in agreement with 
the theory of Bethe et al. (A., 1934, 1150).

A. J. M.
A ngular d istr ib u tion  of the secondary pairs  

em itted  b y  the action  of u ltra-radiation  and hard  
y-rays on lead . G. B u r k h a r d t  (Physikal. Z., 
1937, 38, S31—833).—A more accurate comparison of 
the results of Adam (preceding abstract) with the 
theory of Bethe et al. is given. A. J. M.

R adio-elem ents form ed in  uran ium  irradiated  
by neutrons. I. Cu r ie  and P. S a v itc h  (J. Phys. 
Radium, 1937, [vii], 8, 385—387; cf. A., 1937, I, 
338, 423).—The formation of elements of periods 
40 sec., 2, 16, 23, and 59 min., and 2-7 days, on 
bombardment of U by neutrons from a Rn-Be source, 
has beeii confirmed. An element of period 3-5 hr. 
is also produced, probably by the reaction “JfU -f- 
ln -> 2«oR +  aHe, R being an isotope of Th. Absorption 
measurements show that the [3-rays from the 2 min., 
16 min., and 3-5 hr. period elements have high 
energy, probably < 6  X 10® e.V. A. J. E. W .

A rtific ia l rad ioactiv ity  produced by cosm ic  
rays. J. Cla y  and M. A. v a n  T i j n  (Physica, 1937, 
4,909—912).—Evidence for the production of artificial 
radioactive material, with a decay time of 8-6 min., 
by cosmic radiation using an Fe-shielded ionisation 
chamber is given. K. S.

C loud-cham ber in v estig a tio n s of so m e cos-  
m ic-ray  in teraction s w ith  m atter . G. L. L o cher  
(J. Franklin Inst., 1937, 224, 555—582).—Cloud 
chambers controlled by coincidence counters were 
used in investigating tracks produced by cosmic 
rays, groups of two or three counters being used side 
by side in a horizontal line. Post-expansion electron 
tracks were observed in many cases. There is no 
evidence of ¡3 or y  radioactivity induced by the cosmic 
rays. Ion counts were made on some shower electrons. 
A few photographs showed nuclear tracks due to 
cosmic-ray interaction, but the «-emission is low. 
These nuclei are probably not all due to the same type 
of agent or process. A. J. M.

C osm ic-ray b u rst at a depth  equivalent to 
800 m . of w ater. Y. N is h in a  and  C. I s h ii (N ature, 
1937,140, 774).—A correction (cf. A., 1937,1, 6).

L. S. T.
C osm ic rays on the P acific  O cean. A. H.

Compton and R. N. T u r n e r  (Physical Rev., 1937, 
[ii], 52, 799—814).—A survey and discussion of 
records with reference to latitude, season, and temp.

N. M. B.
A bnorm al zen ithal d istrib u tion  of cosm ic  rays. 

M. G. E. Co sy n s (Nature, 1937, 140, 931).—This can 
be explained by taking into account the diffusion of 
cosmic rays in air. L. S. T.

E xisten ce  of a p artic le  of m a ss  in term ediate  
betw een  the proton and electron . J. C. S treet  
and E. C. S te v e n so n  (Physical Rev., 1937, [ii], 52, 
1003— 1004; cf. Neddermeyer, A., 1937, I, 390).— 
In an attempt to distinguish the singly occurring 
cosmic-ray particle from an electron or proton, its 
track density and magnetic deflexion were observed 
near the end of its range. Results indicate a particle 
of negative sign and rest mass 130+25%  >  the rest 
mass of the electron. N. M. B.

P a ssa g e  of very  energetic corp u scles through  
the a tom ic n u cleu s. W. H e ise n b e r g  (Naturwiss., 
1937, 25, 749—750).—Theoretical. The processes 
expected to occur when a neutron or proton of very 
high energy penetrates the nucleus are considered. 
The process is very similar to the passage of rapid 
electrons through ordinary matter. A. J. M.

P o ta ssiu m -a rg o n  transform ation . A. B ram - 
l e y  (Science, 1937, 86, 424— 425).—A discussion.

L. S. T.
Interaction  b etw een n u cle ian d  electrom agn etic  

radiation . A. J. F. S ieg er t  (Physical Rev., 1937,
[ii], 52, 787—789).—Mathematical. N. M. B.

F ield  theory  of n uclear in teraction . N. K em - 
m er  (Physical Rev., 1937, [ii], 52, 906— 910).— 
Mathematical. N. M. B.

V alid ity  of m eth od s used  in  nuclear ca lcu l­
ations . D. T. W a r r e n  and H . Ma r g e n a u  (Physical 
Rev., 1937, [ii], 52, 1027— 1031).—Mathematical. A 
consideration of the Schrodinger perturbation scheme 
and the linear variation method. N. M. B.

R elation  of proton-deuteron  to  n eu tron -  
deuteron scatter in g . H . P rim akoff (Physical 
Rev., 1937, [ii], 52, 1000— 1002; cf. Tuve, A ./1937, 
I, 5).—Mathematical. N. M. B.
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M etrical field  associated  w ith  heavy p artic les.
W. H. B arkas (Physical Rev., 1937, [ii], 52, 1074).—  
The identification of the neutrino model with certain 
solutions of the field equations of the general relativity 
theory is suggested. N. M. B.

N orm al sta tes of nuclear th ree- and four- 
body sy stem s. H. Ma r g e n a u  and D. T. W a r r e n  
(Physical Rev., 1937, [ii], 52, 790—798).—Mathe­
matical. A  variational method is used for calculating 
the binding energies of 3H and 4He. N . M. B.

T h om as-F erm i sta tis t ica l m eth od . E. F e e n - 
berg  (Physical Rev., 1937, [ii], 52, 758—760).— 
Mathematical. N. M. B.

N eutrino  theory of lig h t in  three d im en sion s.
A. Sokolow  (Nature, 1937, 140, 810—811).

L. S. T.
P h ysica l w orld -con stan ts. A. H aas (Natur- 

wiss., 1937, 25, 733—734).—Theoretical. A. J. M.
V alues of the fundam ental a tom ic constants. 

(a ) S. von  F r ie s e n . (b ) R. T. B irg e  (Physical 
Rev., 1937, [ii], 52, 886).— (a ) A criticism of Birge 
(cf. A ., 1937,1 ,491). (b) A  refutation. N . M. B.

1£*— band sy stem  of ion ised  zinc deuteride.
J. W. Ga b e l  and R. V. ZuMst e in  (Physical Rev., 
1937, [ii], 52, 726—727).—An analysis o f five bands of 
the XX 2300—2100 sj’stem is tabulated and discussed.

N. M. B.
U ltra-v io let ab sorp tion  sp ectru m  of ruthen­

iu m  tetrox id e . B. Q v i l l e r  (Tids. Kjemi, 1937, 
17, 127).—The absorption spectrum of R u04 vapour, 
and in aq. and CC14 solution has been measured. 
In the gas, maxima occur at 3100 a . and 3850 a . The 
spectrum is very similar to that of OsO,,.

M. H. M. A.
S pectroscopy of ion ic  cry sta ls  and its  applic­

ation  to  the a lk a li h a lid es. A. v o n  H ip p e l  (Z. 
Physik, 1937, 107, 559; cf. A., 1937, I, 8).—A reply 
to criticism. H . C. G.

E lectron  band sp ectra  of the lin ear triatom ic  
m olecu les H gC l2, H gB r2, and H g l2. M. W eh rli 
(Naturwiss., 1937, 25, 734—735).—The band spectra 
in the Schumann region of the Hg11 halides have been 
photographed and analysed. A. J, M.

A bsorption sp ectru m  of uranyl su lphate in  
aqueous so lu tion . P . P r in g sh e im  (Physica, 1937, 
4, 810).—A correction (cf. A., 1937,1, 574). K. S.

N ear u ltra-v io let absorption sp ectru m  of 
acetone vapour. W. A. N o y e s , jun. (Trans. 
Faraday Soc., 1937, 33,1495— 1498; cf. A., 1935,10). 
—Spectra have been measured at 20° and 200°. 
Each “ band ” consists of a series of subsidiary max. 
Complete classification is at present possible only by 
empirical methods. F. L. U.

F lam e sp ectra  of so m e aliphatic h a lid es. I.
(1) M ethyl iod ide. W. M. V a id y a  (Proc. Indian 
Acad. Sci., 1937, 6, A, 122— 128).—The flame of Mel 
shows, in addition to bands due to CH, C2, and OH, 
about 35 bands in the range 5900—4260 a ., degraded 
towards the red, and belonging to two systems with 
one common level. Comparison with the flame 
spectrum of I indicates that the bands are due to IO.

A. J. M.

U ltra-v io let absorption  sp ectra  of the iso -  
m erid es of A^-butene and A^-pentene. E. P.
Carr  and H. Stu ck len  (J. Amer. Chem. Soc., 1937, 
59, 2138—2141).—The spectra of cis- and trans-Â - 
butene, cydohexene, and different samples of A0- 
pentene have been examined in the vapour phase in 
the Schumann region. The cis-configuration for the 
A^-butene of higher b.p. is confirmed by the similarity 
of its spectrum to that of cycZohexene. The cis- 
configuration is assigned to the A^-pentene of higher 
b.p. The comparative yields of the isomerides of 
As-pentene prepared by different methods have been 
estimated from their absorption spectra.

E. S. H.
S u b stitu tion  and absorption  band d isp lace­

m en t. X . P yrene derivatives. G. F orster  and 
J. W a g n e r  (Z. physikal. Chem., 1937, B , 37, 
353—364; cf. A., 1937, I, 280).—The ultra-violet 
absorption spectra of solutions of pyrene and mono­
substituted derivatives with the substituents Me, 
Cl, OH, CN, C 02H, and NH 2 have been determined. 
The rule previously formulated for the effect of sub­
stituents in band displacement (A., 1933, 445) has 
only limited validity. R. C.

A bsorption  bands of oxycytochrom e-C .—See 
A., 1937, III, 457.

S tru ctu re of bodies coloured in  the v is ib le  from  
th eir  absorption  spectra . (Mmk.) R am art-L ucas 
(Compt. rend., 1937, 205, 864—866).—The relation 
between structure and absorption spectra for org. 
chromogens is discussed. The absorption spectra 
of solutions of fluorescein show that two forms are 
present, a quinonoid (coloured and fluorescent) and a 
lactonoid (colourless and not fluorescent), of which the 
first is present in notable quantity in EtOH, but in 
scarcely detectable amount in E t20 . R . S. B.

O rganic p h otoch em istry . VII. S pectro- 
ch em ica l and photochem ical stu d y  on cyanine  
d yes. S. Y o sh ijiu r a  and S. S a k u r a i  (Bull. Inst. 
Phys. Chem. Res. Japan, 1937, 16, 1270—1311).—  
The symmetrical and asymmetrical carbocyanines, 
di- and tri-earbocyanines have been studied.

E. S. II.
L ig h t absorption  and con stitu tion  of som e  

ch lorophyll d erivatives. A. S t e r n  and F . P r u c k - 
n e r  (Z. physikal. Chem., 1937, 180, 321—358; cf. 
A., 1937, I, 165, 442).—The effects of various sub­
stituents on the absorption spectra of the chlorin, 
purpurin, and porphyrin systems have .been examined 
in dioxan solution, and are discussed with reference 
to regularities previously observed between light 
absorption and constitution of chlorophyll derivatives. 
The ketonic formulation of purpurin is the most- 
probable. Possible structures for chlorin lactone 
Mcj ester are discussed. The two isomeric rhodo- 
porphyrin-y-carboxylic acids have distinct absorption 
spectra. J. W . S.

Group reson ators. X X III. Influence of p h ys­
ica l factors on the absorption  sp ectra  of group  
reson ators. XXIV. Spectra  of b ix in  deriv­
a tives. D. R a d u l e sc u  and F. B arbulesctj (Bull. 
Soc. Chim. Romania, 1936, 18, 151— 160, 161— 165; 
cf: A., 1936, 920).—X X III. Observations on solutions
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of anthracene and pyrene in EtOH, 50% EtO H - 
glycerol, and paraffin show that the absorption 
spectra are not affected by the viscosity of the solvent; 
changes observed in other cases are probably due to 
solvation effects. Addition of MgCl2 to the EtOH  
solutions did not affect the spectrum.

XXIV. Extinction coeffi curves in the X range 
2000—5500 a . are given for bixin, its K salt, and its 
Me ether, and for norbixin; the differences observed 
are analogous to those occurring in phenols, Na 
plienoxides, and phenolic ethers. The displacement of 
the absorption spectrum of crocetin, which otherwise 
resembles that of anthracene, is due to the polar 
C 02H groups. A. J. E. W.

R otation -v ib ration  sp ectra  of m olecu les con­
ta in in g  the hydrogen  iso top e of m a ss  2 in  the  
photographic in fra-red . III. The 1 1 6 1  (x. band
of H DO. L. H erzberg  (Z. Physik, 1937, 1 0 7 , 
549—558; cf. A., 1934, 1055).—From an analysis of 
the fine structure of the 1-161 fx. band of HDO, the 
moments of inertia are obtained for HDO and D20  
and compared with Mecke’s vals. for H 20 . The 
internuclear distance (O—D) and the 0  valency 
angle differ but little from the corresponding distance 
(O—H) and angle in H ,0 . L. G. G.

A bsorption  sp ectra  in  the near infra-red of 
sy s te m s  com posed  of hydrogen  ch loride gas  
and an organic oxygenated  so lvent. R. F r e y -  
m a n n  and J. Guimox (Compt. rend., 1937, 2 0 5 ,  
859—861).—The infra-red spectra between 0-8 and
1-2 (a. of HC1 gas dissolved in MeOH, EtOH, COEt2, 
E t20 , dioxan, and C„HG have been studied at —73° 
to room temp. The CH bands are displaced towards 
higher frequencies by the HC1, excepting with C8H 6. 
The band near 0-94 |x. in E t20  and dioxan due to 
C-O-C is strongly suppressed by HC1. In the alcohols 
the (OH)s band near 1-04 \ i .  and the (OH)„ band 
near 0-96 ¡x. disappear in presence of HC1. All 
changes are observed up to room temp. It is inferred 
that the absence of (OH)9 and (OH),, bands is incom­
patible with the formulae usually assigned to oxonium 
compounds. R. S. B.

Infra-red spectrographic study of in term ole-  
cu lar lin k a g es. J. E r r er a  (Physica, 1937, 4, 
1097— 1104).—A general account is given of the 
spectroscopic evidence for interaction between the 
OH groups of mols. of the same kind (cf. A., 1936, 
776, 1179; 1937, I, 9, 112, 167), and between the OH 
of H20  and the O in dioxan, COMe2, C0Et2, and E t20 ,  
and the N  in C5H 5N. " ~ F. L. U"

Infra-red absorption  of HC1 in  oxygenated  
so lv en ts . W. Go r d y  and P. C. Ma r t in  (Phvsical 
Rev., 1937, [ii], 52, 1075; cf. West, A., 1937 ,1,“112). 
—In  view of the absence of HC1 lines in the Raman 
spectra of HC1 in non-ionising solvents, transmission 
curves were obtained for conc. solutions of HC1 in 
dioxan, E t20 , and EtOAc for the region 2-6—5-8 |x. 
For each solution, around 4 ¡x., there is a broad 
intense unsymmetrical band, very diffuse on the long-X 
side, and a less intense band at 3 [i., the former being  
probably the HC1 fundamental. N. M. B.

Infra-red absorption  of carbon d isulphide.
C. R. Bailey (Nature, 1937,140, 851).—The band at

11-4 ¡i. is a triplet with max. at 884, 878, and 870 
cm.-1 In spite of the non-polar nature of CS2, shifts 
of —30 cm.-1 occur in many bands on passing from 
the gaseous to the liquid state. The 4-61 |x. band has 
peaks at 2190-2, 2177-1, and 2165-4 cm.-1 L. S. T.

R otation-v ibration  bands of m eth y l fluoride  
in  the photographic in fra-red  a t  1 1 ,2 5 0  A. S. M.
N a u d e  and H. V er leg er  (Physikal. Z., 1937, 38, 
919—920).—The rotation-vibration band of MeF at 
11,250 a . is composed of a simple series of lines. Every 
third line is stronger than its neighbours, an effect 
due to the three H  atoms with spin 1 ¡2. A. J. M.

Fundam ental frequencies of dicyanogen m o le ­
cu le. S. C. Woo (Z. physikal. Chem., 1937, B , 37, 
399— 402).-—The fundamental frequencies previously 
suggested (A., 1932, 558) lead to acceptable vais, for 
the force consts., whereas Eucken and Bertram’s val. 
v(a) =  740 cm.-1 (A., 1936, 557) does not. R. C.

C om parison of absorption  sp ectra  in  the in fra­
red  of vaporous and liq u id  am in es. (Mm e .) 
M. F r e y m a n n  (Compt. rend., 1937, 2 0 5 , 852— 854; 
cf. A., 1937, I, 282).—For the third harmonic of the 
NH band near 1 -04 ¡x. the frequencies are : NH,Pr^ 
10,455, 10,168, and 10,064 (I), 10,466, 10,394, 10,Ï30, 
and 10,000 (v); CSH U-NH, 10,452, 10,168, and 
10,064 {I), 10,401, 10,349, 10,130, and 10,000 (v); 
N 2H4 10,654, 10,557, 10,317, and 10,189 (I), 10,583, 
10,547,10,401,10,362,10,176, and 10,020 (v) ; NH2Ph 
10,289, and 9999 (I), 10,156, 10,054, 9851, and 9727 
(?) (i>); NHPhMe 10,427, 10,212 (I), 10,085 (v); 
piperidine 10,801, 10,692, 10,542, and 10,478 (I), 
10,732,10,635, 10,500, and 10,375 (v); pyrrole 10,413 
and 10,116 (I), 9961, 9890, and 9818 (v). The NH  
bands of primary aliphatic amines have three com­
ponents. The four components of piperidine and the 
two of pyrrole are considered to indicate the existence 
of several mol. forms in equilibrium, and persist on 
passage from liquid to vapour. R. S. B.

V ariation of the com bination  sp ectru m  of 
w ater w ith  d en sity  and p ressu re . S. A. U cho - 
l in  (Compt. rend. Acad. Sci. U.R.S.S., 1937, 1 6 , 
395—398).—-With rising temp, the 3200 cm.-1 max. 
in the combination spectrum of H20  decreases in 
intensity, disappearing almost completely at >200°, 
whereas the band with max. at 3530 cm.-1 increases 
in intensity. At d 0-0964 and 135 atm. a line is 
observed at 3646 cm.-1, characteristic of the isolated 
mois., which increases in intensity with decreasing 
pressure, whereas the intensity of the band diminishes, 
and finally disappears. The results are interpreted 
on the basis of interaction between the mois.

J. W. S.
Frequency of oscilla tion  on the hydroxyl group  

in  m eth y l a lcohol and its  variation  w ith  density .
G. S. L a n d sb e r g  and S. A. U cholin  (Compt. rend. 
Acad. Sci. U.R.S.S., 1937, 16 , 391—393).—The 
combination spectra of liquid and gaseous MeOH 
have been studied at various temp, and pressures 
yielding d 0-78—0-015. As d decreases, the OH band 
max. is displaced from 3402 cm.-1 at d 0-78 to 3535 
cm.-1 at d 0-57, without change in the band width. 
This band almost disappears as the crit. state is 
approached. At 190° and d 0-577 a narrow line
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appears, characteristic of isolated mois., the intensity 
of which increases with decreasing d. J. W. S.

H om opolar lin k in g s in  som e p aram agnetic  
ch lorides. D. C. Ch a k r a b a r tti (Sci. and Cult., 
1935, 1, 158; Chem. Zentr., 1936, i, 3977).—Raman 
lines which would be expected for undissociated mois, 
of MnCl2, CeCl3, NiCl2, and CoCl2 in conc. HC1 and 
EtOH solution were not observed. They may be 
masked by strong absorption. H. J. E.

R am an effect. LXXIV. C yanam ide and de­
rivatives. L. K ah o vec  and K . W. F. K o h l r a u sc h  
(Z. physikal. Chem., 1937, B , 37, 421—436).—The 
Raman spectra of CN'NH,, CN’NHNa, and CN-NR2 
(R =  Me, Et, and Pr), but not those of CN-NH2,2HC1 
and dipropylcarbodi-imide, exhibit a C:N frequency. 
The spectra show that in solid, molten, or dissolved 
CN-NH2 there are present at least two mol. forms in 
equilibrium. One form is certainly NH2*C:N and the 
other is probably NHiC'NH ; a third form may also 
be present. Force consts. of the C;N linking have been 
calc. The utility of the concept of “ characteristic 
group vibration frequency ” is discussed. R. C.

R am an effect. LXXV. Im id o-eth ers. K. W. F. 
K ohlrausch  and R. S e r a  (Z. physikal. Chem., 
1937, B , 38, 72—80).—The Raman spectra of 
NH!C(0Et)2, NHAcEt, and various imido-ethers (I) 
have been determined. The results show that (I) 
have the structure NHICR-OR'. In the transition 
from CvNH-C to CINH the NH-frequency does not 
change, which agrees with Forster’s theory (A., 1937, 
I, 398). R. C.

R am an sp ectra  of d ex tro -, lœ vo-, and racem ic  
form s of b o m eo l and cam phor. B. V. T hosar  
and B. K. S in g h  (Proc. Indian Acad. Sci., 1937, 6, 
A, 105— 111).—The Raman spectra of the above 
compounds in the eryst. state have been examined. 
The spectra of d- and Z-forms of borneol and camphor 
are identical in position, intensity, and structure. 
The di-forms give the same Raman lines as the d- 
and Z-forms of the two substances. The lines are thus 
unaffected by the intermol. forces binding d- and Z- 
mols., which forces must, therefore, be small. The 
Raman frequencies are considered in connexion with 
the constitution of the compounds. A. J. M.

Q uenching of fluorescence of m ercu ry  h a lid es  
by different g a se s . S. T ibilo v  (J. Phys. Chem. 
Russ., 1937, 9, 71—87).—Excited HgX mois. 
(X =  I, Br, Cl) have been produced by optical dis­
sociation of HgX2 mois. : MgX +  /iv -> (HgX)* +  
X , and the effect of NH3, 0 2, C02, N2, CO, A, and H 2 
on the intensity of fluorescence was investigated. 
The quenching efficiency decreases from NH3 to H2 ; 
H gl fluorescence is more easily quenched than that 
of HgBr and especially that of HgCl. Strongly 
vibrating mois, show an easier exchange of energy by 
collisions than the non-vibrating ones. E. R.

M odification of the phosphorescence of a zinc  
sulphide sem i-conductor under the influence of 
an electric current, G. D é c h ê n e  (Compt. rend., 
1937, 205, 850—852).—The extinction of the phos­
phorescence of a ZnS screen by an electric current 
(cf. A., 1935, 1055) is sometimes preceded by a brief 
over-excita.tion of the phosphorescence. The influence

of the current has been studied on the phosphorescence 
appearing on heating some time after the extinction.

R. S. B.
D ielectric  con stan t of a  space contain ing e lec­

tron s. S. P. P r a sa d  and M. N. V erm a  (Z. Physik, 
1937,107,441—448; cf. A., 1936,666).—The influence 
of “ life-period ” of the electron and the magnitude 
of the high-frequency potential on e for electron- 
containing spaces is discussed. In contradiction of 
the simple Larmor formula, it is shown that e is not 
< 1 . The variation in e with applied high-frequency 
potential is a parabolic function. L. G. G.

E lectric  sp ectru m  of liq u id  w ater  for XX 5—  
20 cm . H. W . K n e r r  (Physical Rev., 1937, [ii], 
52, 1054— 1067).—Using a magnetron generator to 
produce continuous electromagnetic radiation, n  and 
the absorption index of H 20  were determined for 19 
wave-lengths in the range 5—20 cm. by the con­
ventional free wave method and by a more convenient 
wire wave method, the two showing close agreement. 
The absorption index increased steadily from 0-048 
at 20-44 cm. to 0-153 at 4-80 cm. The average val. of 
n was 8-80 ±0-6% . There was no certain evidence 
of dispersion, but a slight variation is to be expected.

N. M. B.
A bsorption  bands in  polar su b stan ces at very  

h igh  rad io-frequencies. I l l . n -P ropyl and octyl 
alcohol. L. Cavallaro  (Atti R. Accad. Lincei, 
1937, [vi], 25, 626—631; cf. A., 1937, I, 601).—  
Measurements for Pra0 H  and C8H 17*OH are recorded. 
With increasing no. of C atoms, the max. absorption 
is displaced towards longer XX, in agreement with 
Debye’s theory. 0 . J. W.

A nalogyb etw een  the stru ctu res of polar liq u id s  
and electro lytic  so lu tion s. F. H . M üller  (Z. 
Elektrochem, 1937, 43, 863—869).—Just as an ion in 
solution is surrounded by a preponderance of ions 
of opposite sign, so in a polar liquid each dipole is 
surrounded by preferentially oriented dipoles. These 
atmospheres have analogous influences on certain 
physical properties. Among properties considered are: 
osmotic behaviour (with analogies between effects 
formerly attributed to incomplete dissociation in 
electrolytes and to association in polar liquids), 
behaviour in the electric field (A on the one hand and e 
on the other), v), and effects due to relaxation time 
(change of A and e, respectively, at high frequencies).

F. J. G.
D ielectr ic  p rop erties of acetylen ic com pounds. 

IX . A cetylen ic a ldehydes and k eton es. H. L.
Go ebel  and H. H. W en zk e  (J. Amer. Chem. Soc., 
1937, 59, 2301—2302; cf. A., 1937, I, 498).—The 
electric moments of PhCHO, butyl-, amyl-, and 
phenyl-propiolaldehyde, COPhMe, butyl-, amyl-, and 
phenyl-acetylacetylene are, respectively, 2-77, 3-17, 
3-18, 3-36, 2-77, 3-20, 3-20, 3-23 ( X 10«). The higher 
moments of the acetylenic aldehydes and ketones in 
comparison with those of the alkyl and Ph deriv­
atives are explained by the contribution of highly 
polar structures in resonance with the classical form,

E. S. H.
E ffect of p ressu re on refractive in d ex  of C 0 2. 

T he L orentz-L orenz form ula. A. Mic h el s  and 
J. H am ers (Physica, 1937, 4, 995— 1006).—The n
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of C02 has been measured at pressures up to 2400 
atm. at 25°, 32°, 50°, and 100°, for six different XX. 
The apparatus is described. The Lorentz-Lorenz 
function decreases, to a max. of 2-3%, with increase of 
pressure. I t  is suggested that the decrease is partly 
due to deformation of the electronic orbits of the mols.

E. L. U.
R efractive in d ex  of the a lk a li h a lid es. L. W.

P a r k in  (Phil. Mag., 1937, [vii], 24, 890— 904).— »  of
0-002— 0-0002n -CsC1, -LiF, -NaF, -KF, -Nal, -KI, 
and -Csl solutions has been measured, using a Hilger 
Rayleigh refractometer. The refractivity function
* -  (1000/(v)[(«* -  + 2 )  -  ( V  -  1 )/K 2 +  !)]
increases linearly with dilution as far as O-OOOSn , 
and then remains const. The difference between these 
const, vals. for two salts containing a common ion 
is const., indicating that ionic deformation is absent.

F. J. L.
R elationsh ip  betw een  deviations from  the  

ad d itiv ity  of the refraction  of halogenated  
m eth an e derivatives and som e of th eir  p h ysica l 
and ch em ica l p rop erties. J. M. Stevels (Chem. 
Weekblad, 1937,34, 678—681).—wf? and dj? have been 
measured for CH2C12, CHC12F, CHC13, CC13F, CC14, 
CH,ClBr, CHCl2Br, CCl3Br, CH2Br2, CHBr2F, 
CHClBr2, CHBr3, CBr4, Mel, CH2IF, CH2C1I, 
CHC12I, CC13I, CH2I2, and CHI3. The results are 
discussed briefly. ~ S. C.

R efractiv ity  in tercep t and the specific re ­
fraction  equation  of N ew ton . II. E lectronic  
in terp retation  of the refractiv ity  in tercept and  
of th e  specific  refraction  equations of N ew ton, 
E ykm an, and L orentz-L orenz. S. S. K ur tz , 
jun., and A. L. W a r d  (J. Franklin Inst., 1937, 224, 
583—601; cf. A., 1937,1, 13).—The physical bases of 
theLorentz-Lorenz and theSellmeier-Drude equations 
are compared. Empirical evidence shows that the 
former equation is invalid for non-polar liquids. 
On the other hand, the validity of the Eykman 
equation for the effect of temp, and pressure on n 
or dielectric const, and that of the Sellmeier-Drude 
dispersion equation is confirmed. Equations avail­
able for correlating n and d  with electronic pro­
perties of mols. are collected according to type. 
The derivation of the Sellmeier-Drude and Lorentz- 
Lorenz equations from the fundamental electrostatic 
field relations is considered, and indicates the superi­
ority of the former. A. J. M.

M olecular refraction s and m olecu lar vo lu m es  
of g la sse s . W . B iltz , F. W e ib k e , and L. S c h r a d e r - 
T r a e g e r  (Z. anorg. Chem., 1937, 234, 253—288).—  
[if] for glasses is strictly additive in terms of the 
component oxides. The mol. vol. is additive to within 
1% when account is taken of the state of combination 
of S i0 2. n can be calc, within a few hundredths of 
1% from p and analytical data. The results are 
discussed in the light of theories of the structure of 
glasses. F. J. G.

R otatory  d isp ersion  in  the am ine ser ies . I. 
'i-s/nroH eptanediam ine and its  derivatives. T. M. 
L ow ry  and W. C. G. B a l d w in . II. l-sec.-B u ty l-  
am ine and its  derivatives. III. A bsorption  
spectra of d iam in es. W. C. G. B a l d w in  (Proc. 
Roy. Soc., 1937, A, 162, 204—214, 215—227, 228— 

c  (A., I.)

232).—I. Theoretical rotatory powers of a series of 
spi’roheptane derivatives, calc, from Born’s theory, 
agree with observed vals. when long side-chains are 
absent. The absorption spectra of s^i'roheptane- 
diamine, its salts, and Ac and Bz derivatives have 
been examined and discussed. The rotatory dis­
persions of these compounds and of “ diamidocarbon- 
aminosjpiroheptane ” were correlated with absorption 
measurements. Bases on neutralisation undergo 
large changes of rotatory power due to saturation of 
the “ lone pair ” of electrons on the N  atom, which 
usually give rise to circularly dichroic absorption 
bands. Amino-bases are divided into two classes 
according as the absorption bands in the 2300 a . 
region are active or inactive. When these bands are 
inactive, neutralisation of the base produces practic­
ally no change in rotatory power; the spiroheptane 
base belongs to this class.

II . The change of sign in passing from l-sec.- 
butylamine (I) to its hydrochloride is discussed with 
reference to Boys’ rule. The rotatory dispersion of
(I) is attributed to circular dichroism in the absorption 
bands at 2200 A. associated with a “ lone pair ” 
of electrons on the N H 2-N atom, and anomalous 
rotatory dispersion of (I) is explained. The rotatory 
dispersion of acylbutylamines, butylcarbamide, and 
NHjBuCl is simple, activation of the “ lono pair ” of 
electrons occurring only in the free base. A new 
theory accounting for the observed changes of 
rotatory power of amino-bases on neutralisation is 
confirmed by the observation that saturation of the 
“ lone pair ” of N Et2Bu displaces the active X from 
Drude dispersion equations towards the ultra-violet. 
Lowry’s results for nicotine are re-interpreted accord­
ing to this theory.

III. Absorption spectra of aq. solutions of N2H4 
and (CH2*NH2)2 and their hydrochlorides seem to  
indicate that the band at about 2200 a . is character­
istic of the “ lone pair ” of electrons on the N  atom and 
can be suppressed progressively as the basicity of the 
solutions is decreased. W. R. A.

M agnetic rotation  sp ectra  of d iatom ic m o le ­
cu les. T. Carroll  (Physical Rev., 1937, [ii], 
52, 822—835).—The general theory of the Faraday 
effect associated with a single mol. absorption line is 
presented. The effect of the perturbation of the 
transition probabilities by the field in producing 
asymmetrical rotation is discussed, and calc, for 
alkali band systems and for I2. N. M. B.

K err effect and m olecu lar  a ssocia tion  in  benz­
ene derivatives. N. D allaporta  and G. D ascola 
(Nuovo Cim., 1936, 13, 1— 10; Chem Zentr., 1936, i, 
3813).—Kerr consts. for o-, m-, and ^-xylene, o-, 
rn-, and J3-C6H4C12, and o-, m-, and j>-C6H4MeCl are 
determined; they bear a const, ratio to the calc, 
vals. but the cause of the divergence is not clear. 
For C6H 4MeCl the change of the const, with temp, is 
in agreement with theory. H. N . R.

M olecules. N. V. S id g w ic k  (Science, 1937, 
86, 335—340).—A lecture. L. S. T.

A rrangem ent of the va len cies in  four-co- 
ordinated pallad ium  and p la tin u m . C rystal 
structure of p o tassiu m  palladochloride. W.
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T heila ck er  (Z. anorg. Chem., 1937,2 3 4 ,161— 178).— 
The results of Dickinson (A., 1923, ii, 25) for the crystal 
structure of K2PdCl4 are confirmed. The optical 
activity shown by certain spiran-like four-co-ordinated 
Pd and Pt compounds can be reconciled with a co- 
planar arrangement of valencies around the central 
atom by supposing that the chelate 5-rings are non- 
planar, and support for this view is obtained by con­
sidering space-models in which account is taken of the 
bond lengths. E. J. G.

E nergy bands in  th e  body-centred  la ttice .
M. I . Ch odorow  and M. E. Ma n n in g  (Physical Rev., 
1937, [ii], 52, 731—736).—Slater’s method of finding 
electronic energy band structure (cf. A., 1934, 828) is 
extended to satisfy boundary conditions at 14 points 
of the polyhedral cell surrounding an atom.

N. M. B.
Spectrum  of n orm a l frequencies of a polar  

lin ear la ttice . E. K. B roch  (Proc. Camb. Phil. 
Soc., 1937, 3 3 , 485— 501).—Mathematical. The fre­
quency of the normal vibrations and the vibration 
spectrum are worked out for a one-dimensional chain. 
The quasi-elastic binding forces previously used by 
Born and Karman are replaced by the real forces 
comprising the electrical interaction of the charges 
and the repulsive forces. The method also applies 
in principle to the three-dimensional lattice. The 
vibration spectrum obtained agrees fairly well with 
that of the Born-Karman model if the binding const, 
is adjusted to give the same density of low-frequency 
modes. The calculations are of importance in con­
nexion with the thermal and optical properties of 
lattices. J. A. D.

E m p ty  la ttice  te s t  of th e  cellu lar m eth od  in  
so lid s . W. S h o c k ley  (Physical Rev., 1937, [ii], 
5 2 , 866—872).—Mathematical. The method is
accurate in the first Brillouin zone but may be in 
error by a factor 2 in the second; hence calculations of 
occupied levels in Li and Na are probably good, but 
for Cu, Ca, diamond, LiF, andNaCl are liable to errors. 
Calculations of excited states are subject to consider­
able error. N. M. B.

E nergy and screen in g  con stan ts of the hydro­
gen  m olecu le . C. A. Cottlson (Trans. Faraday 
Soc., 1937, 33, 1479—1492; cf. A., 1935, 810).—  
Mathematical. The mol. orbital and electron-pair 
treatments of the ground state of the H , mol. are 
almost equally valid. F. L. U.

V alency-bond treatm en t of the oxygen  m o le ­
cu le. G. W . W h e l a n d  (Trans. Faraday Soc., 
1937, 33 ,1499— 1502).—Mathematical. F. L. U.

R otational energy  of m ethane. A. W. Ma u e  
(Ann. Physik, 1937, [v], 30, 555—576).—Theoretical. 
The rotational energies of CH4, CH3D, CH2D 2, CHD3, 
and CD_, are calc. CH4 and CD4 exist in three, and 
the other methanes in two, forms separated by for­
bidden transitions. The difference in the temp, 
increase of rotational energy in the compounds 
cannot be entirely explained by their differing 
moments of inertia. The gases with dissimilar 
substituents reach the point of half saturation of 
rotational energy at lower temp, than mols. with 
similar substituent atoms, when allowance has been

made for difference in moment of inertia. The 
rotational energy at equilibrium, when the transition 
barriers are removed, and the entropy of the gases 
at low temp, in the region of vanishing rotational 
energy are calc. O. D. S.

C ritica l p o ten tia ls  of m olecu les. J. S a v a r d  
(Rev. Fac. Sci. Istanbul, 1937, 2 , 235—259).—The 
ionisation potential o f CO and the resonance potentials 
corresponding with the addition of two spectral 
terms have been determined by electronic bombard­
ment methods. The data are consistent with a val. 
8-8 v. for the dissociation energy of CO. Crit. potentials
13-5, 16, and 19-1 v. correspond with the formation 
of ions CO+, 2S+ ; CO+, 2I I ; and CO+, 2£„ , respectively.

C. R. H.
E ffective cross-section  of non-spherica l part­

ic le s . F. E ir ic h  and R. Simha (Z. physikal. Chem., 
1937, 1 8 0 , 447— 463).—The mean free path and the 
collision cross-sectional area have been calc, for a gas 
consisting of rigid ellipsoidal mols. under such 
conditions that the mean free path is large compared 
with the mol. dimensions. The results agree, on the 
whole, with existing experimental data for the 
viscosity of gaseous paraffins. The possibility of 
calculating the axial ratio of a coiled-up mol. formed 
from a chain having internal mobilitv is discussed.

R. C.
Interaction  of m olecu les in  an isotrop ic  liq u id s.

W. K ast and W. Ma ie r  (Physica, 1937, 4 , 957—962 ; 
cf. A., 1937,1, 293).—A discussion of current theories.

F. L. U.
T heory of th e  fiss io n  ru les on the b a sis  of 

alternations of bond stren gth , electron  den sity , 
and sp in . O. S ch m id t  (Z. Elektrochem., 1937, 
4 3 , 853—858).—Considerations of the distribution of 
electron density and spin in chains of atoms having 
one, two, and three electrons lead to an interpretation 
of observed results on the splitting of hydrocarbon 
chains (cf. A., 1936, 1228). F. J. G.

A nisotropy of van  der W aals forces. J. H. d e
B o er  and G. H eller  (Physica, 1937, 4 , 1045— 1057). 
—Mol. orientation by van der Waals forces is deter­
mined by (1) an additive effect whereby each mol. 
tends to surround itself closely with as many neigh­
bours aspossibleand (2) anisotropy of thepolarisability, 
in consequence of which the polar axes of the mols. 
tend to be collinear with the direction of attraction. 
An attempt is made to calculate the relative magnitude 
of the two effects, and it is inferred that an approach 
to a collinear orientation is to be expected only with 
diat. mols. or mols. of high polarisability. F. L. U.

L ondon-van der W aals attraction  betw een  
spherica l p artic les. H . C. H a m a k er  (Physica, 
1937, 4 , 105S— 1072).—Mathematical. The inter­
action between two spherical particles is computed. 
It is shown that when both are immersed in a liquid 
the London-van der Waals forces should generally 
give rise to an attraction. F. L. U.

M ethod for d istin g u ish in g  betw een  different 
contributions to  van  der W aals forces. A. J.
Staverm an  (Physica, 1937, 4 , 1141— 1154; cf. A., 
1937, I, 507).—A general method is given for dis­
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tinguishing the contributions of dispersion, induction, 
and orientation to the total cohesive forces.

E. L. U.
C ohesive forces of liq u id s w ith  s im p le  m o le ­

cu les and the so -ca lled  la w  of Stefan . A. T.
v a n  U rk (Physica, 1937, 4, 1025— 1033).—It is 
shown both experimentally and theoretically that the 
work required to transfer a mol. from the interior of a 
liquid to the surface is >  of its internal heat of 
vaporisation, except for H ,, for which the ratio is 0-4.

P. L. Ü.
M olecular in teraction s and th eir  influence on  

p o lar isab ility . A. Mic h e l s , J. d e  B o er , and A. 
B ij l  (Physica, 1937, 4, 981—994).—Mathematical.

F. L. U.
P arachor of N 0 3F . D . G. H il l  and L. A. 

B igelo w  (J. Amer. Chem. Soc., 1937, 5 9 , 2127—  
2128).—The surface tension of N 0 3F is 21-5J;0-2 
dynes per cm. at —64-1° and 23-4±0-2 at —80-4°; 
the calc, parachor is 111. The structure of N 0 3F is 
discussed. E. S. H .

T w enty-fifth  anniversary of the Laue d iagram .
F. L a v es  (Naturwiss., 1937, 2 5 , 705—708, 721—733). 
—A review dealing with the theory and applications of 
the X-ray interference method. Particular reference 
is made to the determination of ionic and at. radii in 
crystals, and its dependence on the type of binding.

A. J. M.
T heory  of the u se of m ore than  tw o  su ccessive  

X -ray cry sta l reflex ions to  obtain  increased  
reso lv in g  pow er. J. W. M. D uM o n d  (Physical 
Rev., 1937, [ii], 5 2 , 872—883).—The extended scope 
discussed may bring the study of the asymmetric 
diffraction patterns predicted by the theory of Prins 
within the range of experimental investigation.

N. M. B.
G eneralisation  of the notation  for the double- 

cry sta l X -ray sp ectrom eter . S. K . A ll iso n  
(Physical Rev., 1937, [ii], 5 2 , 884—885).—A dis­
cussion of the Allison-Williams notation and a 
comparison with that of DuMond (cf. preceding 
abstract). N. M. B.

Structure of th in  oriented  m eta l f ilm s de­
p osited  by vap orisation . O. R ü d ig e r  (Ann. 
Physik, 1937, [v], 30, 505—526 cf. Brück, A., 1936, 
784).—The structure of films of Ag, Au, and Pd 
deposited by vaporisation on mica, calcite, fluorite, 
natural quartz surfaces, and polished quartz and Cu 
is described. For each metal-surface pair a character­
istic temp, was observed above which the films were 
oriented. Orientation is at first confined to the 
surface but at higher temp, extends throughout the 
layer. Complete orientation was never observed on 
quartz surfaces. 0 . D. S.

X -R ay stu d y  of th e  cry sta llisa tio n  of v itreous  
se len iu m . J. A. P r in s  and W. D e k e y s e r  (Physica, 
1937, 4, 900—908).—Amorphous Se, stretched at 
60—70°, shows a fibre diagram in transmission, the 
fibre axis being the hexagonal axis. In reflexion 
photographs this appears only after tempering above 
73°. The results are discussed in respect to the theory 
of a continuous transition from the elassv to the cryst. 
state. K . S.

G rain orientation  in  rolled  m a g n esiu m  a lloys.
J. C. McD o nald  (Physical Rev., 1937, [ii], 52, 886—  
887).—Simple preferred orientation independent of 
the element added or of the treatment is found for 
additions up to 4%. Addition of traces of Ca to these 
allo37s or to Mg causes double orientation, which, 
unlike the case of Zn, cannot be due to twinning but 
appears to be associated with the reported presence of 
insol. Mg2Ca. N. M. B.

C rystal grow th  in  w ires  of n ick el and tu n gsten .
J. A. D a r b y sh ir e  (Phil. Mag., 1937, [vii], 24, 1001—  
1012).—Crystal growth in N i and W wires used as 

-heaters in valves has been investigated by means of 
X-rays. The chief cause of aggregation in Ni wires 
is too high a temp, during activation and pumping, 
followed by slow growth during the life of the heater. 
Ni-Mg (0-48%) alloy is more brittle than pure Ni, 
but after 1000 hr. running shows no aggregation. 
W does not begin to aggregate up to 2500°, and 
exhibits no aggregation during processing with A120 3, 
activation, ageing, or in continuous life test. Heaters 
which failed on intermittent life test showed con­
siderable aggregation. F. J. L.

P referred  orientation  of the cry sta llites of 
electrodeposited  h exagon al ch rom iu m . W . A. 
W ood (Phil. Mag., 1937, [vii], 24, 772—776; cf. 
A., 1931, 1358).—An X-ray examination of hexagonal 
electrodeposited Cr shows that the crystallites tend 
to lie with the hexagonal axis perpendicular to the 
plane of the deposit. The same structure persists 
with the deposit on Cu, Ni, brass, and Fe, cleaned or 
uncleaned, and appears to be an intrinsic property 
of Cr. K. S.

D eb ye-S ch errer  d iagram s of germ an iu m  b e ­
tw een  20° and 1100° k . H. N it k a  (Physikal. 
Z., 1937, 38, 896— 901).—Debye-Scherrer diagrams 
of Ge between 20° and 1100° K. indicate no allo- 
tropic transformation within this range, in spite 
of observed anomalies in resistance, thermo-electric 
power, sp. heat, and compressibility. The lattice 
is of the diamond type, like that of grey Sn and Si in 
the same periodic group. The anomalies are probably 
due to a transformation of a higher order.

A. J. M.
C rystal structure of C aM g2. H. W itt e  (Natur­

wiss., 1937, 25, 795).—CaMg2 has the same type of 
crystal structure as MgZn2 (C14 type), and occurs in 
long hexagonal prisms. X-Ray diagrams show that 
Ca takes the place of Mg of MgZru, and Mg that of the 
Zn. Lattice consts. are a 6-22, c 10-10 a . Phases 
with the MgZn„ structure also occur in the system  
Ca-Ag-Al. “ A. J. M.

C rystal stru ctu re of m an gan ese d iselen ide  
and m an gan ese d itellu rid e. N. E lliott (J. 
Amer. Chem. Soc., 1937, 59, 1958— 1962).—MnSe2 
and MnTe2 have the pyrites type of structure, with 
<z0 6-417 ¿ 0  005 and 6-943±0-002 a ., respectively, 
and u 0-393±0001 and 0-386±0 002, respectively. 
The results suggest that in this type of structure the 
M n-X bonds (X =  S, Se, or Te) are either ionic or 
resonate between ionic and covalent types, the latter 
involving 4d orbitals from the Mn atom. The 
results are supported by the magnetic susceptibilities
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of MnS2, CoS2, andNiS2 (A., 1935,1197), which indicate 
that Co and N i probably form (P-sjfi bonds in these 
compounds. J. W. S.

C rystal structure of com pounds of the rare  
earth s w ith  m eta llo id s of the fifth  group . IV. 
C om pounds of n eod ym iu m . A. I a n  b e l l i  and
E . B otti (Atti R. Accad. Lincei, 1937, [vi], 2 5 , 638—  
640; cf. A., 1937, I, 401).—X-Ray measurements 
show that NdN, NdP, NdAs, and NdSb have a NaCl 
type lattice with a 5-141, 5-826, 5-958, and 6-309 A., 
respectively. 0 . J. W.

M etals and a lloys. X X III. C onstitution  of 
phosphid es, arsen id es, an tim on id es, and b is-  
m u th id es of lith iu m , sod iu m , and p ota ssiu m .
G. B r a u e r  and E. Z in tl (Z. physikal. Chern., 1937, 
B , 37, 323—352; cf. A., 1937, I, 296).— Li3As, «- 
Li3Sb, Li3P, Na3Bi, Na3Sb, Na3As, Na3P, K3Bi, 
K3Sb, and K3As all have the same kind of lattice 
(the “ Na3As type ”). The unit cell is hexagonal, and 
contains 6 alkali-metal atoms (M) and 2 atoms of the 
other metal (X). The space-group is D'6h, and the X  
atoms form a hexagonal spherical packing with the 
M  atoms in the largest interstices. There is also a 
cubic (p) form of Li3Sb, which has the same lattice as 
Li3Bi. These are all valency compounds and may be 
regarded as compounds of M ' with X i o n s .  The 
radius of the sphere of action of a given anion in­
creases towards a limit with increasing size of the 
cation. The morphotropic transition of Li3Br through 
Na3As to LisN structures seems to agree approx. with 
the vals. of the radius ratio of the ions. The Na3As 
lattice is approx. anti-isomorphous with that of 
tysonite. Solid solutions of Na3As in Na2Se have 
been obtained. R. C.

C rystal ch em istry  of n itra tes of un ivalent 
cation s. III. C. F in b a k , 0 . H a sse l , and L. C. 
S tromme (Z. physikal. Chem., 1937, B , 37, 468— 
471; cf. A., 1937,1, 603).—The crystal structures and 
geometrical relations of the alkali nitrates are reviewed. 
The structure of the high-temp. trigonal form of 
R bN 03 has been determined. R. C.

C rystal structure and the m agn etic  an isotropy  
of C u S 0 4,5H 20 .  K . S. K r is h n a n  and  A. Mo ok- 
i i e r j i  (N ature, 1937, 1 4 0 , 896— 897).— M agnetic  
d ata  (cf. A., 1937, I, 20) confirm th e  structu re pro­
p osed  (A., 1934,1296) from  an X -ray  in vestiga tion .

L. S. T.
C rystal structure of am m on iu m  trihydrogen  

paraperiodate, (NH4)2H 3IO f). L. H elmholz (J. 
Amer. Chem. Soe., 1937, 59, 2036—2039).—The 
crystal structure of this compound confirms the above 
formula. The H ,I O e" group has an octahedral 
arrangement of the O atoms around the I  atom, 
probably distorted by II bonds. The I—0  distance 
is l-93±0-03 a . Each 0  atom has one 0  neighbour 
from other octahedra at 2-60 A. and two 0  neighbours 
at 3-02 a . The shorter distance is attributed to the 
existence of a H-bond. J. W. S.

C rystal structure and cem en t ch em istry . 
S tereoch em istry  of crysta llin e com pounds in  
Portland  cem en ts. E. B r a n d e n b e r g e r  (Schweiz. 
Arch, angew. Wiss., 1936, 2, 45— 58; Chem. Zentr., 
1936, i, 3886— 3887).—The 3 CaO mols. in Ca3 silicate

are especially loosely bound and .are readily split 
off by H20 . The ultimate degradation product is 
S i02. Structural relationships between the silicates 
and aluminates are discussed. Ca3Al2(OH)2 forms 
cubic crystals (a 12-56 a .;  8 mols. in unit cube; 
probable space-group 01°—IaSd). Ca;jAl2Si30 , 2 has 
in its structure a S i04-A 10c chain, with Ca added as 
secondary cations. The compound Sr3Al2(OH)2 also 
exists. H. J. E.

C onstitution  of the poly-acids. J. S. A n d e r s o n  
(Nature, 1937, 140, 850).—A possible structure for 
6-poly-acids such as the 6-molybdoperiodates is 
suggested from consideration of at. radii. D is­
crepancies between X-ray and physico-chemical 
evidence may be due to hydrolysis in solution.

L. S. T.
X -Ray d iffraction  patterns of organic liq u id s.

S. T a n a k a  and Z. Muro (Proc. Phys. Math. Soc. 
Japan, 1935, 17, 548— 555).—Diffraction ring radii 
and spacings are given for two-component equal- 
proportion mixtures of a no. of heterocyclic compounds 
and monosaccharides. The spacings for mixtures 
lie between those of the pure compounds. Cyclic 
compounds with long side-chains give diffuse halos 
and those without long side-chains sharp halos. Chain 
compounds and compounds with atoms of high at. 
no. give diffuse halos. Ordinary isomerides are 
distinguishable, but optical isomerides are not.

Ch . A b s . (e)
A ssign m en t of ind ices to  X -ray fibre d iagram s  

of cellu lose derivatives w ith  the fibre period 15 a .
J. Gu n d e r m a n n  (Z. physikal. Chem., 1937, B , 37, 
387—398).—The dimensions of the unit cells have 
been determined. With one exception, all the X-ray 
diagrams can be assigned to a trigonal or pseudo- 
trigonal lattice, and probably all have the same 
space-group, C% or G\. Tho structure of these sub­
stances is therefore based on an array of threefold 
screw axes all parallel to the fibre axis. R. C.

H igh ly  p olym erised  com pounds. CLXXI. 
M icroscopic exam ination  of synthetic su b stan ces  
of h ig h  m o l. w t. H. S t a u d in g e r , M. S t a u d in g e r , 
and E. Sa u te r  (Z. physikal, Chem., 1937, B , 37, 
403—420).—A fibre of eupolyethylene oxide of 
degree of polymerisation >1000 consists of fibrillas, 
but the absence of a line lattice spectrum in the X- 
ray fibre diagram shows the diameter of the fibrilhe 
to be > 100  a .;  the existence of finer fibrilke is pre­
cluded by the relatively high mobility of tho mols., 
which would permit thickening. In cellulose under 
pressure and tension there is defibrillation into sub- 
microscopic or mol. dimensions. Under pressure 
single crystals of (3-polyoxymethylene (I) split up 
longitudinally into fibriilac of min. diameter 0-2 ¡x., 
without any sign of transverse structure. 60% 
H 2S0 4 causes slight swelling, followed by defibrill­
ation, tho polyoxymethylene chains being attacked 
laterally by the acid. Aq. NaOH, however, produces 
periodic transverse striations on the crystals, sup­
posedly due to fission at the terminal OH of the 
polyoxymethylene dihydrate chains. The similarity 
in behaviour between (I) and cellulose suggests a 
similarity in fibre structure, and it is inferred that the
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properties of these fibres are a result of their consisting 
of macromols., and not of a micellar structure.

R. C.
W hat e lectrons can te ll u s  about m eta ls .

C. J. D av isso n  (J. Appl. Physics, 1937, 8, 391—397). 
—A review of methods and results. R. C. M.

Irrational in terference phenom ena on the  
p enetration  of sm a ll cry sta ls  b y  fa st e lectrons.
E. K ir c h n er  and 0 . R ü d ig e r  (Ann. Physik, 1937, 
[v], 30, 609—615; cf. Kirchner and Lassen, A., 1934, 
1451).— It is deduced from further experiments that 
the thin vac.-deposited metallic films which show 
irrational interference aro oriented with cubic planes 
parallel to the underlayer. Laue’s theory (cf. A., 
1937, I, 351) is therefore inapplicable. Ö. D. S.

Irrational in terferen ce p o in ts. M. vo n  L a u e  
(Ann. Physik, 1937, [v], 30, 616—618).—The de­
ductions of Kirchner and Rüdiger (cf. preceding 
abstract) are criticised. 0 . D. S.

Irrational in terferen ce p o in ts. E. K ir c h n e r  
(Ann. Physik, 1937, [v], 30, 619—620).—A reply to 
von Laue (of. preceding abstract). O. D. S.

S in g le  and m u ltip le  sca tter in g  of m oderately  
fa st cathode rays by m eta l fo il. E. K r u f p k e  
(Ann. Physik, 1937, [v], 30, 577—592).—The angular 
distribution between 0° and 50° of scattered electrons 
produced from a beam of 40 to 70 kv. velocity by 
Ni and A1 foils, 3 to 10 X 10~6 cm. and 1 to 6 X 10~4 
cm. thick, respectively, has been determined. At 
small thicknesses and high electron speeds vals. agree 
with the theoretical curve for single scattering calc, 
from the Rutherford formula. A t large thicknesses 
and low speeds vals. agree with the curve for multiple 
scattering calc, from the Gauss theory of errors. A 
correction to Wentzel’s criterion for single scattering (cf. 
Ann. Physik, 1922, [iv], 69, 341) is made. 0 . D. S.

D iffraction  of ß-rays. S. C. C u r r a n  (Phil. 
Mag. 1937, [vii], 24, 953—964).—ß-Rays obtained 
from Ra-D E  -f- F  in equilibrium are diffracted 
by thin A1 and Au foil. The diameter of the (200) 
diffraction ring is measured 'with a Geiger counter 
and is in good agreement with that calc, by the 
de Broglie relation. Ra-D +  E  +  F  gives rise to a 
continuous ß-ray spectrum, with a single intensity 
max. at Hp — 2100, and there is no y-radiation.

F. J. L.
Structure of the h ydrides of boron . III. 

B orine carbonyl and borine tr im eth y lam m in e.
S. H. B a u e r  (J. Amer. Chem. Soc., 1937, 59, 1804—  
1812; cf. A., 1937, I, 119, 397).—Electron diffraction 
measurements on the vapour indicate that in BH3C0 
the B , C, and O atoms are arranged linearly, with 
the H  atoms completing the tetrahedron around the 
B  atom. The interat. distances are H— B  1-20, 
B—C 1-57, and C—O 1-13, all ¿0-03 a . In BH3NMe3 
the distances are B— N l-62±0-15 a . and N — C
l-53±0-06 a . The electronic structures and the 
great difference in stability of the compounds are 
discussed. v J. W. S.

E lectron  diffraction  stu d ies of cuprous oxide.
L. H. Germ er  (Physical Rev., 1937, [ii], 52, -959—  
967; cf. A., 1936, 1451).—Abnormal diffraction 
patterns due mainly to thejunusual smoothness of

the etched surfaces and to resulting refractive effects 
are discussed. A new cubic structure of cell edge
8-35 a ., produced by H N 03 or KCN etch, but not by 
H2S 04 or aq. NH3, is reported. N. M. B.

Interatom ic d istances of the alkali halide  
m olecu les by electron  diffraction . L. R. Ma x ­
w el l , S. B. H e n d r ic k s , and V. M. Mo sley  (Physical 
Rev., 1937, [ii], 52, 968—972).—Nuclear distances 
were obtained for the Na, K, Rb, and Cs halides 
from visual measurements of interference in electron 
diffraction photographs given by mol. beams when the 
salts were heated to approx. 1200°. Distances for 
Na, K, and Rb halides were 10% less, and for Cs 
halides 14% less, than in the corresponding crystal 
lattices. N. M. B.

D iffraction  of e lectrons by cad m iu m  iodide.
G. I. E in c h  and H. W ilm an  (Trans. Faraday Soc., 
1937, 33, 1435— 1448).—Photographs and measure­
ments of electron diffraction patterns of built-up 
films of cryst. Cdl2 are given. The c-axial length is 
double that assigned by Bozorth, and is independent 
of crystal thickness. The electron diffraction intensity 
distribution agrees with that required by Hassel’s at. 
co-ordinates. Kirchner’s explanation of the elliptic 
banded effects is confirmed and extended. F. L. U.

M olecular stru ctu res of boron trim eth y l, 
tr ifluoride, tr ich lorid e, and tr ib rom id e. Co­
valen t rad ius of boron. H. A. L#;v y  and L. O. 
B rockw ay  (J. Amcr. Chem. Soc., 1937, 59, 2085—  
2092).—Electron-diffraction investigations show that 
the mols. are planar and have the interat. distances : 
B — C l-56±0-02, B — F  l-30±0-02, B — Cl l-7 3 ±
0-02, B —Br 1 -87 ±0-02 a . These and other published 
data confirm the val. 0-89 a . for the single-linking 
radius of B  surrounded by an octet of electrons and
0-79 a . for B  with only 6 electrons. E. S. H.

E lectron-d iffraction  in v estiga tion  of h igh er  
aliphatic h a lid es. J. A. A. K e t el a a r  and K . J . 
P alm er (J. Amer. Chem. Soc., 1937, 59, 2470).—  
Electron-diffraction figures of aw-dibromodecane, 
-dibromopentane, and -di-iodobutane show only a 
few diffuse rings and much background. This result 
is ascribed to the intramol. action of van der Waals 
forces, which causes the chains to take up bent 
configurations. E. S. H.

E lectron-d iffraction  in v estig a tio n  of seven  
ch lorobenzenes. L. 0 . B ro ck w ay  and K. J. 
P alm er  (J. Amer. Chem. Soc., 1937, 59, 2181—2189). 
—The interat. distances in CGC16, 1 : 3 :  5-C6H3Clg, o-, 
7U-, and ^-C0H4C13, PhCl, and 1 : 2 : 4 : 5-C6H2Cl4 
have been determined and arc discussed. The C—Cl 
distance decreases to about 1-70 compared with 1-76 a . 
for ehloromethanes and the C—0  distance may 
increase by 0-02 a . E. S. H,

E lectron-optica l im a g es  of vapour strea m s  
b y  the dark field  m eth od . H. B o ersch  (Z. 
Physik, 1937, 107, 493—496).—The broadening of a 
stream of CC14 vapour injected into a vac. is studied 
by the dark field method with an electron microscope.

L. G. G.
V olum e m agn etostr ic tion  of iron  and n ick el.

J. L. S no ek  (Physica, 1937, 4, 853—862).—Dilato- 
metric measurements are recorded. K. S.
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M agnetic properties of s in g le  cry sta ls  of 
silicon -iron . H . J. W illiam s (Physical Rev., 
1937, [ii], 52, 747—751).—The magnetisation curves 
for the (100), (110), and (111) directions of Fe-3-85% Si 
single crystals were obtained from specimens cut in 
the form of hollow parallelograms so that the sides of 
each specimen were parallel to the tetragonal, digonal, 
or trigonal axes, respectively, thus avoiding errors 
due to demagnetising fields. Considerable anisotropy 
at low magnetisations was found. The (100) specimen 
after careful annealing showed a max. permeability 
of 1-38 X 106. Magnetic anisotropy consts. were 
obtained. N. M. B.

V ariation of in itia l p erm eab ility  w ith  d irection  
in  s in g le  crysta ls  of silico n -iro n . H . J. W illiam s 
(Physical Rev., 1937, [ii], 52, 1004— 1005).—Per- 
meability-flux density curves for specimens cut as 
hollow parallelograms to form closed magnetic circuits 
(no demagnetising factor) wore obtained for 5— 100 
gauss. Extrapolation to zero flux density gives initial 
permeabilities 6000, 3100, and 1900 for the (100),
(110), and (111) directions, respectively, in the approx. 
ratio 6 : 3 : 2 in agreement with theory. N. M. B.

D iffraction  p attern s of s ilico n -iro n  cry sta ls  
o sc illa tin g  m agn etostr iction a lly . G. W. Fox  
and H . T. H u r le y  (Physical Rev., 1937, [ii], 52,1077). 
—Laue photographs for thin Si-Fe strips containing 
large single crystals when the strips were oscillated 
magnetostrictionally indicated that magnetostriction 
oscillation acts similarly to piezoelectric oscillation 
and gives slightly more intense patterns. N. M. B.

M agnetic properties of som e so lid  so lu tion s.
I . E ffect of m agn etisa tion  at a h igh  tem perature  
and of crysta llisa tion  on the course of the therm o- 
m agn etic  curves. II. So lid  so lu tion s of iron  
ox id es. III. F errous su lphide and its  so lid  
so lu tion s. A. M ic h el  (Ann. Cliim., 1937, [xi], 
8, 317—342, 343—378, 3 79 -423).—I. Anomalies in 
the variation of the intensity of magnetisation (I) 
with temp, in ot-Fe20 3, Ba, Sr, Pb, and Ni ferrites, 
and pyrrhotine, are discussed. The anomalies 
consist in general of a sudden increase in I  on first 
heating the specimen (“ high-temp. magnetisation ”), 
and a large remanent magnetism on cooling. The 
governing factor in these effects is the magnetic 
hardness of the specimen, which is affected by heat- 
treatment. Demagnetisation is caused by heating 
the specimen to at least 50° below the Curie point. 
Annealing at high temp, removes the anomalies, but 
decreases the chemical reactivity of the specimen. 
The effects are varied by crystallisation of the 
specimen, and in the case of non-cubic crystals, by 
their orientation.

II. Variations of the magnetic properties of Fe 
oxides with the method of prep, are due to the 
formation of solid solutions involving Fe30 4 and a- and 
y-Fe20 3. y-Fe20 3 is unstable at low temp., giving 
a-Fe20 3; in a vac. it  dissociates to Fe30 4 and 0 2. 
y-Fe20 3 can, however, be stabilised by addition of 
ferrites in solid solution. The Curie point of y-Fe20 3, 
extrapolated from vals. for the stabilised solid 
solutions, is 675° (a-Fe20 3, 675° also). Part of the 
stabilising ferrite can be removed from solution 
without immediate change of the Curie point or cryst.

parameters. These changes occur on annealing the 
specimen. The 0 2 pressure of y-Fe20 3 decreases on 
formation of solid solutions.

III. FeS forms two types of solid solution; the 
FeS type is formed with metals and low contents of 
non-metals, and shows a Curie point and weak ferro­
magnetism ; the pyrrhotine type, formed with higher 
contents of non-metals, is ferromagnetic and exhibits 
an allotropic change. The Debye-Scherrer diagrams 
for both types are identical. The magnetic properties 
and the solubility limits are discussed.

A. J. E. W.
O xide film  on a lu m in iu m  and its  photom etric  

te s t . R. T om ii and Y. M iy a k a w a  (J. Electrochem. 
Assoc. Japan, 1935, 3 , 232—242).—The reflectivity 
of A120 3 films formed under various conditions was 
measured with a photo-electric cell. The min. re­
flectivity was obtained on electrolysis in 2% H 2C20 4 
at 15°, in 1% H2Cr04 at 30°, or in 5-5% Na2B40 7 at 
50°, using c.d. of 8-3, 3-3, and 0-6 ma. per sq. cm., 
respectively. Ch . A b s . (e)

T ransform ations of m an gan ese . H. Y o sh i- 
sa k i (Sci. Rep. Tohoku, 1937, [i], 2 6 , 182— 189).—  
The points of transformation in Mn have been 
measured by the differential thermal, dilatometric, 
and buoyancy methods and occur at 706°, 1087°, and 
1150°. The m.p. is 1254°. F. J. L.

T h erm al tran sition s in  am m on iu m  com ­
pounds. H. P. R luo and W. W. J o h n so n  (J. 
Amer. Chem. Soc., 1937, 5 9 , 2061—2063).—From 
heating and cooling curves NH4 compounds have been 
shown to have transitions at the following temp. : 
NH4C1 -30-54±0-10°, NH4Br -38-12±0-10°, 
NH4I -41-65±0-20°, (NH4)„S04 -49-71  ±0-20°, 
(NH4)3A s03 -56-02±0-01°, (NH4)2Cr2Ov -2 - 4 0 ±
0-20°, and NH4H2P 0 4 18-9±2-5°. These transitions 
are attributable to rotation of the NH4‘ ion. The 
transition of NH4Br appears to have a fine structure, 
possibly due to inception of rotation in one axis 
prior to rotation in the other axes. No transitions 
are observed with (NH4)2Cr04, NH4 borate, (NH4)2C03, 
NH4N 0 3, (NH4)2C20 4, (NH4)2S,Os, (NH4)2H P 04, or 
NH4 tartrate. J. W. S.

C onductivity of g a ses  at h ig h  p ressu res. 
J. Cl a y , G. v a n  K l e e f , and M. A. v a n  T ij n  (Physica, 
1937, 4, 766). K. S.

[E lectrical] conductivity  of pure g a se s  at h igh  
p ressu res. J. Cl a y  and G. v a n  K l e e f  (Proc. 
K . Akad. Wetensch. Amsterdam, 1937, 4 0 , 663—  
667).—Measurements of the ionisation by y-rays 
of Ne and X e at 65— 100 atm. pressure are recorded. 
Using a high potential gradient at these pressures, 
measurable conductivity was observed in He, Ne, 
K r, Xe, and N 2 without y- or cosmic-ray bombardment, 
the effect showing a large dependence on temp. 
At 4000 v. per cm. Xe has conductivity 3-2 X 10~18 
amp. per v . A. J. E. W.

C onductivity of un ivalent m eta ls . J. B a r ­
d e e n  (Physical Rev., 1937, [ii], 5 2 , 688—697).—  
Mathematical. N. M. B .

(A) Influence of a m agn etic  field  and of tem p er­
ature on the e lectr ica l resistan ce  of ga lliu m  
sin g le  cry sta ls . (b ): Change of resistan ce  of
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sin g le  cry sta ls  of g a lliu m  in  a m agn etic  field .
W. J. d e  H a a s  and J. W. Blom (Physica, 1937, 4 , 
767—777, 778—790; cf. A., 1934, 588).— (a ) A 
method for distinguishing the two shorter axes in 
Ga crystals by the increase in resistance in a magnetic 
field (11,800—22,300 gauss), at temp, between 14° 
and 273° K., is described. The sp. resistance of 
gallium at 0° c. is 5-27 X 10~5 Ci per cm.

(b ) The dependence of the resistance increase on 
field strength (600—22,300 gauss) and temp. (10—80° 
k .) is given. K. S.

M easurem ent of th e  varia tion  of the specific  
resistan ce  of p la tin u m  w ith  the th ick n ess of 
the w ire , as a contribution  to  the know ledge of 
m ean  free p ath s of conduction  e lectron s. H.
R e u t e r  (Ann. Physik, 1937, [v], 30, 494—504).—  
The sp. resistance of Pt wires at temp, from —150° 
to 0° is inversely oc tho thickness of the wire for 
thicknesses from 15-7 to 202 a. Calc. vals. of tho 
resistance at infinite thickness agree with the accepted 
vals. for Pt. The mean free path of the conduction 
electrons is calc, from the Nordheim formula for the 
increase of resistance by limitation of free path in 
thin wires; at 0° a0 =  3-7 ¡x. Interpretation of the 
effect on the hypothesis of a badly conducting shell 
leads to the conclusion that the thickness of the shell 
is a function of temp. It is, therefore, more probable 
that such a shell is identical with the region where the 
free path of the electrons is limited by the proximity 
of the surface rather than formed by impurities. 
From the calc, thickness of the shell a mean free path

=: 1-62 (x. is obtained. 0 .  D. S.
E lectr ica l conductiv ity  of s in g le  cry sta ls  of 

tu n gsten  at lo w  tem p eratu res in  a stron g  tra n s­
verse  and lon g itu d in a l m agn etic  field . E . J u st i 
and H. S ch effer s  (Physikal. Z., 1937, 38, 891—  
896).—Previous work (A., 1936, 1452) on the increase 
of resistance of single crystals o f W in a transverse 
magnetic field at low temp, has been extended to 
fields of 35 kilogauss. Under these conditions the 
magnetic energy of the free electrons is <  the thermal 
energy and the resistance increases to about 106 
times the ideal resistance without reaching a saturation 
val. The anisotropy factor is independent of field 
strength and temp. The longitudinal efiect is small, 
being within the experimental error. The results do 
not agree with the assumption of a perfectly free, 
isotropic, electron gas. A. j .  M.

E lectr ica l resista n ce  and m agn etic  su scep ti­
b ility  of p a llad ium  w ires  charged  w ith  deuterium .
A. S ie v e r t s  and W. D a n z  (Z. physikal. Chem., 1937,
B , 38, 61—71).—D increases the resistance of Pd 
more than H, the max. relative increase being 0-92 
for D (for PdD0.C0) and 0-69 for H  (for PdH0.79). 
The resistance-concn. curve for Pd-D  alloys is convex 
to the concn. axis. Equiv. amounts of D and H  
depress the magnetic susceptibility of Pd by equal 
amounts. * R. C.

M agnetic behaviour of superconductors carry­
in g  a  current on tran sition  to  th e  superconduct­
in g  sta te . K. S t e in e r  (Physikal. Z., 1937, 38, 
880—887).—The effect of the passage of an electric 
current through a superconductor on its magnetic

properties at the threshold of transition to or from tho 
superconducting state has been investigated for a 
single crystal of Sn, polycryst. Sn, Zn-Cd, and In. 
I f  the current is flowing, a magnetisation of tho 
superconductor occurs before passing into the super­
conducting state, the magnetisation having the same 
direction as the field produced by the current. It 
increases with tho current strength, and changes sign 
when the current is reversed. The direction of the 
magnetisation is independent of the direction of the 
resultant field when an external magnetic field is 
superimposed, and the phenomenon is observed when 
a compensating field is applied to counteract the field 
due to the current itself. A. J. M.

C onnexion betw een  m agn etic  induction  and  
superconduction . J. St a r k , K. St e in e r , and H. 
S choeneck  (Physikal. Z., 1937, 38, 887—891).—  
The time taken for the occurrence of paramagnetic 
and diamagnetic induction in two hollow cylinders 
of polycryst. Sn on transition to the superconducting 
state has been compared. The magnetic behaviour 
of normal conductors (single crystal of Au, polycryst. 
W) was also investigated at temp. < 4 ° K., in order 
to discover whether the great change in magnetic 
induction suffered by superconductors is peculiar 
to this class of substances. No such change was 
observed with normal conductors. A. J. M.

T h resh old  va lu es of superconductors of sm a ll 
d im en sion s. R. B. P o n t iu s  (Phil. Mag., 1937, 
[vii], 24, 787—796; cf. A., 1937,1 ,451).—The effect of 
depth of penetration on the threshold val. of a Pb 
wire superconductor was examined. K. S.

Superconductors in  a ltern atin g  m agn etic  
fie ld s. D. S h o e n b e r o  (Proc. Camb. Phil. Soc., 
1937, 33, 559—576).—Magnetic properties are studied 
by measuring the change in self-inductance of a coil 
when specimens are introduced in the presence of a 
magnetic field. The method is applied to observe 
the variations in magnetic properties of a super­
conductor with the frequency of an applied a.c. field. 
The effects of size, nature of the specimen, and ampli­
tude of the a.c. field are studied while the specimen 
is maintained in the transitional or intermediate state.

J. A. D.
“ O vershoot p h en o m en o n ” in  superconduct­

iv ity . A. D. M is e n e r  (Proc. Camb. Phil. Soc.,
1.937, 33, 583—5S5).—The “ overshoot phenomenon ” 
described by Silsbee (cf. Scott and Brickwedde, A., 
1937, I, 292) is apparently due to local fluctuation of 
temp, at the surface of their specimen caused by its 
particular form and mounting. J. A. D.

Superconductiv ity . F. L o n d o n  (Physical Rev., 
1937, [ii], 52, 886).—A  criticism of Wick (cf. A., 
1937, 1, 606). N. M. B.

Q uantum  th eory  of in teratom ic cu rrents in  
arom atic  com p ou n d s. F. L o n d o n  (J. Phys. 
Radium, 1937, [vii], 8, 397—409).—Anomalous 
diamagnetic anisotropy in aromatic compounds may 
be explained by a system of interat. currents in the 
mol. It is shown that such currents cannot occur in 
saturated compounds. C§H§, C10H 8, anthracene, 
Ph2, pyrene, and phenanthrene are considered in
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detail, and the cale. vals. of the diamagnetic aniso­
tropy are in accord with experimental vals.

A. J. E. W.
M om ent and m olecu lar field  of ferrom agn etics.

L . N e e l  (Ann. Physique, 1937, [xi], 8 , 237—308; 
cf. A., 1936, 420, 555, 668, 671, 1188).—A com­
prehensive presentation of a general theory of vol. 
anomalies, variation of interaction energy with dis­
tance between atoms, variation of molecular field with 
temp., and the differences of ferromagnetic and 
paramagnetic moments of metals and alloys. Calc, 
results are in good agreement with available experi­
mental data. N. M. B .

D ia- and p ara-m agn etism  of m eta llic  m ix ed  
cry sta ls . V. B ehaviour of d isso lved  cobalt 
and rhod ium . E. H il d e b r a n d  (Ann. Physik, 
1937, [v], 30, 593—608; cf. Vogt, A., 1937,1, 352).—  
The susceptibility from —190° to 640° of the following 
series of mixed crystals has been measured : Au-Co 
from 0-3 to 3-4 at.-% Co, Cu-Co from 0-1 to 0-5 
at.-% Co, and Pt-R h from 9 to 32 at.-% Rh. 
Susceptibilities are calc, assuming that those of the 
two components are additive. Weiss’ law is obeyed 
for Co in all cases. The magnetic moment of Co is 
independent of concn. but differs for the two solvents : 
Au-Co ¡¿b>4-6, 0 , between —160° and —250°; Cu-Co 
u-h, 5-4, 0 , between —860° and —1020°. A max. of 
susceptibility was observed in the P t-R h series at 
25 at.-% Rh and is interpreted. Up to 25 at.-%  
Rh, P t behaves as a neutral ground metal. Weiss’ 
law is obeyed for Rh only at the lowest concn. and 
vals. (is, 1-9, 0 , —90° are obtained. The solubilities 
of Co in Au and Cu below 500° are <0-37 and 0-12% 
by wt., respectively, and <  previously recorded vals.

0 . D. S.
A tom ic su scep tib ility  of b ivalent copper.

S. S. B iiatnag ar , H. L e ssh e im , and M. L. K r a n n a  
(J. Indian Chem. Soc., 1937, 14, 445— 448).—The 
susceptibility of several Cu"' compounds has been 
determined. The results show that there is no 
difference in the magnetic state of the Cu atom in 
simple or complex compounds. E. S. H.

M agnetic properties of vanad ium  am m onium  
alum . J. v a n  d f .r  H a n d e l  and A. S ie g e r t  
(Physica, 1937,4 , 871— 878).—Susceptibility measure­
ments varying from 730 to 1909 X 10r® for V NH4 
alum, at temp, between 1-465° and 297-4° K., are 
described and discussed. K . S.

M agnetic an isotropy of rare-earth  su lphates  
and the asym m etry  of th eir  crysta llin e  fields.
K . S. K r ish n a n  and A. Mo ok herji (Nature, 1937, 
140, 549).—The vals. given for the magnetic aniso­
tropy of the octahydrated sulphates of Pr, Nd, Sm, 
and Er do not support the conclusion of Spedding 
et al. (A., 1937, I, 216, 349, 393) that the fields acting 
on the J i o n s  in these crystals are cubic in symmetry.

L. S. T.
M agnetic su scep tib ility  of the CH2 group in  

com bination . J . F a r q u h a r so n  and M. V . C. 
Sastri (Trans. Faraday Soc., 1937, 33, 1472—1474). 
—The val. of xmoi. for *CH2-, calc, from data for 
saturated fatty acids, is — l l ”64±0-026 X 10-®.

F. L. U.

E ffect of r in g-c losu re  on m agn etic  su scep ti­
b ility . J. F a r q u h a r so n  and M. V. C. S a str i (Trans. 
Faraday Soc., 1937, 33,1474— 1478).— From measure­
ments on 3-, 4-, 5-, and 6-membered C rings and the 
related open-chain compounds, constitutive correcting 
consts. for the rings are evaluated. These differ from 
the vals. given by Pascal. The effect of ring closure 
is a fall in diamagnetism except in the 5-ring. The 
necessity for correcting consts. is considered to be due 
to changes in the y of the C atom in rines of different 
size. ' F . L . U.

P erm an en t th erm o-electr ic  cu rrents in  m eta l­
lic  conductors and the therm odynam ic b a sis .
F. Od o n e  (Nuovo Cim., 1936, 13, 11— 15; Chem. 
Zentr., 1936, i, 3800). H. J. E.

T h erm om agn etic  p rop erties of ferric  oxide.
R. Ch ev a ll ie r  and Z. E. BiiGUi (Bull. Soc. chim., 
1937, [v], 4 ,1735— 1742).—Pure cc-Fe20 3, prepared in 
different ways, has a magnetic susceptibility in the 
ferromagnetic region (20°) of 20—100 X 10~6, but 
when traces of alkaline impurities are present the 
val. may reach 1000—2000 X 10-®. In the para­
magnetic region (720°) the susceptibility of 25 
specimens of Fe20 3 from different sources is approx. 
20 X 10-6, independently of the state at low temp, 
and of the presence of traces of impurities.

E. S. H.
D eterm in ation  of the re laxation  tim e  for the  

v ib rational energy  of carbon d ioxide. A. v a n
I tt er bee k  and P. Ma r ien s  (Nature, 1937, 140, 
850—851).—Measurements at 16-6° and —31-0° of 
the absorption of sound in C02 give relaxation times 
at 1 atm. of 8-3 X 10~6 and 13-3 X 10-6 sec., re­
spectively (cf. A., 1937, I, 504). Impurities — a few 
parts per 1000 have a marked effect. L. S. T.

A lign in g  action  of sound fields on non-  
sp h erica l p artic les. R. P o h lm a n  (Z. Physik, 
1937, 107, 497—508).—A mathematical analysis of 
the motion of disc-shaped particles under the influence 
of stationary supersonic waves. An observable 
alignment of the particles can be produced only by 
very weak sound fields. H. C. G.

P eriod ic ity  in  the appearance of supersonic  
w aves. F. H ie d e m a n n  and E. S c h r e u e r  (Z. 
Physik, 1937, 107, 463—473).—The theories of Nath 
and of Nomoto regarding the interference phenomena 
observed when a system of stationary supersonic 
waves is illuminated with parallel light are discussed 
in relation to Winkelmann’s investigation of an 
analogous phenomenon with an optical lattice. A  
diagrammatic illustration of the phenomenon is given.

H. C. G.
U ltrason ic  in terferom etry  for liqu id  m ed ia .

F. E. Fox (Physical Rev., 1937, [ii], 52, 973—981).—  
Mathematical. Theory is discussed and measurements 
with H 20  are reported. N. M. B.

M ech an ism  of lum in escen ce in  liq u id s under  
ultrason ic treatm en t. V. L . L e v sc h in  and S. N. 
R sh ev k in  (Compt. rend. Acad. Sci. U.R.S.S., 1937, 
16, 399—404).—The intensity of the luminescence 
of H 20  and aq. solutions under the action of ultra­
sonic vibration decreases with rising temp, and dis­
appears at about 50°. Traces of most salts have little
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effect, but NaHC03 causes quenching, as does satur­
ation with C02. This is interpreted as confirming that 
the luminescence is due to formation in the liquid of 
cavities filled with H 20  vapour, which is excited under 
the influence of p.d. produced when the liquid is 
disrupted or the cavities destroyed. The luminescence 
of hydrazide solutions increases with amplitude of 
vibration but disappears in very violent vibrations.

J. W. S.
E ffect of in ten se  sound on m eta llic  m elts .

I . P re lim in a ry  exp erim en ts. G. S ch m id  and 
L. E h r e t  (Z. Elektrochem., 1937, 4 3 , 869—874).—  
Apparatus for studying the effect of intense high- 
frequency sound vibrations on metallic melts is 
described. Sb, Cd, duralumin, and silumin after 
solidification while exposed to the vibrations show a 
marked increase in fineness of structure, with corre­
sponding changes in mechanical properties. Sb 
solidifies without the usual supercooling; the cooling 
curves of the other metals arę unaffected. The 
vibrations enable Pb to be dispersed in Al.

F. J. G.
M .p . of s ilicon . F. H o ffm a n n  and A. S ch ulze  

(Physikal. Z., 1937, 38, 901—905).—The m.p. of Si 
(99-89%) determined by a thermo-electric and by 
an optical-pyrometric method, is 1410^2°. Commer­
cial Si (98%) melts about 2° lower. A. J. M.

M easu rem en ts of the a tom ic heat of a lu m in ­
iu m  from  1-1° to 20° K. J. A. K o k  and W. H
K eesom  (Physica, 1937, 4 , 835— 842).—Transition 
from superconductive to nonsuperconductive state 
occurs at 1-13° K. The at. heat is given by Cv — 
.0(419/7’) - f  0 0003484?’ g.-cal./degree m o l.; below
1-13° K., C\ increases sharply. K . S.

P h ase  eq u ilib ria  in  hydrocarbon sy stem s. X X . 
Isob aric  heat capacity  of gaseou s propane, 
M-butane, isobutane, and n-pentane. B. H.
Sa g e , D . C. W eb st e r , and W . N. L ac ey  (Ind. Eng. 
Chem., 1937, 29, 1309—1314; cf. A., 1937,1, 413).—  
The vals. of Cp for these gases have been determined 
at 70—340° F. and 760 mm., and the data for zero 
pressure deduced. J . W . S.

Specific h eats of so lid s due to  m olecu lar  
rotation s. T. S. Ch a n g  (Proc. Camb. Phil. Soc., 
1937, 3 3 , 524— 533).—Mathematical. The methods 
recently used in the treatment of the order-disorder 
transitions in alloys (cf. A., 1935, 1192) are applied to 
calculate the chango in sp. heat due to mol. rotation 
in solids. Rotation of the mols. occurs above a certain 
crit. temp., resembling the crit. ordering temp, 
in alloys, and gives rise to a sudden discontinuity in 
the val. of the sp. heat. Previous calculations made 
by Fowler (cf. A ., 1935, 683) using the Bragg-Williams 
type of approximation are now repeated using Bethe’s 
method. The agreement with experiment is still 
poor. J. A. D.

T ran sition s in  so lid  m on o- and tetra-deutero-  
m ethane. E ntropy relation s of m onodeutero- 
m ethane CH3D and of deuterium  hydride HD.
K. Cl u s iu s , L. Popp, and A. F r a n k  (Physica, 1937, 
4 , 1105—1116; cf. A., 1937,1 ,505).—Work previously 
published is summarised. F , L. U.

D ata of sta te  of n orm al and para-hydrogen  
from  the b .p . to 55° K. E. A. L ong  and 0 . L. I. 
B ro w n  (J. Arner. Chem. Soc., 1937, 5 9 , 1922—1924). 
—Comparison of the P -V -T  relations of normal and 
i>-Ha at 21—56° K. reveals no essential difference in 
behaviour. J. W. S.

Liquid h e liu m  tem p eratu res. I . B .p . of 
h eliu m . II. Vapour p ressu re  curve of liquid  
h eliu m . G. Sc h m id t  and W. H. K eesom  (Physica, 
1937, 4 , 963—970, 971—977).—I. Redetermination of 
the normal b.p. of He gives 4-216° K. The apparatus 
is described.

II. New measurements on the v.p. of He between 
0 and 76 cm. give temp, slightly higher than those 
calc, by the formula; which form the basis of the 1932 
temp, scale. A table of differences is given. The 
X-point is at p — 3-83 cm. Hg. T  =  2-186° K. ±0-002.

F. L. U.
P ressu re , vo lum e, tem perature properties of 

nitrogen  at h igh  density . I. R esu lts obtained  
w ith  a w eig h t p iezom eter. II. P isto n  d is ­
p lacem en t m eth od . M. B e n e d ic t  (J. Amer. 
Chem. Soc., 1937, 5 9 , 2224— 2233, 2233—2242).—
I. Apparatus and procedure for the gravimetric 
determination of gas d is described. Results are 
recorded for N 2 at —100° to —183° and 100—1250 
atm., and at 0° and 1550 atm. An equation of state, 
which fits these and other published data, is derived. 
The Joule-Thomson inversion curve for N2 has been 
calc, from the equation of state and found to agree 
with the experimental curve of Roebuck and Osterberg.

II. The vol. changes of N 2 have been measured 
by the displacement of a gas-tight piston fitted to a 
cylinder containing N2. Sp. vols. have been deter­
mined at 980— 5800 atm. and from -—175° to 200°, 
with a probable error of 0-24%. An equation of 
state has been fitted to the data, and derived thermal 
data have been obtained from it. E. S. H.

Vapour p ressu re  and d issocia tion  of tu n gsten  
hexachloride in  the g as p h ase. A. A. V e r n o n  
(J. Amer. Chem. Soc., 1937, 5 9 , 1832— 1833).— Over 
the temp, range 25—150° the v.p. (p) of WCle is 
given by log p  — 3-1 — 1198/T. The equilibrium 
consts. at 1087°, 1227°, 1327 , and 1727° indicate 
that the heat of dissociation is about 9000 g.-cal. per 
mol. J. W. S.

Vapour ten sion s of certa in  su b stan ces in  the  
in terval 0—50 atm . D . N. T a r a s e n k o v  and V. P. 
A fino g eno v  (J. Phys. Chem. Russ., 1937, 9 , 889— 
900).—The v.p. of the following substances are 
determined : H20  (118— 237°, 2—41-7 kg. per sq. 
cm.), C6H 6 (91—288°, 1-53— 48-2 kg.), EtBr (48—226°,
1-53-49-9 kg.); EtOH (96—220°, 2-13—46-1 kg.) 
Ph20  (267—447°; 1-23— 17-9 kg.); Ph, (260—402°,
1-23—11-4 kg.); C10H 8 (233— 434°, 1-48—27-1 kg.); 
SbCl, (235-480°, 1-53—41-0 kg.; and 72—231°,
1-2—756 mm.); AlBrs (271— 482°, 1-53—19-7 kg.); 
and BiCl3 (245—446°, 3—750 mm.). E. R.

S y m m etr ica l d iethyl su lp h ite . F. I sh ik a w a  
and C. T a n o be  (Bull. Inst. Phvs. Chem. Res. Japan, 
1937, 16, 1318—1322).—The v.p. (0— 158°) is given 
by log10 P  (mm.) =  -2253-92 /T  +  1-75 log T  -  
0-0017942’ +  4-272492. The calc, heats of evapor-
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ation are 10,623 g.-cal. at 25° and 10,294 at the b.p. 
The b.p. is —119-8°. The vals. of Trouton const., 
Ramsay-Shields const., and parachor are discussed in 
relation to mol. association. E t2S 0 3 is a normal 
liquid. E. S. H.

M ore p recise form ulation  of fundam ental con­
cepts of th erm od yn am ics. K. A. P utilo v  (Bull. 
Acad. Sci. U.R.S.S., 1937, Ser. Chim., 701—714).—It is 
suggested that thermometry and the theory of the 
equation of state should bo based on the principle 
that if a body is heated or cooled one or more variables 
of state in addition to the temp, change. Thermo­
dynamically the only possiblo forms of energy transfer 
are heat and work. Work is a macrophysical form of 
energy transfer, whilst heat is a complex of micro- 
physical processes. A process occurring in an isolated 
system may bo defined as irreversible if any process 
resulting solely in the restoration of the system to 
its original state is impossible. The definition of an 
equilibrium process is discussed. R. C.

E quation of sta te  of g a ses  and cr itica l pheno­
m en a . J . E. L e n n a r d -J o n e s  (Physica, 1937,
4, 941—956).—The potential energy of mols. at a 
separation r is conveniently represented as the sum 
of attraction and repulsion terms Xr-n — ur-"1. The 
properties of this function are discussed, and vals. of 
X and (i. are given for several gases when n =  12, 
m — 6. An equation of state for high pressures is 
derived by classical statistical methods and used to 
calculate the Boyle temp., b.p., crit. temp., and heat 
of sublimation of a no. of gases. Appreciable di­
vergence between observed and calc. vals. is found 
only with the lightest gases, for which agreement is 
not to be expected. P. L. U.

Q uantum  th eory  of the non-ideal g a s . II. 
B ehaviour at lo w  tem p eratu res. E. B et h  and
G. E. U h l e n b e c k  (Physica, 1937, 4, 915—924; cf. 
A., 1936, 1191),—Mathematical. F. L. U.

G eneral ex ten sion  of B o ltzm a n n ’s  m ethod  to  
van der W aals g a se s . L. W a l d m a n n  (Physica, 
1937, 4, 1117— 1132).—Mathematical. P. L. U.

S ta tistica l m ech an ics of condensing sy stem s. 
M. B orn  (Physica, 1937, 4 , 1034— 1044).—Mathemat­
ical. The treatment adopted by Mayer and Ackor- 
rnann (J. Chem. Physics, 1937, 5 , 67, 75) is improved 
and simplified. * P. L. U.

T heory of condensation . B. K a h n  and G. E. 
U h len be c k  (Physica, 1937, 4, 1155— 1156).— Com­
ments on a paper by Mayer (J. Chem. Physics, 1937,
5, 67). F. L. U.

T h erm al conductiv ity  of superconductors in  
a m agn etic  field . K. Me n d e l s s o h n  and R. B. 
P o ntiu s  (Phil. Mag., 1937, [vii], 24, 777—787).—  
The change of the thermal conductivity of a super­
conductor in a transverse magnetic field (4-2 k ., 
0— 1500 gauss) in the case of Pb is similar to the 
change in the electric conductivity; a Pb-B i alloy 
shows a hysteresis effect. K . S.

R esearches on h ea t conduction by rarified  
g a ses . III . T h erm al accom m odation  co­
efficient of h e liu m , neon, and h ydrogen  at 12—
2 0 °  K . W . H. K eesom  and G. S c h m id t  (Physica,

1937, 4 , 828—834; cf. A., 1937, I, 72).—The thermal 
accommodation coefficients for He, No, and H2 
at 12—20° K. are given, Oj,«, =  1-00 for T  TcM_, 
even when the glass surface is covered with an ad­
sorbed unimol. layer. Knudsen’s formula for mol. 
heat transfer is valid. K. S.

Influence of m agn etic  fie ld s on the h eat con­
ductiv ity  of g a se s . IV. In vestiga tion s on m ix ­
tu res of oxygen  w ith  d iam agn etic  g a se s . II. 
S e n e t l e b e n  and J. P iet zn e r  (Ann. Physik, 1937, 
[v], 3 0 , 541—554; cf. A., 1936, 1191).—The effect 
of magnetic fields on the heat conductivity of 0 2 is 
decreased by the addition of diamagnetic gases. The 
effect is approx. oc the partial pressure of 0 3, showing 
that the influence of magnetic field is effective in 
collisions both between an 0 2 and a diamagnetic gas 
mol. and between two 0 2 mofs. The influence of the 
effective cross-section and of the mol. wt. of the added 
gas is calc, and for gases of mol. wt. close to that of 
0 2 agrees with experimental vals. For heavier and 
lighter gases agreement is obtained when it is assumed 
that the effect of magnetic field in collision between 
two 0 2 mols. is >  that in collision between an 0 2 
and a diamagnetic gas mol. 0 . D. S.

T h erm al conductiv ity  of pure iron . D . H at- 
tori (Sci. Rep. Tohoku, 1937, [i], 2 6 , 190—205).—  
An apparatus for measuring the thermal conductivity 
of Fe and steel over a range of temp, is described. 
The thermal conductivity of Armco steel is measured 
between 30° and 700° and varies from 0-167 to 0 -09 g. -cal. 
per °c. cm. sec. From these results the most probable 
val. for the thermal conductivity of pure Fe at 30° 
is calc, to be 0-172—0-175 g.-cal. per °c. cm. sec.

F. J. L.
A ccom m odation  coefficien ts of the noble  

g a se s  and the specific  heat of tu n gsten . W. C. 
Michels (Physical Rev., 1937, [ii], 5 2 , 1067— 1073).—  
A semi-classical treatment of the thermal accommoda­
tion coeffs. for monat. gases against solid surfaces is 
developed on the basis of Compton’s sp. heat theory. 
Application to the data of Roberts (cf. A., 1934, 6) is 
satisfactory if the heats of adsorption of He and No 
on W are taken as 50 and 278 g.-cal. per g.-atom, 
respectively. The Compton characteristic temp, of 
W is 148° k ., indicating that the excess sp. heat of 
W above the classical val. is partly due to anharmonic 
terms in the potential energy of the at. oscillators.

N. M. B.
V iscosity  of air. W. V. H o u st o n  (Physical 

Rev., 1937, [ii], 5 2 , 751—757).—Using the rotating- 
cylinder apparatus, remeasurements of -/) and re- 
determination of all consts. were made. The val. of 
t] at 22° is l-8243dh0-0045 c.g.s. units; this raises 
the oil drop val. of e to 4-796 X 10_1Q e.s.u. New  
corrections are discussed. N . M. B.

F luorine a t lo w  tem p eratu res. V. V iscos­
ity  of fluorine g a s . E. K a n d a  (Bull. Chem. Soc. 
Japan, 1937, 1 2 , 463— 468).—B y measuring tho 
decrement of the oscillation-rotation of a disc, tho 
•>1 of F2 has been determined between —186° and 0°, 
and the vals. have been used to calculate the diameter 
of the mol., 3-02 a ., the mean free path, 9-12 x  10~G 
cm., and the Sutherland const., 129. C. R. H.



IV (h, i), y  (a) GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. 23

E ffect of s im ila r ity  of p a rtic les  on g a s  kinetic  
quan tities w ith  application  to  nuclear sp in s.
0 . H a l per n  and E. Gw athm ey  (Physical Rev., 
1937, [ii], 52, 944— 951).—Mathematical. Theory is 
developed and applied in detail to the determination 
of the coeff. of and thermal conductivity of ortho- 
and para-H2. In favourable cases (Ne) the nuclear 
spins of isotopes can be determined from ij. N. M. B.

M ob ilities of ion s in  a  ser ie s  of liq u id  hydro­
carbons and th e ir  rela tion  to  v isco sity . I. 
Adamczewski (Ann. Physique, 1937, [xi], 8, 309—  
359).—Using an improved high-precision Langevin 
method, measurements were made of the mobilities 
of ions formed by X-rays in the five hydrocarbons 
C5H 12—C9H 20. Three types of ion exist in each 
liquid: two positive, of relative mobility 3 :1 , and 
one negative of intermediate mobility. The limiting 
mobilities of the slowest ion in C3H20 and the fastest 
in C5H 32 are 0-78 X 10"4 and 12-01 X 10-4, diminish­
ing uniformly with increase of rh An analysis of the 
variation of mobility u  with vj gives u — where 
A  is a coeff. characteristic of each ion. W ith the help 
of Stokes’ law this leads to an ionic radius cc -y/ij.

N .M .B .
Influence of tem perature and specific volum e  

on v isco s ity  of liq u id s . W. R. v a n  W ijk and W. A. 
S e e d e r  (Physica, 1937, 4 , 1073— 1088).—Experi­
mental formulae proposed to express the 75-O relation 
for liquids are discussed theoretically, and it is shown 
that formulae in which the temp, is assumed to affect 
i} only by influencing the sp. vol. are applicable to 
non-configurational liquids, whilst those in which a 
direct influence is assumed are applicable to liquids 
possessing internal structure. A formula is given 
which is applicable to measurements under atm. and 
higher pressures and which shows the difference 
between the two classes of liquids. F. L. U.

E xp erim en ta l developm ent of th erm al 
diffusion . T. L. I b b s  (Physica, 1937, 4, 1133—
1140).—A historical summary. F. L. U.

D eterm ination  of specific grav ity  and refractive  
in d ex  of aqueous so lu tion s of [3-chloroethyl alco­
h o l. J. Ma t e jk a  and B. J e l in e k  (J. Chim. phys., 
1937, 34, 611—614).— Data are recorded for the 
complete range of solutions at 20°. n 0c concn., but a 
slight deviation from linearity at medium concns. is 
observed for d. E. S. H.

Specific h eats of aqueous so lu tion s of carbam ­
ide from  2° to  40° and th e  ap p a ren t m o la l h e a t  
capacity of carbam ide. F. T. G tjc k e r , jun., and
F. D. A yres (J. Amer. Chem. Soc., 1937, 59, 2152—  
2155).—Sp. heats are recorded for the range from  
0-lM to a nearly saturated solution. The apparent mol. 
heat capacity changes less with concn. than does that 
of a  1 : 1 electrolyte. Equations connecting these 
properties with concn. have been derived.

E. S. H.
V iscosities of so lu tion s of ch lorides in  certain  

so lven ts. F. E. D o lian  and H. T. B riscoe (J. 
Physical Chem., 1937, 41,1129—1138).—The increase 
of 1} produced by the addition of chlorides to EtOH  
is in the order : NiCl2 >  A1C13 >  CoCi2 >  CuCl2 >  
FeCl3 >  CdClj >  SnCl4 >  HgCl2; the increase is

>  the corresponding increase in aq. solutions. AIC13 
increases yj for E t0 H -H 20  mixtures. Vais, of -r) for 
EtOH-CCl4, HgCI2-AcOH, and SnCl4-EtOAc mixtures 
are recorded and the applicability of the equation of 
Jones and Dole (A., 1929, 1395) is considered.

F. R. G.
V iscosity  in  concentrated solu tion . R. Hotr- 

w m K  (Osterr. Chem.-Ztg., 1937, 40, 472—475).—  
Formulas connecting -q for viscous solutions with 
concn. are compared, special reference being made to  
cellulose nitrate, viscose, rubber, polystyrene, and 
synthetic resin solutions. J. W. S.

O ptical behaviour of d isso lved  io n s  and it s  
sign ificance for structure of so lu tion s of electro­
ly tes . V I. Interaction  betw een  ion s and so l­
vent m olecu les, and structure of w ater-a lcoh o l 
m ix tu res . G. K ortum  (Z. physikal. Chem., 1937, 
B, 38, 1—22; cf. A., 1937, I, 77).— Largely a more 
detailed account of work already described (ibid., 
61). The physical properties of Et0H ~H 20  mixtures 
suggest that at low concns. EtOH is present as a mol. 
dispersion in H 20 , whilst at higher concns. the degree 
of dispersity is smaller and mol. swarms of EtOH may 
be present. R. C.

E lectronic structure of a lloys. J. C. Slater  
(J. Appl. Physics, 1937, 8, 385—390).—Theoretical. 
On the assumption that the 3d electrons in Fe, Co, and 
N i are completely magnetised, the magnetic moments 
of the respective atoms should be 2-7, 1-7, and 0-6, 
which correspond with the no. of unfilled spaces in the 
3d group. The relation is shown to hold also for 
Ni-Cu, Ni-Zn, Ni-Co, Fe-N i, Fe-Co, Fe-V , and 
Fe-Cr alloys. R. C. M.

A lloys of g a lliu m  w ith  m ag n esiu m . N. A.
Pushin and O. D. Mici6 (Z. anorg. Chem., 1937, 234 , 
229—232).—The system Ga-Mg has been studied by 
means of cooling curves. There are four compounds, 
MgGa2, MgGa, Mg2Ga, and Mg5Ga2. F. J. G.

A lloys of g a lliu m  w ith  a lu m in iu m . N. A.
PtrsmN and 0 . D. Micid (Z. anorg. Chem., 1937, 234 , 
233—234).—The results of Jenckel (A., 1935, 291) 
have been completely confirmed and the earlier results 
of Pushin and Stajic (A., 1933, 118) are therefore in­
correct. F. J. G.

So lid  so lu tio n s, th e ir  la tent energy , and th e ir  
la ttice  constant. J. Cich o c k i (J. Phys. Radium, 
1937, [vii],8,391—396; cf. A., 1937,1,138).—Solutions 
of Zn, Ga, and Ge in Cu, and of Cd, In, Sb, and Sn in 
Ag, are discussed. The degree of perturbation caused 
by substitution of a solute atom in the solvent lattice 
is evaluated using Mott’s formula, and the vol. of the 
solute atom deduced. Formulas have been derived 
for the lattice const, and for the “ latent energy,” 
from which the m.p. depression can be calc. An 
analogous treatment of interstitial solute atoms is 
given; in cases such as Cu-Zn the proportion of such 
atoms is negligible. A. J. E. W.

W idm anstatten  stru ctu re. DC. The M g -  
M g2S n  and P b -S b  sy stem s. G. D erge, A. R. 
K ommel and R. F. Mehl (Amer. Inst. Min. Met. 
Eng. Tech. Publ. 820, 1937, 12 pp.; Met. Tech., 
1937, 4, No. 6).—Mg2Sn with a CaF2 type of lattice-
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separates from the close-packed hexagonal Mg 
matrix with three different orientation relationships :
(a) [111] || [00-1] and [110] || [10-0]; (b) [110] || [00-1] 
and [110] |1 [10-0]; (c) [111] || [00*1] and [110] ||
[11-0], On cooling from 560°, plates form parallel 
to the [00-1], [10-1], and [10-2] planes of the matrix; 
quenching and ageing at 250° forms plates on the 
[00-1] planes only. The different pptn. mechanisms 
are related to the shearing processes which operate at 
the heat-treating temp. Rhombohedral Pb ppts. 
face-centred cubic Pb as plates parallel to the [111] 
planes of Pb as expressed by the relation [111] Pb ||
[001] Sb and [110] Pb |j [100] Sb. R. B. C.

C onstitution  of tbe m eta llic  p h ases N aZ n13, 
KZn13, and KCd13. E. Z in t l  and W. H au ck e  
(Naturwiss., 1937, 25, 717).—Extraction of Na-Zn 
alloys with liquid NH3 gives NaZn13 with cubic 
structure and a 12-27 a. For KZn13 and KCdu  
the vals. of a are 12-36 and 13-77 a., respectively.

A. J. M.
M ixed  cry sta l ser ies  M gC u2-M gN iZ n  and  

M gZn„-M gCuAl. W. Dora no (Metallwirts., 1935, 
14, 918—919; Chem. Zentr., 1936, i, 3974).—Cu 
in MgCu2 and Zn in MgZn2 can be replaced in all 
proportions by NiZn and CuAl, respectively. Lattice 
measurements for these mixed crystals are recorded.

H. J. E.
Isom orp h ism  of the tern ary  com pounds  

M n3Zn3A l2 and M g4CuAl6. F. Laves, K. Loh- 
b erg  and H. W itte  (Metallwirts., 1935, 14, 793— 
794; Chem. Zentr., 1936, i, 3797).—X -Ray and 
micrograpliic data are discussed. Mn,Zri3Al2 and 
Mg4CuAl6 form cubic face-centred crystals (a 14-16±  
0-03 and 14-25;t0-03 A., respectively; 161 atoms in 
unit cell in each case). H. J. E.

D ependence on com p osition  of the cr itica l 
ord erin g  tem p eratu re in  a lloys. C. E . E ast- 
hope (Proc. Camb. Phil. Soc., 1937, 33 , 502—517).—  
Mathematical. The statistical method of Bethe 
(cf. A., 1935, 1192) is applied to alloys having super­
lattices of the A B  and A B :l types. It  is assumed that 
at any temp, the alloy is in a single phase. The 
theoretical relation between the max. val. of the 
crit. temp, and the composition indicates that for 
alloys of the A B  type, the max. should occur when 
[-4] =  [B] as found by experiment. For alloys of 
the type AB^ the crit. temp, should have a max. 
when [4 ] >  | .  This result is not in agreement with 
experiment. Both results agree, however, with the 
calculations of Bragg and Williams (cf. A., 1934, 954), 
who made use of a simplified relationship between the 
configurational energy and the degree of ordering.

J. A. D.
Incom plete so lu b ility  of liq u id  iodine in  carbon  

tetrach lorid e . J. H . H ilderran d (J. Amer. 
Chem. Soc., 1937, 59, 2083—2085).—I and CC14 form a 
liquid-liquid system having a crit. solution temp. 
160-5°. The relation between the solubilities of I  
in the solid and liquid states is discussed.

E. S. H.
S o lu b ility  of cellu lose and of its  e th ers. S.

P apkov, F . R ogovtn, and Y. K a r g in  (J. Phys. 
Chem. Russ., 1937, 9, 156— 157).— In contact with  
certain other liquids complete m iscibility is found to

occur below and above certain tem p.; between these 
the miscibility is limited and two layers are formed.

E. R.
S o lu b ility  in  tern ary  sy stem s. J. S. K aza r- 

n o v sk i (J. Phys. Chem. Russ., 1937, 9, 25— 31).—  
The solubility of a non-volatile component in a 
mixture of two volatile solvents has been calc, for 
the system NaCl +  H 20  +  NH3. E. R.

F luorine at lo w  tem p eratu res. III. D isso lu ­
tion  of ch lorine in  liq u id  fluorine. S. A oyam a 
and E. K a n d a . IV. Separation  of fluorine from  
oxygen  by adsorption  and rectification . E. 
K a n d a  (Bull. Chem. Soc. Japan, 1937, 12, 455— 457, 
458—462).—III. A  saturated solution of Cl2 in 
liquid F2 at —195° contains 1-04% Cl2.

IV. 0 2 is adsorbed by C in greater quantity than 
F2. After five adsorptions at —180° a mixture 
containing 96% F2 and 3-7% 0 2 was refined to 99-4% 
F2 and 0-4% 0 2, Rectification of liquid mixtures of 
F2 and 0 ,  yielded a liquid containing 99% F2.

C. R. H.
T heory  of d iffusion  in  so lid s . J. E. D o rn  

and 0 . E . H a r d e r  (Amer. Inst. Min. Met. Eng., 
Tech. Publ. 836, 1937, 19 pp.; Met. Tech., 1937, 
4, No. 6).—A theory of diffusion in metals is developed 
which takes account of the lattice structure. It 
affords an interpretation of the relations between the 
energy of loosening of an atom and the m.p. and of 
diffusibility and solubility. Equations relating to 
interstitial and substitutional diffusion are given. 
Applications of the theory are discussed.

R. B. C.
S ta tis tic s  of hyd rogen -p a llad iu m  sy stem . J. R .

L acher  (Proc. Camb. Phil. Soc., 1937, 33, 518— 
523).—Theoretical. The statistical theory of Peierls 
and Bethe is applied to solutions of H 2 in Pd. The 
dissociation of H 2 mols. and the existence of excited 
vibrational states of the absorbed atoms are taken 
into account. The results are compared with 
previous calculations in which the Bragg-Williams 
type of approximation was used. The theoretical 
isotherms at 160° and 295° are compared with 
experimental data. J. A. D.

So lu b ility  of deuterium  and h ydrogen  in  so lid  
pallad ium . III. A. S ie v e r t s  and W. D anz 
(Z. physikal. Chem., 1937, B , 38, 46— 60; cf. A., 
1937, I, 75).—The isobars for the solubility of D 2 
and H2 in Pd-blaclc at 20—350° and 740 mm. and the 
isotherms at 80—300° up to 1150 mm. have been 
determined. The curves for the two gases aro similar 
in form, and within certain limits the solubility cc 
(pressure)*. The ratio (n) of the solubility of D 2 
to that of H 2 under the same conditions is always 
< 1 , the val. at room temp, being 0-96 and at 200° 
0-60. In the system Pd-H 2 the transition from the 
a-phase, which dissolves H 2 and I)2 only sparingly, 
to the ¡3-phase, which takes up much more H 2 and D 2, 
occurs on the isobars at higher temp, and on the iso­
therms at lower pressures than in the system P d-D 2. 
From an equimol. mixture of H 2 and D 2 at 100° 
under 1 atm. Pd sorbs H2 preferentially. R. C.

M anganese and hydrogen . A. S ie v e r t s  and  
H. Moritz (Z. physikal. Chem., 1937, 180, 249— 
263).—T he so lub ility , s, o f  H2 in  Mn, w hich  has been
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measured at 20— 1320° at pressures, p , up to 1 atm., 
is that in Cr, Fe, Ni, or Co. The solubility isobar 
for 760 mm. shows the existence of three transition 
points for solid Mn (cf. A., 1936, 1455). At a given 
temp, s for a- or g-Mn oc -\/p. The temp, coeffs. of 
s for ¡3-, 3'-, y-, and molten Mn are positive, but the 
solubility curve for a-Mn has a min. At the m.p. 
s for molten Mn is for the solid y-phase. R. C.

S o lu b ility  of noble m eta ls  and h igh  p ressu re .
II. D isso lu tion  of go ld  in  cyan ides at h ig h  air  
p ressu res. III. Influence of tem perature and  
concentration  of p o ta ssiu m  cyanide on the rate  
of d isso lu tion  of go ld  at h ig h  a ir p ressu res. V. G. 
Tr o n e v  and S. M. B o n d in  (Compt. rend. Acad. Sci. 
U.R.S.S., 1937, 16, 281—284, 313—316).—II. The 
rate of dissolution of Au in aq. KCN increases with 
increasing pressure of air up to 50 atm., but is not 
affected by further increases at 18°. At 50° the rate 
of dissolution increases steadily up to 70 atm. In N2 
the rate is very small and almost independent of  
pressure. The results indicate that there is an optimal
[0 2] below which diffusion of Oz is the controlling 
factor.

III. At high pressures (50 atm.) there is a sufficient
[0 2] to eliminate effects due to variation of this factor 
and under these conditions the rate of dissolution 
increases continuously with rising temp. The effect 
of varying [KCN] is the same as at 1 atm. F. J. G.

S o lu b i l i t i e s  o f  c u p r ic  s u lp h a te  a n d  s t r o n t iu m  
c h lo r id e  in  d e u te r iu m  w a t e r .  F . T. Mil e s  and 
A. W . C. Me n z ie s  (J. Amer. Chem. Soc., 1937, 5 9 ,  
2392—2395).—Solubility data for CuS04 at 2-7— 
110° and for SrCl2 at 0— 145° in 98-1% D 20  are re­
corded. The transition points CuS04,oD20  -> 
CuS04,3D20  96-2±0-2°, SrCl2,6D20  -> SrCL„2D20  
56-4±0-2°, and SrCl?,2D20  -> SiCL2,D20  128-5±  
0-5° have been determined and compared with the 
vals. for the corresponding hydrates. E. S. H.

C om position  of th e  liq u id  phase in  aqueous 
sy stem s con ta in in g  stron g  e lectro ly tes of h igh er  
valency types as so lid  p h ases. G. A k erlof 
(J. Physical Chem., 1937, 41, 1053— 1076).—Solubil­
ities at 25° are recorded for Ba(N 03)2-NaBr, -BaBr2, 
-BaCl2, -Ba(OH)2, -FeCls, -NaNO ,, -A1(N03)3) and 
-T h(N 03)4, N aN 03-A l(N 03)3, KCl~FeCl3, and
K3Fe(CN)6-KCl. The composition of these and a 
no. of other systems can be expressed by the author’s 
equation (A., 1934, 490). F. R. G.

S o lu b ility  curves of the sy stem s carbon  
tetrach lorid e-n -a lk y l ac id s-w ater  at 25°. H. A.
Sm ith  and M. B erm an  (J. Amer. Chem. Soc., 1937, 
5 9 , 2390—2391).—Solubility data are recorded for 
the ternary systems involving straight-chain acids 
with 1—7 C. With increasing chain length the 
mutual solubility increases at first, but later decreases. 
The max. occurs with EtC 02H. E. S. H.

S a ltin g-ou t of m olecu lar benzoic acid  in  
aqueous sa lt so lu tion s at 35°. G. M. Goeller  
and A. Osol (J. Amer. Chem. Soc., 1937, 59, 2132— 
2134).—The solubility, of BzOH in aq. LiCl, NaCl, 
NaBr, KC1, KBr, N al, KI, and BaCl2 ha« been 
determined, and the mol. solubility and salting-out 
const, have been calc, for each concn. of salt. The

vals. are compared with published data for 25° and 
18°. E. S. H.

Saltin g-ou t by com p lex  cob alt sa lts . P. P.
K ozakevitsch  and R. S. J a n k e le v itsc h  (J . Phys. 
Chem. Russ., 1937, 9 , 113—122).—The salting-out 
effect of complex Co ions was investigated by 
measuring their influence on the miscibility of H aO 
and PhOH. Increase in the size of the cation by 
the introduction of neutral mols. into the complex 
decreases the salting-out capacity, but exchange of  
NHS for II ,0  in the complex is without effect.

E. R.
E xperim enta l te s ts  of recent th eories descrip ­

tive  of the sa ltin g -ou t effect. P. S. A lbrig h t  
(J. Amer. Chem. Soc., 1937, 5 9 , 2098—2104).—  
Dielectric consts. for aq. COMe2, NH2Ph, Et20 ,  
glycerol, glycine, and CO(NH2)2, and d vals. for aq. 
C0Me2, NH2Ph, glycine, and C0(NH2)2 have been 
determined. From the data and the Debye theory of 
salting-out, the limiting slopes of the solubility 
curves for the non-electrolyte solutes have been calc, 
as a function of salt concn. The calc, solubilities agree 
well with those observed in the more dil. solutions, 
confirming the essential correctness of the Debye 
theory. E. S. H.

P eriod ic  stru ctu res ; L iesegan g  phenom enon  
in  agar g e ls . M. F. T a b o u r y  and J. B e r n u c h o x  
(Bull. Soc. chim., 1937, [v], 4 , 1857— 1866).—The 
influence of electrolyte impurities on the formation of 
Liesegang rings in agar is discussed; the formation 
of Ag2Cr04 rings is favoured by the presence of Br' 
and inhibited by S 0 4". The density ” of the rings 
is independent of [K2Cr20 7] and hardly affected by 
[KBr] in the gel. The law of Jablczynski relating 
the distances between successive rings is confirmed.

E. S. H.
P eriod ic stru ctu res ; L iesegang phenom enon  

in  starch  p aste . M. F. T a b o u r y  and L. T o u r n a t  
(Bull. Soc. chim., 1937, [v], 4 , 1866— 1876).—  
Ag2Cr04 rings are not formed when A gN 03 diffuses 
into starch paste containing K2Cr20 7, but rings 
appear when KBr is added to the gel. Periodic 
structures are produced when CuS04 diffuses into 
starch paste containing K2Cr04. The law of Jablczyn- 
ski does not appear to be valid in this case. White 
light and the presence of P 0 4"' inhibit the formation 
of the structures. E. S. H.

P eriod ic  stru ctu res ; L iesegan g  phenom enon  
in  agar. A ction  of lig h t. M. F. T a b o u r y  and 
M. B kllot (Bull. Soc. chim., 1937, [v], 4 , 1876— 
1884).—When the gel containing K 2Cr20 7 and KBr 
is illuminated with light from an electric lamp for a 
short time before causing A gN 03 to diffuse into the 
gel in the dark, the formation of rings is favoured; 
when the illumination is prolonged the formation of 
rings is inhibited. E. S. H.

P eriod ic form ation  of layers in  the cry sta llis ­
ation  of aqueous so lu tion s of n ick el su lphate,
cupric ch loride and su lphate. P. F. Mic h a l ev
(J. Phys. Chem. Russ., 1937, 9 , 157). E. R.

P eriod ic  crysta llisa tion  of copper su lphate  
on filter-paper. P. F. Mich alev  (J . Phys. Chem. 
Russ., 1937, 9 , 159). E. R.
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A dsorption of hydrogen by supported  n ick el 
poisoned  w ith  carbon m onoxide. C. W. Gr if f in  
(J. Amer. Chera. Soc., 1937, 59, 2431—2434).—  
Adsorption measurements at 0° show that very small 
amounts of CO cause increased adsorption of H 2. 
With larger amounts of CO a small low-pressure 
increase in H 2 adsorption is found, although at higher 
pressures there is a considerable decrease. Larger 
amounts of CO decrease the rate of adsorption. 
It is probable that some, but not all, of the active 
Ni centres are able to adsorb H„ as a second layer 
above the CO. E. S. H.

A ctivated adsorption  of oxygen  b y  m olyb ­
denum  film s. J. H. d e  B o er  and H. H. K r a a k  
(Rec. trav. chim., 1937, 5 6 , 1103— 1110).—The . 
oxidation of Mo has been followed by measuring the 
change in electrical resistance of a film of Mo (which 
has adsorbed 0 2 at —185°) when the temp, is raised in 
vac. In the series Cs, Mo, C, the activation energy 
of oxidation increases as the interat. distance de­
creases. E. S. H.

Gas adsorption  in  e lectric  fie ld s. 0 . B l u h  
(Z. Physik, 1937, 1 0 7 , 369—381).—Mixtures of H , +  
C02 and H2 -f- S 0 2 in approx. equal proportions were 
streamed slowly through a vessel containing an A1 
multi-plate condenser across which fields up to 
22,000 v. per cm. -were established. The relative 
concn. of H 2 in the gas mixtures before and after 
streaming were measured simultaneously by means of 
a differential catharometer. It is shown that unimol. 
layers of C02 and S 0 2 are formed on A1 and adsorption 
is not selective to dipolar and quadrupolar mols.

L. G. G.
A dsorptive properties of s ilica  g e ls  in  relation  

to  th eir  p orosity . M. V. P o ljak o v , L. P. K u l e s - 
chova , and I. E. N eim ark  (J. Phys. Chem. Russ., 
1937, 9, 100— 112).— Gels have been prepared by 
drying in air, C6H 6, PhMe, and xylene atm. The 
adsorption of org. vapours during the formation of the 
gel determines the character of its porosity. The 
smallest pores are obtained by drying at the higher 
temp. E. R.

A dsorption of chain  m olecu les. E. B r o d a  and
H. Mark  (Z. physikal. Chem., 1937, 180, 392—402). 
—The dependence of adsorption equilibria on the 
chain length of the adsorbed mols. is discussed on the 
basis of both the kinetic and quantum-mechanical 
theories. The determining factor is the change in 
phase vol. caused by a reduction in the no. of degrees 
of freedom; the heats of adsorption and the 
consequent effects of temp, change are deduced.

J. W. S.
R eversib le and irreversib le  phenom ena in  the  

adsorption  of vapours by surfaces of sa lts  
exposed  to vapours. C. J. D ip f e l  (Chem. Week- 
blad, 1937, 34, 676—677; cf. A., 1933, 457).—The 
author’s work on the adsorption of Cs and I by CaF2 
is reviewed and discussed. D . R. D .

A dsorption  of o leic acid  and sod iu m  oleate  
in  flotation  of heavy spar. W. P e t e r se n  (Kolloid- 
Z., 1937, 81, 212—222).—The adsorption of oleic acid
(I) by the solids during froth flotation of B aS04 has 
been studied by determining separately the effect

on the y  of H 20 , pulp, and froth. There is complete 
parallelism between the quantity of (I) adsorbed by 
the concentrate and the % of B aS04 floated. For a 
given amount (I) added to H 20 , the lowering of y  
is greatest when the degree of dispersion is highest, 
and when solid is present the adsorbed quantity is a 
max. under these conditions. The highest efficiency 
was shown by emulsions of (I) in H 20  produced by 
ultrasonic waves, and by pouring a 1% solution in 
EtOH into H 20 . 10 and 50% solutions gave coarser 
emulsions, and the lowest efficiency was shown by the 
last-named and by an emulsion made by ordinary 
mechanical mixing. Similar results were obtained 
with 1% solutions of Na oleate when these were < 2  
days old. F. L. U.

A dsorption  and w etta b ility  of so lid  surfaces.
D. H. B angham  and R . I . R azo UK (Trans. Faraday 
Soc., 1937, 3 3 , 1459— 1463).—The work done when a 
solid and liquid are pulled apart is largely determined 
by the properties of the adsorbed phase formed from 
the saturated vapour, and hence is to be distinguished 
from the “ work of adhesion ” as commonly under­
stood. The heat of immersional wetting is given by 
Fh — T df'h,dT (Fl  — lowering of surface energy on im­
mersion) and is to be distinguished from the total 
heat of adsorption at saturation. F. L. U.

M ethod of cap illary  an a ly sis  for fo llow in g  
the adsorption  of su rface-active su b stan ces  
by the p artic les of a h yd roso l. A. B outaric  
and (Ml l e .) G. B ellot (Bull. Soc. chim., 1937, [v], 4 ,  
1899— 1907).—The adsorption of saponin by the 
particles of sols of As2S3, Fe(OH)3, and clay, re­
spectively, has been studied by measuring the change of 
surface tension with time. The influence of concn. and 
size of the particles in As2S3 sols has been examined. 
Even after flocculation a progressive decrease of 
adsorbent power for a period of about 15 days is 
observed; this seems to be connected with a pro­
gressive increase in size of the flocculated particles. 
The masses of As2S3, Fe(OH)3, and clay particles 
required for the adsorption of 1 g. of saponin under 
the experimental conditions, and the masses of As2S3 
and clay particles required for 1 g. of serum-albumin, 
have been evaluated. E. S. H.

T heory of surface ten sion  of e lectro ly tes. 
J. W. B elto n  (Trans. Faraday Soc., 1937, 3 3 , 1449— 
1454; cf. A., 1937,1, 307).—The no. of non-electrolyte 
mols. present in the surface layer of a solution contain­
ing ions is shown to be related to the permanent 
moment and, to a smaller extent, to the polarisability 
of the mols. by an expression which, when substituted 
for r  in the Gibbs adsorption equation, yields vals. 
of dy/dc which are in substantial agreement with 
experiment for solutions of NaCl and KCL The theory 
also accounts for the behaviour of non-aq. salt 
solutions, and is in qual. agreement with the behaviour 
of ternary solutions. The relative sizes of Li, Na, and 
K  ions calc, from adsorption data agree with those 
derived from transport measurements. F. L. U.

Surface ten sion  of aqueous soap  so lu tions a s  a 
function  of hydrogen-ion  (pH) and sa lt  concen­
tration . I. Sod ium  laurate and sod iu m  nono- 
ate. F. A. L o ng , G. C. N u t t in g , and W. D. H a r -
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k in s  (J. Amer. Chem. Soc., 1937, 59, 2197—2203).—  
The surface tension is relatively high in basic and 
low in neutral aq. Na laurate and nonoate, support­
ing the view that the long-chain paraffin ions and the 
oppositely charged ions are adsorbed from strongly 
basic solutions while the surface-active acid is 
adsorbed more strongly from slightly basic or neutral 
solutions. Addition of neutral salts lowers markedly 
the surface tension, particularly in basic solutions. 
The effect is related to the concn. of the electrolyte, 
but not to the ionic strength. E. S. H.

C hange of surface ten sion  w ith  tim e . W. N. 
B o nd  and H. 0 . P ulo  (Phil. Mag., 1937; [vii], 24, 
804— 887).—The surface tension of H 20  and aq. 
solutions of NaCl, K 2C03, soap, thymol, p-toluidine, 
butyl, amyl, w-hexyl, and ra-heptyl alcohols has been 
measured by means of the moving liquid sheet method 
and also by the oscillating jet method. For pure 
liquids y  attains its final state in <0-005 see. The 
surface layer in aq. solutions is initially pure HaO 
but ultimately it  contains an excess (or deficit) of 
solute. The rate of change of concn. (and change in 
y) is initially infinite but subsequently depends on the 
rate of diffusion of the solute from inside the liquid 
to the surface layer. The time for y  to pass halfway 
to its final val. is obtained and agrees with that 
obtained from theoretical considerations.

F. J. L.
Interfacial ten sion  betw een  an aqueous so lu ­

tion  and a so lu tion  of sapam ine in a hydrocarbon. 
A. B outaric  and (Ml l e .) M. B re to n  (Bull. Soc. 
chim., 1937, [v], 4, 1793—1800).—The influence of 
the concn. of sapamine (in C6H 8) and of buffer 
mixtures (in H 20) on the interfacial tension between 
the liquid phases has been determined. This depends 
on the buffer mixture, but in all cases increases 
rapidly with rising p a up to about p K 7, after which it 
remains nearly const., with a tendency to decrease. 
With dil. acids (0-001—0-0001N-HC1, -H^SO,  ̂ or 
-HNOj) the instantaneous interfacial tension increases 
with increasing dilution and decreases with time. In 
a medium of known constitution, the interfacial 
tension against sapamine in C6H g can be used to 
calculate the p s . Reference is made to the influence 
of ions other than H', especially in biological 
phenomena. E. S. H.

S tab ility  of a surface of contact betw een  tw o  
p h ases. L. Ga y  (J. Chim. phys., 1937, 34, 598—  
610).—Theoretical. Additions and corrections to a 
previous theory are made (A., 1936, 1064).

E . S. H.
A dsorbed m oistu re  f ilm s on the surface of 

glazed  porcelain . F. W. J o h n so n  (Phil. Mag., 
1937, [vii], 24, 797—807).—Films giving rise to 
continuous leakage consist of two components, one 
represented by an adsorbed and the other by a surface 
solution. The equilibrium relations are independent 
of voltage stress and temp. K. S.

E ffect of d isso lved  sa lts  on  in so lu b le  m on o­
layers. I. L angm utr  and V. J. Sc h a e fe r  (J. Amer. 
Chem. Soc., 1937, 59, 2400—2414).—Apparatus and 
technique for the determination of the adsorption of 
salts from aq. solution by a surface monolayer of an 
insol. substance are described. Vais, of 7) for stearic

acid and Ba stearate monolayers on H 20  at varying 
Pn are recorded; the vals. show progressive changes 
due to adsorption of impurities. Effects on mono- 
skims of stearic acid due to adsorption from H 20  
containing 0-0005 p.p.m. of Al"‘ or 0-003 p.p.m. of 
Cu” are described. Procedure for the visual observ­
ation of the influence of very low concns. of im ­
purities in H20  on the crumple pattern and crystallised 
monoskim of stearic acid monolayers are described. 
Equations for the rate of diffusion of dissolved 
substances through H 20  to an insol. monolayer on 
the surface are given, and a method for greatly 
accelerating the rate of arrival at the surface is 
described. E. S. H.

U nim olecu lar layers. D . G. D er v ic h ia n  (Ann. 
Physique, 1937, [xi], 8, 361—466).—The author’s 
results are summarised and compared with those of 
other investigators. J. W. S.

M onolayers of porphyrins and related  com ­
pounds. A . E. Al e x a n d e r  (J.C.S., 1937, 1813—  
1816).— Chlorophyll-a (I) and -b (II), hcemin, Mg 
naphtlialocyanine, Mg and Fe phthalocyanines, proto­
porphyrin, bilirubin, mesoporphyrin Me2 ester, and 
haematoporphyrin (III) have been examined in the 
form of monolayers on aq. substrates. With the 
exception of (I), (II), and (III), the compounds appear 
to form very unstable condensed films with conju 
gated ring systems vertically oriented and close- 
packed. (I) and (II) give liquid-expanded films which 
by increase of pressure are condensed to the close- 
packed form with the dihydroporphin rings vertically 
oriented. The (III) mois, lie flat on the surface, 
forming a vapour-expanded type of film. The data 
are discussed with reference to the constitutions of 
the compounds. C. R. H.

W etting of charcoal and nature of the adsorbed  
phase form ed  from  saturated  vapours. D. H.
B angham  and R . I. R azoijk (Trans. Faradav Soc., 
1937, 33, 1463— 1472; cf. A ., 1935, 29).—Blocks of 
wood C having a pore vol. of 2-6 c.c. per g., suspended 
with the pore axes vertical in saturated vapours of. 
H20 , MeOH, CsH e, and CC14, adsorb vapour, but do 
not condense liquid in the pores. When, after this 
adsorption has occurred, the blocks are lowered so as 
to touch the liquid, the latter rises at a speed which 
indicates that the wetting angle is >  0° for C8H 6 and 
CC14, and 0° for MeOH and H20 , until the pores are 
filled. Vapour-free C, on the contrary, absorbs 
liquid MeOH rapidly and violently. I t  is concluded 
that films adsorbed from vapour cannot act as 
condensation nuclei for the bulk liquids. A new 
derivation of two-dimensional equations of state for 
adsorbed films on solids is given. F. L. U.

W etting of filam ents by m olten  m eta ls . M. A.
Co untrym an  (J. Appl. Physics, 1937, 8, 432— 433).—  
Ni filaments are wetted perfectly by Ag and Au, 
and Pt filaments by A1 and Cu; Mo filaments are 
wetted by Al, Ni, and Pt, but not by Ag, Au, or Cu; 
Ta filaments by Al and Ni, but not by Au, Cu, or Ag, 
and filaments of W by Al, Ni, and Pt, but not by Ag, 
Au, or Cu. R . C. M.

C apillary sy ste m s. X IX . (4) P erm eab ility  
of channelled  and la tticed  cap illary  sy stem s
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for liq u id s and g a ses . E. Ma n e g o l d  (Kolloid-Z., 
1937,81,164— 179; cf. A., 1937,1 ,612).—The subject 
is treated systematically and theoretically.

P. L. U.
P erm eab ility  of the reed m em b ran e. I. D yn­

am ics for non-electro lytes. B. S t e h l ik  (Coll. 
Czech. Chem. Comm., 1937, 9, 434— 456).—Chiefly 
theoretical. The initial rate of passage of solvent 
tlirough permeable membranes oc the concn. of 
the solution; it is also cc the difference hi perme­
ability between solvent and solute. The time for 
attainment of the max. pressure is independent of the 
concn. J. S. A.

D iffusion of lith iu m  ion s th rou gh  quartz in  
an electric field . P. M. H ar r is  and C. E. W a r in g  
(J. Physical Chem., 1937, 41, 1077— 1085).—Measur­
able transport of Li* through a quartz diaphragm 
occurs at 5 to 125 v . ; tho current is given by Se-)vutT, 
where S  is a collision factor and W  a work factor 
which approaches a const, val. at the higher voltages 
(cf. Jost, A ., 1934, 11). P. R. G.

Spread ing  of in so lu b le f ilm s produced by a 
soluble sub stan ce. K. A riy a m a  (J. Physical 
Chem., 1937, 41, 1139— 1146).—Tho spreading rate 
of H 20-sol. nigrosine on tap-H20  is given by dm/di =  

(m is mass per sq. cm. of the film). The 
shape of the particle and the shape and surface area of 
the vessel have an undetermined effeot. The solid 
film formed on alum solutions lias a thickness of 
6-87 X 10-G cm. i  10% and n — 1-75. Films formed 
on distilled H„0 are less stable and tend to dissolve.

F. R. G.
P ressu re  correction  of sed im en tation  eq u il­

ib ria . C. D r u c k e r  (Z. physikal. Chem., 1937, 
180, 378—382).— Correction terms are derived for 
reducing the data for sedimentation equilibria to 
ordinary pressures. For HgCl2 the correction lies 
within the limits of experimental error. J. W. S.

T heory of osm otic  p ressu re . A. T h ie l  (Z. 
physikal. Chem., 1937, 180, 314—316).—A  reply to 
Wohl (A., 1937,1, 459). R. C.

C ryoscopic stu d ies  of so lu tion s in  1 : 4-d ioxan .
F. H. Getm an  (Rec. trav. chim., 1937, 56, 1025—
1033).—The f .p. of solutions of various org. compounds, 
mainly alcohols, in 1 : 4-dioxan have been determined 
and tho corresponding mol. depressions calc. Pro­
gressive association of solute with increasing concn. 
is observed. EtOH and BuyOH are solvated in dil. 
and associated in conc. solutions; these solutes, 
when dissolved in other solvents of higher dielectric 
const., show no solvation even in dil. solution. The 
association factors of typical solutes hi dioxan vary 
linearly with the concn. E. S. H.

M olecular so lu tion  vo lu m es of op tica l isom er-  
id es . W. H. B a n k s  (J.C.S., 1937 1857— 1858).—  
The slight differences observed by Patterson and 
Lamberton (cf. A., 1937, I, 513) between the mol. 
solution vol. of the isomerides of Bu^ tartrate are 
considered to be of the same order as errors arising 
from temp, uncertainties. C. R. H.

V iscosity  of aqueous so lu tion s of e lectro ly tes.
III. Concentration an om alies of specific ionic  
v isco sitie s . H. T ollert (Z. physikal. Chem.,

1937, 180, 383— 3 9 1 ; cf. A., 1935, 443; 1936, 27).—  
The sp. ionic viscosities (risp.) of H \  Na', K ‘, OH', 
and Cl' have been calc, for 20° and 25° and for concns. 
10'4— In . 7)3p. for OH' and H ‘ show inflexions 
between 0-5 X 10“% and 2 X 10~2n , but outside this 
range it  varies linearly with the concn. Other ions 
also show inflexion points in this range at 20°; 
these become more pronounced and shift towards 
lower concn. at 25°. The anomalies are attributed to  
free H 20  and not to solutes, and it is shown that 
positive changes in v) are anomalous, and negative 
changes normal. J. W. S.

D ielectr ic  con stan ts of so lu tion s of am photeric  
electro ly tes. III . A n om alou s d isp ersion  in  the  
w ave-len gth  range 50—100 cm . H. L in h a r t  
(Z. physikal. Chem., 1937, B , 38, 23—45; cf. A., 
1935,166).—In the above X range the dielectric const., 
e, of aq. solutions of various amphoteric electrolytes 
falls with X, but attains at about 60 cm. a const, val. 
which is >  the e of the solvent. With some, a 
further decline sets in at a lower X. An interpretation 
of the results in terms of Malsch’s theory (A., 1937, 
I, 65) is suggested. According to this the solutions 
contain groups of zwitterions, which also contain 
H20  dipoles, linking them together. In the falling 
part of the dispersion curve the solvate layer of the 
zwitterions and the “ structure ” of the solution are 
preserved, because the relaxation period of the 
structure is <  that of hydrated groups. At a certain 
frequency of the alternating field, the movement of 
the structure around the zwitterion fails to keep pace 
with the period of the field and the zwitterions now 
turn freely and the flat part of the dispersion curve is  
reached. The existence of this flat part is inexplicable 
if rigid association of the dipoles is assumed. In the 
subsequent further fall the frequency of the field may 
be supposed to correspond with the relaxation period 
of the naked zwitterion. R. C.

O sm otic  m eth od  for d eterm in in g  p article  
w eig h t of co llo idal so lu tion s. W. Ost w a ld  
(Kolloid-Z., 1937, 81, 195— 199).— Contrary to the 
opinions of Duclaux and of Dobry, these authors’ 
results (cf. following abstract) are in accord with 
modern theories of osmotio pressure. Examples are 
given. F. L. U.

M ol. w t. and v isco sity  of h ig h  p o lym erid es. 
A. D o bry  (Kolloid-Z., 1937, 81, 190—195).—A  
summary of work previously published (A., 1934, 
958; 1935 ,291 ,445 ,466; 1936,28,1459).

F. L. tJ.
S h ap e,stru ctu re , and so lid ity  of the ag g reg a tes  

of non-spherica l co llo id al p artic les. W. H eller  
(J. Physical Chem., 1937, 41, 1041— 1052).—Non- 
spherical Fe20 3 particles form oblong aggregates, 
the degree of regularity decreasing with the rate of 
coagulation and the no. of primary particles. Changes 
due to ageing are irregular. F. R. G.

Influence of tim e  and of e lectro ly tes on the  
v isco sity  of co llo idal so lu tion s of arsen ious  
su lph ide. A. B o uta ric  and (Ml l e .) S. TnfivENET  
(Compt. rend., 1937, 205, 862—863).— rj for As2Sa 
sols containing 50— 60 g. per litre decreases from the 
time of prep, to a limiting val., the rate of decrease
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at 9—70° increasing with temp. With increasing 
concn. of electrolyte the limiting val. rises and is 
reached at lower concn. It also increases with the 
valency of the cation. For K  salts the anion appears 
to have little influence, except in the case of KOH 
and K3P 0 4, for which yj decreases continuously with 
increasing concn. owing to dissolution of the micelles.

' R. S. B.
D ouble refraction  in  collo id  so lu tion s. II. W. 

F arw ell  (J. Appl. Physics, 1937, 8, 416—417).—  
Sols of V20 5 and benzopurpurin show considerable 
double refraction between crossed nicols, apparently 
of the streaming type, caused by convection currents. 
When the sols are contained in a thermostat, any slight 
mechanical disturbance sets up double refraction, 
which persists for a considerable time. R. C. M.

E lectroch em istry  of p la tin u m  so ls . II. N ature  
of the electr ic  conductiv ity  of so ls . N. A. B ach  
and A. A. R akov (J. Phys. Chem. Russ., 1937, 9, 
18—24).—Sols were prepared by dispersing Pt by an
a.c. arc in H2, 0 2, and air, and bubbling the gas 
through H„0. The conductivity k  was measured and 
the contribution ks due to the sol (as distinct from 
that of the intermicellar liquid) was determined by 
coagulating the sol by freezing. For sols prepared 
in H 2 ks increases with concn., up to 75% of k. These 
sols consist of Pt particles and H + ions, the latter 
forming the outer part of the double layer. Conditions 
are more complicated for sols prepared in 0 2.

E. R.
D ielectric  m easu rem en ts w ith  hydrophilic  

co llo id s. II. B rid ge m eth od  of m easu rin g  d i­
electric  constants of conducting liq u id s. P. J.
D en ek am p  and H. R. K r u y t  (Kolloid-Z., 1937, 8 1 , 
151— 164).—A detailed description is given (cf. A., 
1937, I, 615). F. L. U.

A eroso ls (dusts, sm o k es, and m is ts ) . W. L. H. 
M oll (Kolloid-Z., 1937, 8 1 , 225— 234).— A  review of 
recent work.

A pplicab ility  of the M ie effect in  determ in ing  
particle  s ize  of w h ite  aerosols, esp ecia lly  w hen  
coarsely  d ispersed . H. E n g e l h a r d  and H. F r ie ss  
(Kolloid-Z., 1937, 8 1 , 129— 143).—The spatial distri­
bution of the light diffracted by spherical non­
conducting particles has been measured with fogs of 
E t2 sebacate and (C6H4Me)3P 0 4 containing particles 
of known size. The results are compared with those 
calc, according to Mie’s theory for spheres with 
radius 70—1400 mu. The Mie effect can be usefully 
employed to determine particle sizes between the 
limits 50 and 500—600 mu., but the diffraction curves 
give no information about the degree of heterogeneity 
of the aerosols. F . L. U.

D isp erse g a se s . III. B ubble size  and tim e  
of ascent. W. L u c h sin g e r  (Kolloid-Z., 1937, 
8 1 , 180—182; cf. A., 1937, I, 460).—1The time of 
ascent of air bubbles through 140 cm. of H20  decreases 
with increase of vol. of the bubbles from 0-00018 c.c., 
and reaches a min. at 0 004 c.c., beyond which it 
increases slowly and tends to a const, val. (max. size 
studied =  0-062 c.c.). The diminished rate of ascent 
of the larger bubbles is associated with marked

D (A., I.)

deformation and a change in the character of the 
motion. F. L. U.

S tab ility  of foam s. I . K inetics of the syne- 
res is  of foam s. K. N. A rb u z o v  and B. N. Gr e b e n - 
schtschekov(J. Phys. Chem. Russ., 1937,9,32— 42).—  
Foams have been prepared by filtering saponin sol 
through a Schott filter, and the velocity of syneresis 
was determined by measuring the vol. of the liquid 
formed. E. R.

Influence of u ltrason ic  w aves on collo id  so lu ­
b ility . III. P ep tisa tion  of carbon in  ethyl ether. 
N. Sata  (Kolloid-Z., 1937, 8 1 , 182— 187; cf. A ., 
1937, I, 238).—In attempts to disperse C in H20  and 
10 org. liquids by means of ultrasonic waves, only 
in Et20  was a stable suspension obtained. H20  is 
necessary, but it is immaterial whether it is contained 
in the C or the E t20 . Ostwald’s “ solid-phase ” rule 
is followed. The quantity of H20  needed for peptis­
ation corresponds approx. with the solubility of jELO 
in E t20 . F. L. U.

State of cellu lose in  so lu tion . T. L ie se r  
(Kolloid-Z., 1937, 8 1 , 234—241).—A review.

S tu d y of m olecu lar com pounds of cellu lose  
by d eterm in in g  the apparent specific  volum e  
and by X -ray m easu rem en t of the u n it ce ll of 
sw o llen  cellu lose . I. Sa k u r a d a  and S. Ok am u r a  
(Kolloid-Z., 1937, 81 , 199—208).—-An expression is 
derived relating the wt. of H20  or aq. solution taken 
up by 1 g. of cellulose with the experimentally 
determined <1 of the swollen cellulose and of the 
liquid used, and the vol. of the unit cell of the former 
as found by X-ray measurements. These quantities 
have been determined for cellulose swollen in H„0, 
aq. NaOH, N 2H4, HNOa, and IIC104, and the following 
compositions are deduced :
H00-cellulose (cf. A., 1937, I, 80), CeH 10O6,H ,O ;

Na-cellulose-I, CBH 10O5,NaOH,3H2O ;
Na-cellulose-II, C0H 10O5,N aO H ,H ,O ;

Na-cellulose-IV, C6H 10O5,0-3NaOH,H2O ; 
hydrazine-cellulose, C6H 10Os,N2H4,H^O;

Knecht’s compound, C6H 10O5,HNO3,H2O ;
perchloric acid cellulose, 2C0H100 5,HC104,2H>0.

f . l : u .
M echan ism  of deform ation and fine structure  

of cellu lose hydrate. I. R elation  betw een  
sw e llin g  an isotropy and m ech an ism  of deform ­
ation in  hydrocellu lose g e ls . P. H . H e r m a n s  
(Kolloid-Z., 1937, 8 1 , 143— 150).—Attention is
directed to the importance of measurements of the 
anisotropy of swelling in affording information about 
the orientation of cellulose crystallites. Mathematical 
relations are established between the anisotropy of 
swelling and the extent of mechanical deformation of 
an initially isotropic cellulose gel on the assumptions
(a) that the crystallites are joined end to end and (6) 
that they form a three-dimensional network. Experi­
mental results are in accord with (b). F. L. U.

X -R ay diffraction  p atterns of so l, g e l, and  
to ta l rubber w hen  stretch ed , and w hen  cry s­
ta llised  by freezin g  and from  so lu tion s. G. L.
Cla r k , E. W o lth uis, and W . H. Sm ith  (J. Res. Nat. 
Bur. Stand, 1937, 19, 479-^ 91).—Sol rubber, when 
stretched at room temp., affords no evidence of the
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crystal fibre pattern characteristic of total rubber 
even at 1000% elongation. Gel rubber shows the 
pattern at elongations >100% , but exposure to air 
in the unvulcanised condition and the removal of 
antioxidants results in the disappearance of crystal 
interference effects even at 400% elongation. After 
vulcanisation, sol rubber at elongations > 400%  and 
gel rubber at elongations < 250%  show slight crystal 
interferences. A large interplanar spacing of 54 A., 
found in unstretched gel, is absent in the sol. Within 
experimental error, frozen sol, gel, and total rubbers 
give rise to similar patterns. The pattern of gel, 
crystallised from E t20 , is similar to the patterns of 
stretched and frozen rubber. Evidence for the cryst. 
nature of sol deposited from E t20  has also been 
obtained. C. R. H.

Iso th erm al and reversib le  variation  in  absorp­
tion  in  th ixotrop ic  so ls . W. H eller  and (Mll e .)
G. Q u im fe (Conipt. rend., 1937, 2 0 5 , 857— 859; 
cf. A., 1936, 795).—The variation with time of the 
absorption coeff. of a goethite sol has been measured 
for X 6200 a . at 22-7°. R. S. B.

S o ils . X X I. F ixation  of s ilic ic  rad ica ls by  
so il c lays. J. Cl a r e n s  and J. L acroix (Bull. 
Soc. chim., 1937, [v], 4, 1916—1920).—When clays 
are treated with alkaline silicates, a certain amount 
of S i02 is fixed in such a way that it is not removed 
by subsequent treatment with dil. HC1. The amount 
fixed is available for the fixation of other bases [e.g., 
Ba(OH)2] and can thus be determined. E. S. H.

F luctuations of com p osition  in  a  sy stem  of 
m olecu les in  ch em ica l eq u ilib riu m . F. G. D o n - 
n a n , E. T el le r , and B. T o pley  (Phil. Mag., 1937,
[vii], 24, 981—1001).—Consideration is given to the 
fluctuations in an enclosed vol. and in an “ open ”
vol. (small vol. forming part of a larger closed system
of the same sort) containing mols. in chemical equili­
brium at const, temp. F. J. L.

D egree of ion isation  of b inary electro lytes and  
the hydration of th eir  io n s. B. H. van R u yven  
(Rec. trav. chim., 1937 , 5 6 , 1111—1132).— A crit. 
review of published work. E. S. H.

D issocia tion  constants of a lkyl-substitu ted  
benzoic and phenylacetic acid s. J. W. B a k e r , 
J. F . J. D ip p y , and J . E. P ag e  (J.C.S., 1937, 1774— 
1779).—Recorded vals. of K  x  10s at 25° a re : 
p-CfiH4Et*C02H, 4-433; p-C6H4Pr^-CO,H, 4-43; p- 
C6H4Buy-C02H, 3-98; i>-Cf>H4Et-CH2-C0.,H, 4-24; p- 
CGH4Pr^CH2-C02H, 4-06; p-CeH4Buy-CH2-CO,H, 
3-82c. It is suggested that these and earlier data for 
BzOH, CH2Ph-C02H, and the p-Me-substituted acids 
are not inconsistent with the postulates regarding 
the electron-release capacity of alkyl groups and that 
the small differences in the K  vals. may be due to 
differing heat capacity and entropy effects. On the 
other hand, the partial inversion found in the benzoic 
series can, it  is thought, be explained on the Baker— 
Nathan theory. C. R. H.

D eterm ination  of d issociation  constants of 
am m on iu m  hydroxide and w ater  from  buffer  
capacity. S. K il p i  (Z. physikal. Chem., 1937, 
1 8 0 , 464— 474),—The dissociation const, of NH4OH 
in alkali chloride and NaOAc solutions has been

obtained by measuring the buffer capacity. From 
measurements of the buffer capacity of NH4OAc 
solutions, the vals. of the ionic product for H20  in aq. 
KC1 and NaCl solutions have been derived. R. C.

P h y sica l ch em istry  of am ino-acids, peptides, 
and related  su b stan ces. IX . D issoc ia tion  con­
sta n ts  of am ino-acid  derivatives. M. Zie f  and 
J. T. E dsall  (J. Amer. Chem. Soc., 1937, 5 9 , 2245— 
2248; cf. A., 1933, 781).—Dissociation consts. have 
been determined using the formula p K ' — p n -j- 
log [(a — [H*])/(6 +  (H'J)], where a is the stoicheio- 
metric concn. of the acidic form of the mol. studied 
and b that of the conjugate basic form. The vals. 
obtained for p K ' are : hydantoie acid 3-80, glyeyl- 
glycinehydantoic acid 3-54, acetylglycine 3-60, chloro- 
acetylglycine 3-37, formylglycine 3-42, A-carbethoxy- 
glycine 3-65, hydantoin 9-12, 5 : 5-dimethylhydantoin 
949, glycineamide 7-93, 0-methyltsocarbamide hydro­
chloride 9-72. The influence of the peptide linking 
on the dissociation is discussed. E . S. H.

S a lt action  on the ion isa tion  of acetic acid and  
h yd ro lysis of the acetate ion . H . S. H a r n e d  and
F. C. H ic k ey  (J. Amer. Chem. Soc., 1937, 5 9 , 2303—  
2304).—The ionisation of AcOH in aq. LiCl, KC1, 
and BaCl2 at 25° has been calc, from e.m.f. measure’ 
ments of the cells H2jAcOH(M),MCl„(w)|AgCl-Ag. 
Combining the results with data derived from the cells 
H2|MOH(Mi0),MCl„(m0)|AgCl-Ag, the salt effect on the 
reaction 0  Ac' +  H 20  AcOH +  OH' has been deter­
mined. The concn. term toAc0hWoh | wiOAo hi the salt solu­
tions lias been evaluated; its variation with salt concn. 
is large in LiCl and BaCl2 solutions. E. S. H .

Ionic activ ity  coefficient product and io n is ­
ation of w ater  in  uni-univalent halide so lu tion s : 
a n u m erica l su m m ary . H . S. H a r n e d  and M. A. 
Cook (J. Amer. Chem. Soc., 1937, 5 9 , 2304— 2305).—  
Equations and numerical parameters relating to H 20  
in solutions of K, Na, and Li chlorides and bromides 
over wide temp, ranges at at. concns. >  3m are derived.

E. S. H.
E lectrolyte action  w ith  acetic acid . II. Ionic  

activ ity  coefficien ts in  aqueous am m on iu m  and  
alkali ch loride so lu tion s. S. K il p i  and A. M e r e - 
to ja  (Z. physikal. Chem., 1937, 1 8 0 , 264—280).—  
Ionic activity coeffs.,/, for AcOH in the above solutions 
at 1S° and 25° have been calc, from measurements of 
H 2 electrode potentials and the dissociation consts. 
previously determined (A., 1937, I, 516). Inter­
polation formula; for the calculation of /  have been 
derived. The activity of undissociated AcOH in­
creases with the salt concn. A solution 0-1n in respect 
of KCl and AcOH is a convenient reference solution 
for p a measurements. R. C.

T h erm od yn am ics of aqueous hydrochloric  
acid -h yd rob rom ic acid  m ix tu res at constant 
to ta l m o la lity . B. B. Ow e n  and T. F. Co o k e , 
jun. (J. Amer; Chem. Soc., 1937, 5 9 , 2277—2279).—  
The Ag-AgBr electrode gives reproducible results in 
aq. HBr-HCl over a 7-fold change in relative concn. 
The activity coeff. of HBr in presence of HC1 at 
0—45° is given by —log yjiBniici) = . log W +  1/2 log a; +  
(E —. E0)/2k, where m  is the total molality, E0 the 
e.m.f. of the cell containing HBr at unit activity, 
and k =  0 •000198442’. The rate of variation of
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log y  for HC1 in the mixtures is of the same order of 
magnitude, but of opposite sign; its temp. coefi. is 
also negative. E. S. H.

T h erm od yn am ics of aqueous p o ta ssiu m  chlor- 
id e -lith iu m  ch loride m ix tu res at constant total 
m o la litie s . B. B. Ow e n  and T. F. Cooke, jun. 
(J. Amer. Chem. Soc., 1937, 59, 2273— 2276).— The 
variation of the v.p. of solutions containing varying 
amounts of LiCl and KC1 at a const, total molality 
(1, 2, or 3m) has been determined at 25° by the iso- 
piestic method. The osmotic coeff. is a quadratic 
function of the relative composition. E. S. H.

T herm odynam ic p rop erties of so lu tion s of 
am ino-acids and related  su b stan ces. II. A ctiv­
ity  of a liphatic am in o-acid s in  aqueous so lu tion  
at 25°. P. K. S m ith  and E. R. B. Sm ith  (J. Biol. 
Chem., 1937, 121, 607—613; cf. A., 1937, I, 136).— 
The osmotic and activity coeffs. of ¿Z-alanine, dl- 
a-amino-?J-butyric, dZ-a-amino-?i-valeric, and a-amino- 
isobutyric acids, and dZ-valine have been determined 
at 25° by an isopiestic method with sucrose as reference 
substance. J. W. S.

D eterm ination  of the activ ities of e lectro lytes  
by the u ltracentrifuge. C. D r u c k e r  (Z. physikal. 
Chem., 1937, 180, 359—-377).—The sedimentation 
equilibria in aq. K I, K I0 3, NalO ,, L ilO ,, CsIO,, 
H I0 3, AgC10,„ T1C104, T12S 0 4, CdS04, Cdl2, KCdI3, 
and KHgCl3 have been determined by the ultra­
centrifuge method of Pedersen (A., 1934, 1170). 
The calc, activity gradients are compared with the 
concn. distribution indicated by e.in.f. and f.p. 
depression measurements. J. W. S.

C om plex form ation  of ferric ion s w ith  chloride  
ion s. M. M o l l e r  (J. Physical Chem., 1937, 41, 
1123—1128).—It is assumed that aq. FeCl3 contains 
[Fe(H20 )6]"‘ and [Fe(H20 )5Cl]" and from potential 
measurements at 25° for Pt|(FeCl2 +  FeCl3 +  HC1) 
against a KCl-Hg2Cl2 electrode, it is estimated that 
[(Fe[H20]3Cl)"]/[(Fe[H20 ]6)-][Cr] =  4-1.

F. R. G.
E q u ilib ria  in  so lu tion s of cad m iu m  and zinc 

oxa la tes. W. J. Cla y t o n  and W. C. V o sb u r g h  
(J. Amer. Chem. Soc., 1937, 59, 2414—2421).—The 
solubility products of Cd and Zn oxalates, derived 
from e.m.f. measurements for the cell Cd(Ag)|CdC20 4 
(sat.), K2C20 4,KHC20 4, quinhydrone|Pt and the
corresponding Zn cell, are 2-78 x 10-8 and 2-47 x 
10~9, respectively, at 25°. The solubilities of Cd and 
Zn oxalates in H„0, in aq. CdS04 or ZnS04, and in aq. 
K2C20 4 have been determined at 25°. The ionisation 
consts. are : CdC20 4 3-0 x 10-4, ZnC20 4 2-1 x 10"5 
at 25°. The solutions contain only small amounts of 
Cd(C20 4)2'' or Zn(C20 4)2" ; the instability const, of 
these complex ions has been calc. E. S. H.

E quilibrium  of the sem iqu inone of phenan- 
threne-3-sulphonate w ith  its  d im eric  com pound.
L. Mich aelis and E. S. F et c iier , jun. (J. Amer. 
Chem. Soc., 1937, 59, 2460—2467).—Equilibrium 
exists between 4 forms of the dye : (a) the oxidised,
(b) the reduced, (a) the intermediate semiquinone 
radical, (d) the intermediate valency-saturated di­
meric compound of the radical. The existence of the 
dimeride is favoured by increasing the total concn. of

the dye. In alkaline solution the main intermediate 
form is the radical, especially at low concns.; in acid 
solution the radical exists only in extremely small 
amounts. The dimeric form is scarce when the total 
concn. of dye is low, but may increase considerably 
at high concns. Increase of alkalinity increases the 
total amount of intermediate forms and also the 
fraction of this which is in the form of a radical. 
The equilibrium consts. for semiquinone formation, 
dimeride formation, and dimerisation have been 
evaluated for acid and alkaline solutions. E. S. H.

P h oto-electric  extin ction  m easu rem en ts on  
alkaline phenolphthalein  so lu tion s. S. B o d - 
forss and I. Le d e n  (Z. anorg. Chem., 1937, 234, 
239—252).—Using apparatus previously described 
(A., 1935, 722) it is found that Beer’s law holds for the 
red phenolphthalein solutions over a 20-fold range of 
concn. The kinetics and equilibrium in the reaction
c o 2'-c6H4-c(:c6H4:o)-ceH4-o' +  o h ' ^
C02'-C6H4-C(0H)(C6H4-0')2 have also been studied. 
Both the velocity coeifs. and the equilibrium const, 
are markedly influenced by neutral salts, and there is a 
small sp. influence of the various cations. EtOH 
shifts the equilibrium to the left. F. J. G.

T ran sition  tem p eratu re of g yp su m  to an­
h ydrite . A. E. H ill  (J. Amer. Chem. Soc., 1937, 
59, 2242—2244).—The solubility of CaS04 in H20  has 
been determined at 35°, 45°, and 65°. Comparison 
with published data for CaS04,2H ,0  shows that the 
transition temp, is about 45°. E. S. H .

T h erm al d issociation  of h igh er su lph ides of tin . 
J. I. Gerasim o v , E. V. K ruglova , and N . D. Rozen- 
blum  (J. Gen. Chem. Russ.* 1937, 7, 1520— 1524).—  
SnS2 dissociates at >650° to form Sn2S3, which gives 
Sn4S5 at 700° and SnS at 800°. The so-called inter­
mediate sulphides are in reality solid solutions of the 
above three sulphides. R. T.

A nhydrous ch lorides of chrom ium . H. A. 
D o er n er  (U.S. Bur. Mines, Tech. Paper 577, 1937, 
51 pp.).—The prep, of pure anhyd. CrCl2 and CrCl3 
is described. V.p. of CrCl2 and equilibrium concns. 
in the reaction CrCl2 -f- H2 =  Cr - f  2HC1 have been 
determined. V.p. and dissociation pressures of 
CrCl3 are complicated by the formation of CrCl4 
(not isolated). Equilibrium concns. for the reaction 
2CrCl3 -f- Cl2 =  2CrCl4 are given, and employed to 
calculate partial pressures of CrCl3. All the data are 
treated thermodynamically, and tables of thermo­
dynamic consts. are given. F. L. U.

C hem ical eq u ilibrium  betw een  u n i- and b i­
valent copper ion s in  p resence of m eta llic  copper. 
C. T. K a w a ssia d is  (Praktika, 1935, 10, 391—399; 
Chem. Zentr., 1936, i, 3988).—Equilibrium data for 
the reaction Cu +  CuS04 =  Cu2S 0 4 at 50—200° 
in presence o f HaO are recorded. Rise in temp, 
favours the formation of Cu2S 04. H. J. E.

F urfurylid en e-an d b en zylid en e-p h en olsystem s  
and th eir  fusion  d iagram s. V. V, T sc h e lin c ev  
(Compt. rend, Acad. Sci. U.R.S.S., 1937, 16, 347—  
350; cf. A., 1936, 1241).—Curves are recorded for 
mixtures of mono- and di-furfurylidene- and -benzyl- 
idene-acetone with o-, m-, and p-CcII4(OH)2.
Maxima occur with colour change at simple mol.
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compositions which indicate the new phenol-ketone 
complexes: [X.4^1], [X.2^4], [X.2B], [XJ3], [2X.JS], 
where X  =  C6H4(OH)2, A  =  R-CHICH-COMe, B  =  
(R-CH:CH)2C0. These org. complexes are explained 
by quadrivalency in the ketonic O. I. McA.

S y stem  lith iu m  su lphate, cad m iu m  su lphate, 
and w ater at 30°. H. P a r k s , M. P a t t e r so n , 
and W. C. V o sburgh  (J. Amer. Chem. Soc., 1937, 
59, 2141—2142).—Solubility data are recorded. 
There is no evidenco of the existence of a double salt.

E. S. H.
C alcium  arsen ates. T hree-com ponent sy s ­

te m  calcium  ox id e-a rsen ic  o x id e-w a ter . 0 . A.
N elson  and M. M. H ar ing  (J. Amer. Chem. Soc., 
1937, 59, 2216—2223).—Equilibria at 62° have been 
determined and the solid phases examined by micro­
scopical and X-ray methods. The existence of 
CaHAs04, Ca5H2(As04)4,5H20 , Ca3(As04)2,2H20 , and 
4Ca0,As20 B,xH20, but not the reported 
10CaO,3As2Os,4H2O, has been established.

E. S. H.
H eterogeneous eq u ilib ria  in  aqueous so lu tion s  

o! the sod iu m  sa lts  of the vanad ic acids at 30°.
S. J. K ie h l  and E. J. M a n fr edo  (J. Amer. Chem. 
Soc.,' 1937, 59, 2118—2126).—The system V20 5-  
Na20 -H 20  at 30° has been studied. The solid 
phases stable in contact with solution at 30° are : 
N a0H ,H 20 , Na3V0.v 2-5H20 , Na3V 04,7H20 ,
Na3V 04,12H30 , Na4V20 5,18H20 , N aV 03,2H20 ,
Aro4F 80 17,12//20 , and V20 5. Convenient apparatus 
for sampling and determining the d of a liquid phase is 
described. E. S. H.

R eciprocal sa lt-p a ir  (NH,,)2SO j 2KC1==¿= 
K 2S 0 4 +  2N H 4C1 in  w ater  and in  a m m o n ia -  
w ater  at 25°. A. E. H il l  and C. M. L o u c k s  (J. 
Amer. Chem. Soc., 1937, 59, 2094—2098).— Solubility 
data are recorded. The solid phases are solid solutions 
of NH4C1 +  >2-5%  of KC1, KC1 +  >16-6% of 
NH4C1, and K2S 0 4 +  (NH4)2S 0 4 in all ratios.

E. S. H.
F orm ation  of an organ ic ternary  m olecu lar  

com pound. I. S y stem  a n tip yrin e-q u in o l-  
p yrocatechol. K. H r y n a k o w sk i and E. A d a m a n is  
(Bull. Soc. chim., 1917, [v], 4, 1815—1825).—A 
ternary compound is not formed in this system, 
although 4 binary compounds have been recognised. 
The system has 6 eutectic points; the corresponding 
temp, and compositions have been determined.

E. S. H.
S ig n  and sym b ol of heat of reaction . H. J. S.

Sa n d  (Nature, 1937,140, 809—810).—Certain recom­
mendations of the report of the Joint Committee of 
the Chemical, Faraday, and Physical Societies on 
symbols and conventions are criticised. L. S . T.

T h erm och em istry  of perchloric acid  and  
perch lorates. C. F. G o o d eve  and A. E. L . Ma r sh  
(J.C.S., 1937, 1816— 1819).—The heat of reaction of 
Cl20 7 with excess of H20  is —50-0±0-5 kg.-cal. per 
g.-mol. of C120 7. There is no evidence for the form­
ation of a stable C120 7,H20 . The slow rate of 
dissolut ion of C120 7 in H20  suggests a limited solubility 
of HC104 in Cls()7. From the heats of dissolution and 
formation of C120 7, the calc, heat of formation of aq. 
HClO.i is —31-65 kg.-cal. Calc, heats of formation

of cryst. salts are : NaC104, —93 0; KC104, -1 0 4 -4 ;  
NH4C104, -7 0 -2 ;  Ba(C104)2, -1 9 4 -3  kg.-cal.

C. R. H.
H eats of io n isa tio n  of w ater , am m on iu m  

h yd roxid e, carbonic, phosphoric , and su lphuric  
a c id s. V ariation  of ion isa tion  con stan ts w ith  
tem p eratu re and the entropy change w ith  
ion isation . K. S. P itz er  (J. Amer. Chem. Soc., 
1937, 59, 2365—2371).—The recorded heats of ionis­
ation at 25° are: H 20 , 13,358 — 50-0{t — 25) +  0-15 x  
(t — 25)2; NH4OH, 865±30; H ,C03, 1S43±60; 
HC03', 3500±60; H3P 0 4, -1 8 8 0 ± 8 0 ;  H 2P 0 4', 
800±80; H P 04", 3500±500; H S04', -5 2 0 0 ± 5 0 0
g.-cal. per mol. Consideration of the changes in 
heat content, free energy, entropy, and heat capacity 
with ionisation for 16 weak acids shows that for all first 
ionisations AS° is approx. —22 g.-cal. per mol. and 
ACp approx. —40 g.-cal. per mol. From these 
generalisations a formula is developed, which gives the 
approx. ionisation const, over a range of temp, when 
a single experimental val. is known : log K  — const./ 
T  +  53-78 — 20 log T. If several vals. are available, 
the form log K  =  A  +  B \T  +  20 log T  may be used.

E. S. H.
H ydrazine : h eats of d isso lu tion  of hydrazine  

and hydrazine hydrate at 25°. V. C. B u s h n e l l , 
A. M. H u g h e s , and E. C. G ilb er t  (J. Amer. Chem. 
Soc., 1937, 59, 2142—2144).—Sp. heats of aq. 
N2H4,H20  at 25° are recorded. The heat of dis­
solution of N2H4,H20  is —2098 g.-cal.; that of N 2H4 
is -3 8 9 5  g.-cal. E. S. H .

T h erm al data. V II. H eats of com bustion  
of seven  am in o-acid s. H . M. H u f f m a n , S. W. 
Fox, and E . L. E l l is . V III. H eat cap acities, 
en trop ies, and free en ergies of am ino-acids.
H . M. H u ffm an  and E . L. E llis  (J. Amer. Chem. 
Soc., 1937, 59, 2144—2150, 2150—2152; cf. A., 
1936, 1341).—VII. Data recorded are : dZ-alanine 
386-55±0-14; ¿-arginine 893-48±0-30, glycine 
232-57±0-10, ¿-leucine 856-01±0-21, Z-leucine 
855-98±0-20, dZ-leucine 855-23±0-21, ¿-tyrosine 
1058-34±0-37 kg.-cal. per mol.

VIII. Heat capacities of ¿Z-alanine, ¿-arginine, 
c?Z-leucine, and Z-tyrosine have been determined over 
the range 90—298° k . The entropies at 298-1° k . 
are 31-6, 49-5, 59-9, and 53-0, respectively, and the 
corresponding free energies are —89,440, —84,610, 
—58,490, and —97,750 g.-cal. per mol. E. S. H.

T h erm od yn am ics in  hydrocarbon research .
C- L. Thom as, G. E gloff, and J. C. Morrell  (Ind. 
Eng. Chem., 1937, 29, 1260—1267).—The differences 
between thermodynamic data calc, from the heat 
capacities at low temp, and those calc, from infra­
red and Raman spectral data are discussed. From 
recent data it  is deduced that the standard free 
energies of formation of straight-chain hydrocarbons 
C„H2„ ,2 are given by AG% =  —10,550 — 5890« +
25-2nT — 2-2T g.-cal. per mol., when n >  1, and those 
of defines of the form Cn_„H2„_3-CH:CH2 by AG%-= 
20,321 -  5835m -  33-26T ±  24-52nT g.-cal. per mol., 
when n >  2. From the latter expression it is inferred 
that such defines should be interconvertible in 
presence of catalysts at 611° k . with zero standard 
free energy change. Data for 42 hydrocarbons are



VI (c), v n  (a, c) GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. 33

recorded and possibilities of reaction at various temp, 
discussed. J. W. S.

E lectr ica l conductances of standard  p otassiu m  
chloride so lu tion s throughout the tem perature  
range 0—25°. R. W. B r e m n e r  and T. G. T h om p­
son  (J. Amer. Chem. Soc., 1937, 59, 2372—2374).—  
Results for 0-1 and 0-01 “ demal ” standard KC1 
solutions at 5°, 10°, 15°, and 20° are recorded. The 
accuracy is 0-001—0-01%. An equation which fits 
these and other published data has been derived; it 
predicts a point of inflexion in each temp.-conductance 
curve. E. S. H.

C onductivity of h ydroch loric and phosphoric  
acid  in  presen ce  and absence of hydrogen  su l­
phide. H. J a b łc zy ń sk a -J e d r z e je w s k a  and J. 
Gro yeck a  (Rocz. Chem., 1937, 17, 392—397).—  
The conductivity of aq. HC1 or H 3P 0 4 falls with 
increasing [H2S], probably owing to the reaction 
H2S +  H' -> [H3S ]\ R. T.

C onductance of sa lts  in  H ,0 - D 20  m ix tu res.
J. P. Ch ittd m  and V. K. L a  Me b  (J. Amer. Chem. 
Soc., 1937, 59, 2425— 2430).—Equiv. conductances 
of approx. 0-02n-LíC1, -NaCl, and -ELOAc in H 20 -D 20  
mixtures have been determined at 25-0°. The 
mobilities of the ions in D 20  have been calc. In  
passing from H 20  to DaO the transference no. of Li’ 
decreases by about 2%; the other ions are less 
affected. The influence of •/) on conductance has 
been examined. The stoicheiometric dissociation 
const, of AcOH in D20  has been derived. The temp, 
coeff. of equiv. conductance of NaCl solutions in 
D 20  is >  in H 20  at 25—45°. E. S. H.

E ffect of v isco s ity  on ion ic  m o b ilitie s . D.
B e l c h e r  (Nature, 1937, 140, 810).—The influence of 
increasing [PhOH] on the equiv. conductance of 
KHn-HCI at 25° has been determined. Eor [PhOH] 
up to 0-3n , the equiv. conductance oc the relative 
fluidity of the PhOH solution. The bearing of this 
result on the interpretation of dissociation consts. is 
discussed. L. S. T.

E lectroch em ica l behaviour of rh od iu m . IV. 
T ran sp ort a n d m e a s u r e m e n t s  in  hydrochloric  
acid  and aqueous so lu tion s of rh od iu m  tr ich lor­
id e . G. Gr u b b  and H. A u t e n r ie t h  (Z. Elektro- 
chem., 1937, 43, 880—-886).—On electrolysis of 
solutions of RhCl3 containing HC1, Rh migrates to the 
anode, the migration being greatest when there 
are from two to three mols. of HC1 per mol. of RhCl3. 
These solutions contain complex acids such as 
H2RhCl5 or HgRhCl 0, but the complex anion is parity 
dissociated into Rh"' and Cl'. On evaporation of 
a solution of RhCl3 in conc. HC1 a compound 
H 2RhCls,4H20  is obtained. In aq. solutions of 
RhCl3 the amount of Rh migrating to the cathode is

that which would correspond with simple ionisation. 
In such a solution a complex acid such as 
H 3[RhCl3(OH)3] is formed, a view which is supported 
b y  p a measurements. In 2-7lM-RhCl3 [H*] =  0-975n.

P. J. G.
E lectrochem ical study of the ternary  sy stem  

AlC l3-N a C l-F h N 0 2. A. M. R u b a n  (J. Gen. 
Chem. Russ., 1937, 7, 1419— 1426).—Conductivity in 
the system increases parallel with [NaCl], whilst with

increasing [A1C13] it passes through a max. Na is 
deposited at the cathode. R- T.

P oten tia l of the n orm al and the decinorm al 
calom el electrodes at tem p eratu res ran g in g  from
12 -5° to  9 1 ° . H. T. S. B r it t o n  and G. W elfo r d  
(J.C.S., 1937, 1846— 1848).—Data for 12-5°, 25°, 
34°, 53°, 63°, 75°, and 91° are recorded. C. R. H.

T em perature coefficient of the standard  silver  
electrode. E ntropy of silv er  ion . J. J. L in g a n e  
and W. D. L arso n  (J. Amer. Chem. Soc., 1937, 5 9 ,  
2271—2273).—The temp, coeff. of the theoretical 
cell Ag|Ag‘(a ~  l)|H'(tt =  1)|H2(1 atm.), derived 
from measurements of the temp, coeffs. of cells of 
the type Ptlquinhvdrone(s), HC101(C'1)|HC104(C}), 
A gN 08((78)|Ag (where C \> C y ,  is +  0-967±0-004  
mv. per degree at 25°. The calc, standard entropy 
of Ag* at 25° is 16-7 g.-cal. per degree per mol.

E. S. H.
M easurem ent of the m o la l ferr ic-ferrou s  

electrode poten tia l. W. C. S c k u m b , M. S. S h e r ­
r il l , and S. B. Sw e e t se r  (J. Amer. Chem. Soc., 
1937,5 9 , 2360—2365).—The molal Fe‘"-Fe" electrode 
potential, derived from e.m.f. measurements of 
the cell Pt, HalHClO,^!), |Fe(C104)3(c3), HC104(Cl), 
Fe(C104)2(c2)|Pt, is —0-7701 v. The formal E e" '- 
Fe” electrode potentials for Fe(C104)3-Fe(C104)2 
mixtures in aq. HC104 for ionic strengths of 0-1 to 1-0 
are recorded; over the ionic strength range 0-5— 1-0 
the val. is — 0-741 v . A method for the determination 
of free acid in presence of F e”' and Fe"' is described.

E. S. H.
E lectrode p o ten tia l of th in  film s of zinc on  

p latin u m . D. P. M ellor and H. M u l h a l l  (J. 
Proc. Roy. Soc. New South Wales, 1937, 70, 332—  
337).—Experiments have been made to determine the 
min. thickness of Zn which must be deposited on Pt 
in order that the electrode m ay have the same potential 
as massive Zn. The cell Zn|ZnS04|Pt was short- 
circuited until the e.m.f. fell to 0-05 V. and the 
amount of Zn deposited was determined. The thick­
ness of the layer is found to depend on the nature of 
the electrolyte and the rate of deposition of the 
metal. The" results are discussed in relation to the 
nature of the Pt surface, and the effect of alloying 
o f the Zn with the Pt substrate. A. J. Si.

N ature of the g la ss  electrode p oten tia l. III. 
Cause of th e  a sy m m etry  p oten tia l of the g la ss  
electrode. H. Y o sh im u r a  (Bull. Chem. Soc. Japan, 
1937, 1 2 , 443—452).—The asymmetry . potential 
approaches zero when the H2 electrode functions of 
both surfaces of the electrode membrane approach 
each other. With a bulb membrane the electrode 
function is generally less on the convex than on the 
concave surface, and the positive pole of the asym­
metry potential is generally on the convex side. With 
increasing thickness of the membrane, the magnitude 
of the asymmetry potential and the difference between 
the electrode functions decrease. The subject is 
discussed mathematically. C. R. H.

C alculation of the n orm al p oten tia l of the  
n on -m eta l. I. U h a r a  (J. Physical Chem., 1937, 
4 1 , 1117—1121).—Relative vals. of the normal
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potentials of F, Cl, Br, I, and 0  are deduced by the 
author’s method (A., 1936, 799). P. R. G.

E lectrom otive behaviour of b ism u th  e lem en ts.
T. Kurenniemi (Ann. Acad. Sci. fenn., 1935, A, 44, 
No. 5, 5—68; Chem. Zentr., 1936, i, 3978).—Measure­
ments for the cell Bi|Bi30 3 dissolved in HCl|Hg2Cl2| 
Hg and for the corresponding bromide cell are 
recorded. H. J. E.

T heory of lim itin g  cu rren ts. II . L im itin g  cur­
rents of ce lls  w ith ou t and w ith  an ind ifferent 
electro lyte. D. MacGillavry (Rec. trav. chim., 
1937, 56, 1039— 1046; cf. A., 1937, I, 620).—  
Theoretical. Formulae for the limiting currents of 
cells with one electrolyte, and for the depression 
caused by adding an excess of indifferent electrolytes, 
are derived and compared with published data. The 
large depression of the limiting currents at the 
dropping electrode is explained. E. S. H.

T herm o-galvan ic ce lls . D. R I dulescti and
F. B arbulesctt (Bull. Soc. Chim. Romania, 1936, 18, 
137— 150).—Measurements of E  for a no. of cells 
consisting of two identical electrode systems at 
different temp, show that the solution pressure P  in 
the Nernst equation varies only slightly with temp., 
but depends to a greater extent on the concn. of the 
ions in solution. This is considered to be evidence 
against the view that P  may be regarded as an osmotic 
pressure acting at the electrode surface. Vais, of 
p, v), and k  at 0— 80° for m - and 0Tm-CuSO4, -ZnS04, 
-AgN03, -Co(N03)2, and -KA1(S0,), are tabulated.

A. J. E. W.
S tandard isation  of so m e buffer so lu tion s  

at elevated  tem p eratu res. H . T. S. B ritton 
and G. W elfo rd  (J.C.S., 1937,1848— 1852).—p a vals. 
at 12-5°, 25°, 34°, 53°, 63°, 75°, and 91° are recorded 
for the neutralisation of Britton-R obinson universal 
buffer, and of its constituents, viz;, 0-2N-citric acid,
0-2n -K H 2P 0 4, 0-2n -H B 0 2, and 0-03N-diethylbarbit- 
uric acid, by the addition o f .NaQ H. The p a vals. of 
the universal buffer vary little  w ith tem p, below  
p u 6, but higher vals. decrease w ith rise o f temp.

C. R. H.
P olarographic stu d ies w ith  dropping m ercu ry  

cathode. V I. S im u ltan eou s polarisa tion  of both  
e lectrod es. V. Majer (Coll. Czech. Chem. Comm., 
1937, 9, 457— 464).—The influence of the electrolyte 
and of the presence of 0 2 on the variations in anodic 
and cathodic potential accompanying changes in 
applied voltage are discussed. J. S. A.

Cathodal p o larisa tion  in  electro-d ep osition  of 
m eta ls  from  aqrueous so lu tion s. A. Levin and
O. Essin (J. Gen. Chem. Russ., 1937, 7 ,1478— 1487). 
—The potential-c.d. curves for electrolysis of CuS04 
in HCO*NH2, or of A gN 03 in C5H SN, suggest chemical 
polarisation, whilst concn. polarisation only is found 
in the electrolysis of CuCl in HCO*NH2 or of ZnCl2
or ZnL in C,H,N. R. T.

C athodic p o larisa tion  in  the deposition  of 
zinc from  zincate so lu tion s. O. E s s in  and T. 
B ek lem isch eva  (J. Phys. Chem. Russ., 1937, 9, 
145— 155).—Cathodic potential (E)-c.d. curves have 
been determined for solutions of ZnO in KOH and a 
formula derived for the calculation of concn. polaris-

ation 7)«. The sum of the equilibrium potential E0 and 
the chemical polarisation (overvoltage) rjX is calc, by 
subtracting from E. E0 -j- changes rapidly 
with c.d., thus indicating that r/x is :£0. The over- 
voltage is of the type explained by slow discharge of 
ions. E. R.

P o lar isa tion  in  th e  dep osition  of a lk a li m eta ls  
on m ercu ry  cathodes. 0 . E s s in , M. L osch- 
k a r e v , and K. S o fijsk i (J. Phys. Chem. Russ., 
1937, 9, 132— 144).—Cathode potential-c.d. curves 
have been determined (a) with a Hg-jet electrode, and
(6) with a stationary Hg electrode and a mixer. In  
both cases the polarisation is a function of c.d. and 
the form of this function indicates that the polarisation 
is due to the slow diffusion of the alkali metal into Hg 
rather than to the slow discharge of ions. E . R.

T heory  of m any-electrode electroch em ical 
sy stem s and it s  app lication  to  corrosion  prob­
le m s . II . T h ree-electrode ga lvan ic  sy stem s. 
N. D. T omaschov (J. Phys. Chem. Russ., 1937, 9, 
43—63).—A Cd electrode was immersed in an electro­
lyte between a P t anode and a Zn cathode and 
connected to various parts of the external circuit.

■ Direction and strength of the current in the inter­
mediate electrode were determined in relation to its 
position in the liquid, to the resistances of the external 
circuit on both sides of the branching, and to the 
conditions of electrolysis. E. R.

T he p n of d istilled  w ater , and h yd ro ly sis  of 
am m on iu m  su lphate, n itra te , ch loride, and  
acetate . J. A. Cr a n st o n  and H. F. B ro w n  (Trans. 
Faraday Soc., 1937, 33, 1455— 1458; cf. A., 1937, 
I, 245).—-The p n of pure H20  has been measured with 
a glass electrode and the results of Ellis and Kichl 
(A., 1936, 38) are confirmed. The hydrolysis consts. 
of NH4N 0 3 and NH4C1, calc, from p a vals. at dilutions 
from 0-In, are 1-4 x 10~10 at 15°. (NH4)2S 0 4 gives
higher pH vals. than the others at corresponding concns. 
The pa  of NHjOAc is substantially unchanged by 
dilution. F. L. U.

E lectron  affinity of free ra d ica ls . X II. AF 
of addition  of sod iu m  to  organ ic com pounds  
b y  the p otentiom etric  and an a ly tica l m eth od s.
N. B. K ee v il  (J. Amer. Chem. Soc., 1937, 59, 2104—  
2107; cf. A., 1936, 1205).—Determinations of the 
free energy of addition of Na to fiuorenone, C2Ph4, 
didiphenylenediphenylethane, and ay-bisdiphenylene- 
p-phenylallyl have been made by the e.m.f. and 
analytical methods formerly described. Good agree­
ment between the two sets of results is obtained.

E. S. H.
S u gar alcohols. IX . P h ysicoch em ica l study  

of the eryth ritan -b oric  acid  com p lex . J. C.
K r a n t z , jun., E . F. B ec k , and C. J. Carr  (J. Physical 
Chem., 1937, 41, 1087— 1090; cf. A., 1936, 1463).—  
Increase of the erythritan : H3B 0 3 ratio diminishes the 
p„ whilst dilution of the complex has the opposite 
effect. Change of temp, is without influence. The 
val. of n in log (H3B 0 3 +  n log [erythritan]) +  K  — 
— 2jhi is 1-3, which agrees, contrary to Boeseken, with 
the val. for fructose. F. R. G.

D eterm ination  of reaction  velocity  and velocity  
constants of b im olecu lar reaction s. A. L otteri
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(Annali Chira. Appl., 1937, 2 7 , 439—444).— A theoret­
ical derivation of the abs. val. of the velocity coefF. 
of a bimol. reaction, and the reaction velocity equation, 
expressing the yield as a function of time, is given.

L. A. O’N.
E xtrap olation  to  zero d ecom p osition . D. N.

A n d r e e v sk i (J. Phys. Chem. Russ., 1937, 9 , 64—  
70).—A theoretical discussion of the method of 
identifying the primary products of a decomp, 
reaction by extrapolation to the beginning of the pro­
cess. E. R.

C hem ical reaction s as an in tram olecu lar  
diffusion  phenom enon. II . J. A. Ch r ist ia n se n  
(Z. physikal. C hem ., 1937, B , 3 7 , 374—386; cf. A.,
1936, 1072).—From an equation for the “ internal 
activity ” of an atom in a mol. the equation k — 
[D/4t:^/(ab))e~l’i4<a + has been deduced for the 
velocity coeif. of a reaction. Here a, b, and I can be 
determined from the potential curve, a oc the temp. 
(k .), T,  and b may be some other function of T.  The 
linear relation between frequency index and activ­
ation no. (cf. ibid., 1204) may be explained by the 
present theory if  it is assumed that the particle 
displaced in the reaction has an electric moment and 
that near the potential max. the field is so weak that 
the mean moment of the particle is given by Debye’s 
equation. R. C.

E ffect of tem p eratu re on flam e speed , and  
tem p eratu re grad ien t at flam e front. H. S a c h s s e  
(Z. physikal. Chem., 1937, 1 8 0 , 305—313).— By  
measuring the height of the inner cone of a Bunsen 
flame the relation between the flame speed, v, in 
mixtures of 0 2 with CH4, C2H 6, and C3H 8 and the 0 2 
content and the temp., 0, at which the gas mixture is 
preheated has been studied. With rising 0, v increases 
only slowly, the rise being due solely to the approach 
of 6 to the inflammation temp., 0^ The rate of the 
combustion reaction has no appreciable effect on v 
or on the temp, gradient at the flame front. Owing 
to the induction period preceding ignition, the 
observed 0X is the lower the more time is allowed 
for inflammation to occur. R. C.

T h erm al decom p osition  of d im eth y l su lp h ite .
R. C. W ood and H. A. Tay lo r  (J. Physical Chem.,
1937, 4 1 , 1091— 1099).—Decomp, data over the range 
360—390°/10— 250 mm. indicate that the mechanism 
involves free radicals producing CH4, CO, S 0 2, H 2, 
and Me2S 0 2. No Me20  could be detected. The 
activation energy of Me2SO:j is 55,000 g.-cal. I t is 
suggested that Prinz (A., 1884, 1255) worked with 
E tS 02-0E t, not (EtO)2SO. F. R. G.

K in etics and m ech a n ism  of d ecom position  
of hydrocarbons. V. T h erm al decom position  
of dodecane, ppS-trim ethylpentane, and fk-di- 
m eth ylh exan e. A. I. D in t z e s  and C. I. K l a b in a . 
V I. K in etics of decom p osition  of ethane at 
reduced  p ressu res. A. I. D in t z e s , A. K v ia tk o v - 
s k i , A. D . S tepuc h o vitsch , and A. V. F rost (J. Gen. 
Chem. Russ., 1937, 7 , 1507— 1514, 1754— 1761).—
V. The composition of the reaction products obtained 
by pyrolysis (500—570°) of (3s-dimethylhexane and 
ppS-trimethylpentane is in good agreement with that 
expected on the basis of Rice’s theory (A., 1931, 819),

whilst in the case of n-C12H ,s more C2H 4 and less CH4 
are produced than would follow from this theory.

VI. The rate of decomp, of C2H 6 at 600° is inversely 
oc pressure, at 1—60 mm. The velocity of decomp, 
falls progressively, probably owing to attainment of 
equilibrium conditions at > 6 0  mm,, and at < 6 0  mm. 
owing to the inhibitive action of some unidentified 
reaction product. Addition of CH2ICHMe, but not 
of C,,H. or ft-C,H„, retards decomp, of G,H0 at > 6 0  
mm.“ and 612°. ' " R. T.

M echan ism  of p o lym erisation  reaction s. H.
Mash  (Naturwiss., 1937, 2 5 , 753—757).—A review.

K inetics of p o lym erisation .—See A., II, 3.
D ecom position  of h yp och lorites. III. K in­

etic s  of d ecom position  of aqueous h ypoch lorites  
in  presen ce of am m onia . A. P . Za k o sc h tsc h i- 
k o v , R. G. N e sh e l sk a ja , and N. A. P ich unova  (J. 
Appl. Chem. Russ., 1937, 1 0 , 1380—1402).—The rate 
of decomp, of NaOCl in presence of aq. NIL, is at a max. 
with 1 mol. of NHj per 2 mols. of NaOCl. The re­
action is represented as NH4C1 +  NaOCl -> NH,C1 +  
NaCl +  H20 ; NH2C1 +  NaOCl -> NHCl2+N aO H  ; the 
alkalinity of the solution may thus rise during the 
process of activated bleaching. The temp, coeff. of 
the process is 1-93, as compared with 2-5 in absence of 
NH3; the velocity of reaction rises with increasing 
p n, to a greater extent in conc. than in dil. solutions of 
NaOCl. R- T.

O xidation  of aqueous su lp h ite  so lu tion s. III. 
M ech an ism s of su lp h ite  ox idation . P. B a u m - 
g a r t e n  and H. E r b e  (Ber., 1937, 7 0 , [5], 2235— 
2264; of. A., 1936, 434).—The oxidation of aq. 
sulphite has been studied in the presence of sub­
stances capable of yielding stable compounds with the 
unstable intermediates. In addition to Cu11 salts 
(loc. cit.), K S04, HSOj, H 20 2, and the electric current 
have been used for oxidation and C5H 5N, CO(NH2)2, 
dioxan, and glycine as indicators; NH3, H3B 03, 
alkali fluoride, and excess of sulphite are useful if  
used at high concn. All the indicators have pro­
nouncedly co-ordinative, unsaturated character; 
saturated compounds (S04", P 0 4"', C03") are 
ineffective. Three types of sulphite oxidation are 
distinguished. Cu11 salts and HSOs give chracterist- 
ically 1-pvridiniumsulphonie acid (I) in addition 
to SO /' "and S20 6''; 2Cu" +  C5H 5N  +  S 0 3" ^  
2Cu‘ +  C5H 5N+-S0s-0 -  and S 0 2(0 -0H )0 ' +  
C6H 5N  +  S 0 3" -> CsH 5N +-S02-0 -  +  S 0 4" +  OH'. 
Anodic oxidation and K S04 do not afford (I) but the 
yield of dithionate (2S03" — 2e S,,06" and 
S2Og" - f  2SO," -> S2Oe'' +  2S04") is >  in the 
absence of C5H 5N  under similar conditions. In 
addition S 0 4" is produced. Only with K S04 are 2- 
and 3-pyridylpyridinium salts (II) produced. These 
are produced incomparably more rapidly than from 
C5H 5N and K S04 alone so that their production is 
intimately related to sulphite oxidation. With H20 2, 
even in presence of C6H 5N, S 0 4" is almost exclusively 
produced, the formation of (I) and (II) not being 
detectable. The presence of C5H 5N  causes no 
increase of S20 6". I f  oxidation is effected in presence 
of another indicator, anodic oxidation is accompanied 
by formation of a greatly increased amount of S40 6".
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In presence of NH3 anodic oxidation, H S04, or K S04, 
but not Cu11 salts, cause production of N H 2-S03H ; 
except in the case of anodic oxidation the yield of 
S20 G" does not exceed that observed in H 20 . Oxid­
ation in alkaline solution of approx. const. [OH'] is a 
change of the second order but the determinations 
do not permit conclusions with regard to definite 
intermediate reactions. In explanation of the 
changes the production of monothionic ions (.4) and 

¿somonothionic ions (B ) is as- 
0  I 0  I sumed. The evidence of dis-

■'o’ S - ' 0  ' s' * 0  • c'larS° S 0 3 at S or 0  is 
' . . ‘I.  regarded as dependent on the

I 0  : : 0 :  oxidising agent, B  being inter-
’ ' ' ' mediate when (I) is produced in

' presence of C5H 5N  whereas A  is
prominent wherever S20 6" is the characteristic product. 
The probable reaction is C5H 5N  + A -y  C5H 5N  — A -y  
(-\-A) S20 6" -j- C5H 5N. Analogous additive inter­
mediates are assumed with CO(NH2)2, dioxan, 
glycine, H3B 0 3, F', and SO,". The failure of co- 
ordinatively unsaturated H 20  to give an enhanced 
yield of S20 6" is attributed to the presence of a mobile 
proton which renders isomérisation possible, so that 
contact with A  causes removal of the superfluous 
charge with production of H 2S 0 4 thus : H 20  -j- A  -y  
H 20  — A —y  ( ~̂ ~A ) H 2S 0 4 "p S 0 3". The action of 
NH3 is similar to that of H 20  for the same cause: 
NH3 + A  -y  NH3 -  A -y  ( + 4 )  NH2-S03H +  S 0 3". 
The production of NH2*S03H by the anodic oxidation 
of S 0 3" solutions containing NH3 is not accompanied 
by diminution of the S20 6" yield and is conditioned by 
the peculiar conditions of the experiment such as 
the located discharge of A  at the surface of the 
electrode. The production of (II) is explained: 
S20 8" -j-S03" ->  S 0 4" + A  + B  and 2B  +  
2C5H 5N  +  A - y  H S04 -j- [C5H 5N-C5H4N] +  S 0 4" +  
S 03", and as concurrence reaction, B  4- S 0 3" -> 
S 0 4" -j- A.  In alkaline solution S 0 4" can be used in 
the discharge of OH' which can then react : OH +  
S 03" ->  OH' - j -A.  Oxidation by H 20 2 leading 
rapidly to the almost exclusive formation of S 0 4" is 
unaffected by the presence of C5H 5N  or similar 
indicators and can therefore take place only to a 
completely subordinate extent through intermediates 
of the type described above. The main process is in 
all probability an immediate transference of 0  from
H.,02 to S 03", thus : H 20 2 +  S 0 3" -> S 0 4" +  H 20 .

H. W.
S teric  factor in  reaction s in  so lu tion . W.

B ren sch ed e (Z. physikal. Chem., 1937, 1 8 0 , 403— 
404 ; cf. A., 1937, I, 522).—Polemical against Hückel 
(ibid., 86, 622). J. W. S.

K in etics of addition  of HOC1 to  double lin k in g s .
IV. HOC1 and A^-butene-aS-diol. E. A. S ch ilov  
and N. P. K anjaev  (J. Phys. Chem. Russ., 1937, 
9 , 123— 131).—The addition of HOC1 to A^-butene- 
aS-diol in aq. solution at 0° is a second-order reaction 
in respect to HOC1. I t  is catalysed by HC1. In 
presence of alkali the reaction oc [HOCl][OCl~].

E. R.
O xidation v e lo c ities  of a lkenes w ith  per­

acetic acid . J. B ôeseken and J. Stuurman (Rec. 
trav. chim., 1937, 56, 1034— 1038).—The rates of re-

action of several alkenes and cyclenes with A c02H  in 
AcOH solution have been measured at different temp. 
The vals. of E  and B  in the Arrhenius equation 
log k =  — (E/2303IIT) -j- B  have been calc. The 
reaction coeff. increases considerably as H  on the un­
saturated C atoms is replaced by alkyl groups; this 
is ascribed to the fall in the E  vals. In the cyclic 
compounds the B  vals. also fall. E. S. H.

E ffect of polar grou p s on ester ifica tion  ve loc i­
tie s  of su b stitu ted  benzoic ac id s. R. J. H ar t­
m an  and A. M. B o rders  (J. Amer. Chem. Soc., 1937, 
5 9 , 2107—2112).—The velocity of reaction of several 
substituted benzoic acids with MeOH in presence of 
H ’ has been determined. The effect of substituent 
polar groups is to increase the velocity by displace­
ment of electrons towards the C02 group. The vals. 
of log k for the esterification agree with those predicted 
by Hammett’s equation (A., 1937, I, 142). The non­
exponential factor of the Arrhenius equation as well 
as the activation energy increases on passing from the 
rapidly to the slowly esterified acids. E. S. H.

K inetics of the production  of anthraquinone  
com pounds from  benzoylbenzoic acid  derivatives. 
—See A., 1937, II, 507.

S tep w ise  m ech a n ism  of th e  h yd ro lysis  of 
d isso lved  polyoxym ethylene d im eth y l eth ers.—  
See A., II, 4.

A bsorption  of carbon d ioxide. D. H. K il l e f - 
f e r  (Ind. Eng. Chem., 1937, 2 9 , 1293).—The rate of 
absorption of C02 by aq. Na2C03 is greatly accelerated 
by the presence of small amounts of CH20 , MeOH, 
EtOH, Pr^OHj soap, PhOH, Na lactate, Na alkyl 
sulphates, and N(C,H4'OH)3. I t  is inferred that the 
usual slowness of absorption is due to surface tension 
rather than to viscosity effects. J. W. S.

K inetics of lu m in escen ce of w h ite  phosphorus. 
K. J abec zyn sk i and H. J abecza'n s k a -J ed r z e je w sk a  
(Rocz. Chem., 1937, 1 7 , 431— 435).—The velocity 
coeff. o f extinction of the luminescence of white P  
is k =  (log Q0IQ)/t where Q0 and Q are respectively 
the intensity of luminescence initially and at time t. 
The effect is due to formation of a protective oxide 
film on tho P  surface. R. T.

V elocity  of d isso lu tion  of lead  in  acid s. I.
G. T edeschx (Atti R. Accad. Lincei, 1937, [vi], 2 5 ,  
641—647).—Spongy Pb dissolves in 2—8n-H2S 0 4 
with a velocity oc [H2S 0 4]2. The temp, coeff. of the 
reaction is 1-85. O. J . W.

Influence of tran sition a l sta tes  on the rate  of 
form ation  of cobalt sp in e l from  the so lid  ox id es.
J. A. H ed v a ll  and L . L e f f l e r  (Z. anorg. Chem., 
1937 , 2 3 4 , 235—238).—The increased reactivity of 
solids during the transition between two cryst. forms 
is exemplified by the reaction CoO -j- A120 3 =  
Co0,A120 3. With A120 3 which has been dried at 800° 
there are sudden increases in reaction rate at about 
900° and 1000° corresponding with the formation 
of the y- and a-Al20 3 lattices, respectively. If, however, 
the Al20 3 has been ignited at 1100° these effects are 
not found. I f  Co30 4 is used instead of CoO the re­
action rate is greater owing to the formation of 
“ nascent ” CoO, and particularly when the oxides 
are heated in N 2 instead of 0 2- F. J. G.
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Influence of m agn etic  tran sform ation s on the  
speed of form ation  of ferr ites . H. F o restier  
and R. L ille  (Compt. rend., 1937, 205, 848—850).—  
Mixtures of Fe20 3 and various co-pptd. oxides were 
heated for 0-5 hr. at 400—850°, and the variation in 
magnetisation was studied at room temp. The curves 
of magnetisation against temp, show a max. at 675°, 
indicating an increase in the speed of formation of 
ferrites in the neighbourhood of the Curie point of 
Fe20 3. Further max. appear: Fe20 3,N i0 590°, 
Fe20 3,Ba0 460°, F e ,0 3,Ph0 465°, Fe20 3,Cu0 460°, 
and Fe20 3,Sr0 480°. R. S. B.

C om bustion  of detonation  of so lid  ex p lo s iv es .—  
See B., 1937, 1411.

D euterium  in  cata lytic and photochem ical 
research es. H. S. T aylo r  (J. Chim. phys., 1937, 
34, 529—535).—A summary of published work, with 
particular reference to the reactions of D2 with 
hydrocarbons. E. S. H.

R eduction  of p eroxysu lphate by m anganous  
ion  and b y  hydrazine w ith  silv er  ion  as ca ta lyst. 
A. O. D e k k e r , H. A. L£:vy, and D . M. Y ost (J. Amer. 
Chem. Soc., 1937, 59, 2129—2131).—The reactions 
are : (1) S20 8" +  Mn" +  2H20  =  2SO," +  M n02 +  
4 H \ (2) 2S20 8" +  N 2H 5- == 4S04" +  N 2 +  5 H \ The 
rate oc [S20 8"j and [Ag‘] and is independent of p in ”] 
or [N2H 5‘]. The sp. reaction rates for Mn" and 
N 2H 5* differ but little. The mechanism suggested 
involves the oxidation of Ag* to Ag'" by means of 
S20 8", followed by rapid reaction between Mn" or 
N ,H 5' and Ag'", forming A g \ The effect of the ionic 
strength on the rate of each reaction is in qual. agree­
ment with predictions from Bronsted’s theory.

E. S. H.
O xidation  of phenols by ozone in  aqueous 

so lu tion  and in  su lphuric acid  so lu tion s of v a r i­
ous concentrations, in  presen ce of m anganese  
su lphate. L. I. K a sc h ta n o v  and 0 . N. Ol e sc h t s- 
chuk (J. Gen. Chem. Russ., 1937, 7, 1413—1416).— 
The oxidation of PhOH by 0 3 in H 20  is not a chain re­
action. The velocity of oxidation oc [H2S 0 4] of the 
solution. The reaction is catalysed by MnS04.

R. T.
C atalytic action  of copper oxide in  the com b u s­

tion  of hydrogen . G. T e d e s c h i (Gazzetta, 1937, 
67, 609—611).—A reply to a criticism by van Cleave 
and Rideal (A., 1937, I, 315). 0 . J. W.

S tab ility  of so lu tion s of terva len t n iob ium  
in  su lphuric acid . S. J. K ie h l , R. L. Fox, and
H . B. H ardt (J. Amer. Chem. Soc., 1937, 59, 2395—  
2399).—The extent of the reaction NbIn -f-2 H ‘
Nbv -f- H 2 has been determined by measuring [Nb111] 
at different time intervals; the catalytic influence of 
Pt-black has been determined by measuring the 
increase of pressure at const, vol. Unidentified blue 
crystals were observed in conc. solutions of [NbIn] in 
3m- and 6m-H2S 0 4. Red crystals appearing during 
the reduction of 6—9m-H2S 0 4 saturated with Nb2Os 
and K H S04 are tentatively assigned the empirical 
formulas 4K 20,2Nb20 3,Nb20 5,\2H vS 0 .,\2 H 20  and 
4K 20,2Nb20 z,Nb20 ^ n H 2S 0 i ,\QH26 . E. S. H.

A ction  of h ydrogen  fluoride on v a n a d iu m -  
b ariu m  ca ta ly sts  for ox id ation  of su lphur d i­
ox id e .—See B., 1937, 1335.

Preparation  of ox ide ca ta ly sts  b y  deposition  
of aerosols. II. Interm ediate com pounds in  
the catalytic ox id ation  of carbon m onoxide on 
ferric ox ide. K . I v a n o v  and N. K o ro sev  (J. 
Phys. Chem. Russ., 1937, 9, 1— 17).—The reaction 
2CO +  0 2 =  2C02 is of zero order on a Fe20 3 aerosol 
at 400°, and of the first order at 500—550°. I t  is of 
the first order on ordinary Fe20 3 powders at all temp. 
The activation energy is the same in both cases 
(8-15 kg.-cal.). Strong sorption of CO (up to 1-3 
mols. per mol. of Fe20 3) occurs during the reaction. 
The activation energy of sorption is 4-45 kg.-cal. on 
the Fe20 3 powder and 2-04 kg.-cal. on the aerosol. 
Results can be explained by the assumption of the 
existence of intermediate compounds (Fe.tOv)(CO)i, 
with x : y  >  2 : 3. E. R.

C atalytic dehydration  of eth yl a lcohol by  
a lum ina. II . W. A . A l e x a n d e r , W. R. H o r n , 
and L . A . Mun ro  (Canad. J. Res., 1937, 15, B , 438— 
446; cf. A ., 1935, 1210).—At 450° 100% of C2H4 is 
produced and is not affected by the H 20  content of 
the A120 3, but at 318° the max. of 25% C2H4 corre­
sponds with an optimum H20  content of 1%, whilst 
the optimum H20  content (5%) for formation of 
Et20  is independent of temp. The effect of ageing 
the catalyst also exhibits a max. F. R. G.

A utoxidation  of m on olayers. I. M echanism  
of autoxidation  of m ale ic  anhydride-p-elseoste- 
arin . G. Ge e  and E. K . R id e a l . II. C atalysts  
and in h ib ito rs . G. Ge e  (J. Chem. Physics, 1937, 
5, 794—801, 801—807).—I. Monolayers of maleic 
anhydride-3-elaiostearin (I) on 0'01n-H?S 0 4 or -HC1 
spontaneously undergo a scries of reactions identifi­
able with the normal process of drying of an oil, 
autoxidation being followed by polymerisation of the 
oxidation product (A., 1935, i080; 1936, 434). The 
autoxidation of the double linking remote from the 
glyceride residue is now considered and the effects 
of pressure and temp, over a wide range of pa are 
investigated. It is shown that the substrate is in­
volved in the oxidation and that p a has a profound 
effect. The effective oxidising agent is thus shown to 
contain no element except 0  or H and a free radical 
mechanism involving HO, and 0 2' is postulated. 
The kinetics of the proposed mechanism are given 
and abs. vals. of such consts. as can bo determined 
are consistent with the physical picture of the process.

II. The rate of oxidation of (I) is accelerated by the 
addition of CoS04 and increases progressively as the 
[Co] increases. With other metals more complicated 
results are obtained. Addition of pro- and anti­
oxygens to the substrate gave complex results; the 
behaviour of quinol has been studied in detail. The 
catalytic effect depends on the of the substrate. 
Results are discussed in the light of the free radical 
mechanism postulated above and a semi-quant, 
treatment, which accounts satisfactorily for the 
principal features of the results, has been developed.

W. R. A.
N egative  ca ta ly sts  in  the hydrogenation  of 

fatty  o ils .—See B., 1937, 1366.
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Catalytic hydrogenation of o ils .—See B., 1937, 
1297.

D om inant p rocesses in  e lectro lytic  separation  
of hydrogen  on active pallad ium  and p latin u m  
electrod es. L. K a n d l e r , C. A. K n o r r , and C. 
S ciiw itzer  (Z. physikal. Chem., 1937, 1 8 0 , 281—  
304).—Partly an amplification of a previous paper 
(A., 1936, 1343). I f  the electrode is sufficiently active, 
the rate of the electrode process as a whole is, even in 
strongly alkaline solution, determined by the rate of 
diffusion of mol. H2. It has been deduced theoretically 
and confirmed experimentally that the electrode 
potential is given by E  =  —0-029 log [(>1F - f  I)/AF],  
where I  is the c.d. and AF  the amount of H , diffusing 
to the electrode per sec. The electrode is probably 
able to remove protons, not only from H30 ' ions, but 
also from H20 , an analogous process possibly constitut­
ing the mechanism of the passage of current through 
dielectric liquids. R. C.

P la tin u m  electrode as ca ta lyst for th e  activ­
ation  of hydrogen . II. M. Ca l v in  and H. E. 
D yas (Trans. Faraday Soc., 1937, 3 3 , 1492— 1495).—  
Further experiments confirming conclusions previously 
published (A., 1936, 1212) aro described.

F. L. U.
A nodic form ation  of ch lorine d ioxide in  the  

e lectro lysis  of perchloric acid . G. Gr u be  and 
K. H. M a y e r  (Z. Elektrochem., 1937, 43, 859—863). 
—When conc. solutions of HC104 are electrolysed at 
high c.d. more 0 2 is liberated at the anode than 
corresponds with 2C104' +  H20  =  2HC104 - f  0-50,, - f  
2 © . C102 and HC103 are also formed at the anode. 
The phenomena agree quantitatively with the view 
that a part of the discharged C104' ion breaks up into 
C102 and 0 2, whilst a part of the C102 is then oxidised 
electrolytically to HC103. ' F. J. G.

D ischarge of a lk a li m eta ls during electro lysis  
of ca rn a llite .—See B., 1937, 1358.

S ilver  oxide p ositive  of the alkaline accum u­
lator.—See B., 1937, 1362.

E lectrodeposition  of copper on a lu m in iu m  
after p relim in ary  ch em ica l ox idation .—See B., 
1937, 1359.

F orm ation  of com p lexes in  so m e sa lt  m elts .
G. W irth s (Z. Elektrochem., 1937, 3 4 , 486—491).—  
Electrolysis of fused PbCl2 (alone and mixed with 
KC1) containing T h-5 in a divided cell with a capillary 
between the two compartments and determinations 
of the radioactivity of the contents of the two compart­
ments after several hr. indicated that no complex 
PbCl4" or PbCl3' anions are formed in pure PbCl2 
but that such occur in KCl-PbCl2 mixtures to an 
extent which is the greater the higher is the % of 
KC1 in the mixture. The cathode yield of Cd when the 
metal is electrolysed under a bath of molten CdCl2 
saturated with Cd is always >100%  calc, on Cd"; 
the existence of Cd2Cl2 in the metal is, therefore, 
inferred. “ A. R. P.

B ehaviour of lead  in  n ick el-p latin g  b a th s.—
See B., 1937, 1358.

E lectro lyses w ith  a lternating current and tin  
electrodes in  a lkaline m ed iu m . E. V al le si

(Annali Chim. Appl., 1937 , 27, 157— 164).—The 
electrolysis of 0-2— 4-ON-NaOH solutions with a.c. 
(50 cycles per sec.) and Sn electrodes has been studied. 
At room temp, and with concns. >  N a black deposit 
of Sn is formed on the electrodes, no H2 is evolved, and 
Sn is dissolved as stannate. At higher temp, and with 
concns. <  N the Sn deposit is non-adherent and is 
dissolved as stannite with evolution of H2.

0 . J. W.
E lectrod ep osition  of t in .—See B., 1937, 1358.
A ction  of a dark e lectric  d isch arge on a m ix ­

ture of n itr ic  ox id e and hydrogen . P roduction  
of am m on ia . C. Ze n g iie l is  and K. E v a n g e l id is  
(Praktika, 1935, 1 0 , 208—212; Chem. Zentr., 1936, 
i, 3789; cf. A., 1935, 176).—Formation of NH3 was 
a max. (65 vol. %) at low pressures, high c.d., and in 
the range 14— 153°. N 2H4 and N H 20 H  were not 
detected. The N H , vield is lowered by a large excess 
of H 2. ' H. J. E.

P hotoch em ica l reaction s. G. K. R o llefso n  
(Z. physikal. Chem., 1937, B , 37 , 472— 173).—A reply 
to criticisms (A., 1936, 1228; 1937, I, 91) of mechan­
isms suggested by the author for the formation of 
COCl2 and the bromination of C2H 2. R. C.

P hotoch em ica l stu d ies . XXV. D irect photo­
ch em ica l decom p osition  of n itrou s ox ide. W. A. 
N oyes, jun. (J. Chem. Physics, 1937, 5, 807—812).—  
The no. of mols. of gas uncondensed by liquid air, 
produced from N 20  per quantum adsorbed in the 
presence and absence of Hg vapour, indicates partial 
primary decomp, into N2 and 0 , but formation of NO 
and N  cannot be definitely excluded. The mechanism 
involves the subsequent reactions 0  -1- N 20  =  2NO 
and 0  +  0  =  0 2. Weakness of the absorption 
suggests possible formation of N 2 and 0  in their 
normal electronic states. W. R. A.

T opography of the la ten t photographic im age .
A. K em pf  (Z. wiss. Phot., 1937, 36, 235—250).—The 
distribution of the latent image in the interior of a 
AgBr grain was investigated for a specially prepared 
large- and uniform-grained emulsion. The surface 
of the grains (size and no. measured at each stage under 
the microscope) was treated alternately with a solvent 
for Ag [0-1n-(NH4)2S20 8] to remove the latent image 
in the surface exposed, and with a AgBr solvent 
(1% N£u,S20 3 +  1% KBr, +  5 c.c. of 10% NaOH per 
100 c.c. of the solution of the first two) to remove a 
suitably thick layer from the grain. The latent image 
in the surface layer at each stage was determined by 
development and measurement of the density of 
blackening, and also by determination of Ag; these 
methods all led to closely similar results. The original 
exposure of the emulsion was made with visible light 
(40-watt lamp) and also by X-rays. Results show that 
the rate of fall in concn. of the latent image from the 
outside to the interior of the AgBr grain is slow, 
although it is greater near the surface than further 
in the interior; the rate of fall is considerably less 
in the case of the X-ray image. With physical 
development, whereby Ag nuclei remaining after 
each stage of AgBr dissolution will be developed, 
thus leaving the same amount of developable centres, 
a stepped curve is to be expected, and is obtained, in
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place of the smooth curve. It is noted that the latent 
X-ray image is much more resistant to Ag solvent than 
the ordinary-light image. It is thus proved that the 
latent image is distributed throughout the grain; 
such fall as occurs in the interior is attributed to a real 
reduction in nucleus formation. Light absorption 
cannot occur in the case of X-rays. With ordinary 
light, absorption may also contribute to the decreasing 
concn. Ordinary development reduces only the 
exterior layer of the grains. J. L.

E ffect of concentration  on the production  of 
the la ten t photographic im a g e  by hydrogen  
p erox id e. M. W. J ones and J. M. B lair  (J. Chem. 
Physics, 1937, 5 , 835— 836).— Exam ination o f data 
obtained concerning the latent image produced by 
various concns. o f H20 2 suggests that in itially there is 
a net reaction o f second order and indicates an 
optimum concn. for production o f max. density.

W. R. A.
M ass and d istrib u tion  of photolytic silv er  in  

silv er  b rom id e-ge la tin  em u lsion s of different 
gra in  s iz e . III. M ass and d istribution  of photo­
ly tic  silver  in  film s w ith ou t n itr ite . W . M e i  d in g e r  
(Physikal. Z., 1937,38,905—919 ; cf. B., 1937,151; A., 
1937, I, 626).—The amount of photolytic Ag formed 
by a given amount of radiation depends on grain size, 
being for the larger-grained >  for the smaller-grained 
emulsions. The max. quantities of Ag deposited at 
const, intensity of radiation are smaller for small- 
grained emulsions. The amount of Ag formed is for 
damp films >  for dry ones, and there is a variation 
in the amount of Ag deposited with temp, of film 
during exposure. The addition of an acceptor for the 
Br eliminated increases the photo-efficiency 60 times. 
The effect depends on the concn. of the acceptor, which 
also decides the effectiveness of the acceptor in 
reducing solarisation. The photolytic Ag may be 
divided into inner and surface Ag. The amount of 
surface Ag increases linearly with exposure, whilst 
the curve of inner Ag reaches a limit. There is no 
connexion between the mass of photolytic Ag and 
solarisation. A. J. M.

P h otoch em ica l transform ations of m ethane, 
ethane, propane, and «-butane. III. W. K em - 
ULa  and A. D ydttszynski (R ocz. Chem., 1937, 17, 
423— 430).—The effect of ultra-violet illumination of 
the gaseous hydrocarbons is as follows : CH4 -> 
CH2: +  H2; 2CH2: -> Can, -> polymerides;
C„Hj+2-> C;lH2„ + " H ,; C„H„„ polymerides.

R. T.
P hotoch em ica l ox idation  of trich loroethylene  

to  d ich loroacety l ch loride sen sitised  by ch lorine.
K. L. Müller  and H. J. S chum acher  (Z. phvsikal. 
Chem., 1937, B , 37, 365—373 ; cf. A., 1937,1, 370).—  
In light of X 436 mix. a yield of CHC12-C0C1 >95%  
results: C2HC13 +  0-502 =  CHCL/COCl. The rate 
cc the intensity of absorbed light, is independent of 
[C2HC13] and [0 2], and has the temp, coeff. ~1-12. 
At 95° the quantum yield is ~ 4 0 . The formation of a 
peroxide, C2HC140 2, is probably an essential step in 
the chain mechanism. A side reaction is C2HC13 +
l-5 0 2 =  C02 +  HCl +  C0C12. R. C.

P hotoch em ica l d ecom position  of a liphatic  
a lcoh ols in  aqueous so lu tion . L. P a r k a s and Y.

H irsh berg  (J. Amer. Chem. Soc., 1937, 59, 2450— 
2453).—Under the action of light from a Hg arc, aq. 
MeOH, EtOH, and Pr“0H  decompose yielding H2 
and the corresponding aldehyde; the aldehyde is 
partly decomposed in a subsequent photochemical 
reaction. The quantum yield for the decomp, of 
EtOH is 0-8. Pr8OH yields H 2 and COMe2, which is 
further decomposed in a subsequent reaction.

E. S. H.
P h oto lysis  of a liphatic a ldehydes. V. A cral- 

dehyde. E. E. B lacet , G. H. F ie l d in g , and J. G. 
R oof (J. Amer. Chem. Soc., 1937, 59, 2375—2379; 
cf. A., 1936, 437).—A correlation between photo­
chemical polymerisation and the absorption spectrum 
has been found. Between X 3660 and 3130 (sharp- 
banded absorption) the quantum yield <I>r is <0-5; 
at X 3020 (very diffuse absorption) <I>r =  1-0; at 
X 2804 (border between banded and continuous 
absorption) <PP =  10; at X 2654 and 2537 (continuous 
region) <I>P = 1 9 .  The large quantum yields are 
explained by a mechanism involving free radicals. 
An induction period in polymerisation has been 
observed. E. S. H.

P h otoch em ical d ecom position  of aliphatic  
aldehydes in  aqueous so lu tion s. Y. H ir sh be r g  
and L. F ar k a s  (J. Amer. Chem. Soc., 1937, 59, 
2453—2457).—The decomp, of aq. CH20  (I), MeCHO
(II), acetaldol (III), crotonaldehyde (IV), and EtCHO 
(V) under the influence of light from the Hg arc has 
been investigated. (I ll)  is formed from MeCHO 
according to 2MeCHO =  OII • CII Me ■ C H 2 • C H O, and 
it is suggested that the formation of an aldehyde mol. 
with free valencies is the photochemical primary 
process.. The quantum yield (no. of aldehyde mols, 
disappearing per absorbed quantum) is 0-5 for (I),
2-5 for (II), <  1 for (IV), and 1-8 for (V). E. S. H .

P hoto-oxidation  of acetone vapour. P. Fuo- 
a ssi (J. Amer. Chem. Soc., 1937, 59, 2092—2093).— 
The quantum yield of the photo-oxidation of C0Me2 
vapour at 25° using X 3130 a . is 0-24. Assuming that 
1 mol. of 0 2 reacts with 1 mol. of COMe2, the quantum 
yield for the oxidation of COMe2 =  that for its decomp. 
A similar oxidation reaction of COMe2 occurs in the 
electrical discharge. E. S. H .

Free rad ica ls in  so lu tion . D. H . H e y  and
W . A. W aters (Nature, 1937, 140, 934—935).—'The 
close similarity between the properties of free alkyl 
radicals produced photochemically in solution (A.,
1937,1, 471) and those of the free aryl radicals formed 
by the decomp, of diazo-hydroxides etc. (A., 1937, II, 
97) is discussed. L. S. T.

P h otosyn th esis  of carbohydrates in  v itro .
E. C. C. B aly (Nature, 1937, 140, 930).—Carbohydr­
ates are photosynthesised when a surface of NiO 
coated with an adsorbed layer of hydrated C02 is 
irradiated with white light. The two successive 
photochemical reactions a r e : 4NiO,C02,H20  +

=  2Ni20 3,CH0H and 2Ni20 3,CH0H +  Jiv2 =  
2Ni20 3 +  CHOH, where fcvj is a quantum of blue 
light (X =  4000 a.) and /iv2 one of red fight (X =  
6400 A.), and CHOH is a mol. of activated form­
aldehyde which polymerises on the surface to a carbo­
hydrate. These processes are followed by the dark
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reaction 2Ni20 3 =  4NiO +  O,. The first product of 
photosynthesis is a complex carbohydrate which is 
unstable and polymerises or condenses to a more 
complex carbohydrate. This is stable in solution, 
and is not hydrolysed by acid or by diastase. It 
appears to be the hitherto unknown parent of a 
starch. The essential for success is a surface of a 
true cryst. lattice of NiO, and all failures to achieve 
photosynthesis have been due to the dispersion of the 
N i compound by alkali. L. S. T.

B ecquerel effect and photochem ical reactiv ity  
of coloured organ ic m olecu les. (Ml l e .) C. S tora 
(J. Chim. phys., 1937, 34, 536—597; cf. A., 1935, 
429, 586, 682).—A general review and discussion. 
The effect is caused by the photochemical reaction 
between the photo-sensitive substance and the 
surrounding medium. In the case of oxidised mols. 
in equilibrium with their reduction products the effect 
depends on the lability of the oxidation-reduction 
equilibrium. The mechanism is discussed.

E. S. H.
E ffect of th e  sim u ltan eou s action  of radiations  

of d ifferent frequencies on the brom ination  
of c in n am ic acid  and stilb en e . J. C. G h o sh , 
S. K. BnATTACHARYYA, and M. L. N. Mu r th i (J. Indian 
Chem. Soc., 1937, 14, 452— 462).—The velocities of 
reaction in CC14 have been determined iodometrically 
at 31° under the simultaneous influence of two 
radiations of different X selected from 546, 436, and 
406 mix. The combined effect of two radiations is 
always <  the sum of the two individual effects, and the 
velocity coeff. for monochromatic radiation cc the 
square root of the intensity of the absorbed radiation.

E. S. H.
Long life  of excited  organic m olecu les, ex ­

em plified  b y  the rubrene oxidation . H. Ga f fr o n  
(Z. physikal. Chem., 1937, B , 37, 437—461).—Data 
supporting the theory of the oxidation previously 
advanced (A., 1933, 1214) are recorded. In the 
photo-oxidation of rubrene (I) in C6H 8 solution the 
quantum yield, y, rises rapidly with concn., c, to a 
limit of 1. The effect of the 0 2 pressure, p , on y  is 
negligible when c is large and considerable when c is 
small, y  is not affected by the intensity or X of the 
absorbed radiation. Contrary to Koblitz and 
Schumacher’s findings (A., 1937, I, 255) y  for high c 
does not converge continuously to zero as p  falls, 
but when the 0 2 is used up y  abruptly falls from a 
large val. to zero. The high val. of y  for small p  
can be explained only by supposing that there is in 
addition to the ordinary short-lived active form of
(I) an activated form which is comparatively long- 
lived, and during its life every collision leads to 
reaction. Evidence of the presence of two active forms 
of (I) is also afforded by the observation that if  C is 
large and a foreign colouring matter is present as 
sensitiser, y  is independent of p, whereas if  c is small 
and a considerable amount of a foreign acceptor is 
present y  falls with p . In dil. solution (I) transports
0 . R. C.

O xidation  of rubrene in  lig h t. H. J. S c h u ­
macher (Z. physikal. Chem., 1937, B , 37,462—467).—  
Comments on Gaffron’s paper (cf. preceding abstract).

R. C.

D ifferentia l aeration  as a factor in  the lo c a lis ­
ation  of corrosion .—See B., 1937, 1355.

C orrosion of m eta ls .—See B., 1937, 1355.
R ole of d iffusion  in  the ox idation  of copper  

and iron . L. Cz e r sk i (Rocz. Chem., 1937, 17, 
436— 443).—Oxidation of Cu in air at 950° consists 
initially of the processes Cu Cu20  -> CuO; the 
surface layer of CuO is relatively impermeable to 0 2, 
so that dissociation of CuO to Cu20  and 0  or 0 2 takes 
place. At the same time Cu diffuses outwards from 
the metal surface to the oxide layer, and undergoes 
oxidation at the boundary of the CuO layer; this 
process is responsible for the oxidation of the bulk of 
the metal. Analogous results are found for Fe.

R. T.
D isp lacem en t of go ld  from  chloride so lu tion s  

b y h ydrogen  at h ig h  p ressu res. V. G. T r o n e v  
(Compt. rend. Acad. Sci. U.R.S.S., 1937, 16, 317— 
320).—H2 at 1 atm. reduces HAuC14 (0-02n) to Au1 
at first, and a ppt. of Au appears only after an 
induction period of about 1 hr. In presence o f an 
excess of NaCl this is increased to several hr. Complete 
pptn. of the Au is not possible. At 100 atm. without 
stirring Au is pptd. very slowly, but the rato of re­
action increases rapidly with increasing speed of 
stirring, whilst at a given speed of stirring the rate of 
reaction increases with increasing pressure. Excess 
of HC1 causes a decrease in the rate of reaction. With 
rising temp, the rate of reaction increases only 
slightly from 18° to 50°, but much rapidly from 50° to 
75 . ‘ F. J. G.

C hem ical and electroch em ica l factors in  the  
attack  of a c id s on m eta ls . A cid  corrosion  of 
m a g n esiu m  and a lu m in iu m . A. Q uartaroli 
and O. B elfio r i (Gazzetta, 1937, 67, 565— 573; cf.
A., 1937,1, 250).—The action of aq. solutions of acids 
on Mg and on A1 is compared. With Mg the metal 
is attacked mainly by H 20  and by mols. of undis- 
sociated acid, whereas with A1 the action is mainly 
due to H'. The action on pure A1 of n -HCI containing 
small amounts of H 20 2 is ascribed to the formation of 
a spongy, loosely adherent oxide film, which disturbs 
the polarised A1 surface and allows it  to be attacked 
by H". O. J. W.

C rysta llisation  of ca lc iu m  fluoride fro m  the  
fused  sta te . E. V. Zechnovxtzer (J. Phys. Chem. 
Russ., 1937, 9, 88—99).—CaF2 was fused in Zr02 
crucibles. The largest single crystals obtained were 
< 5  mm. No transparent agglomerations could be 
obtained by re-melting. One of the main causes of 
failure was the decomp, of CaF2 with the formation 
of >3%  of CaO. E. R.

A ction  of b rom ine on m ercu ric  ox id e . M.
L em archands and P . P ier r o n  (Bull. Soc. chim., 
1937, [v], 4, 1773— 1783).—The first product is 
HgOBr2, which decomposes to form HgBr and either 
H g(Br03)2 or Hg(BrO)2 according to the conditions.

E. S. H.
A ction  of m ercu ry  on so lu tion s of p o tassiu m  

chrom ate and d ich rom ate. R. P a r is  (Bull. 
Soc. chim., 1937, [v], 4 , 1803— 1811).—Hg remains 
almost unchanged in aq. K2C20 4, but the reaction 
2 X ^ 0 ,  +  6Hg +  5H20  =  3Hg20  +  2Cr(OH)3 +
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4KOH occurs slowly. Hg slowly transforms neutral 
aq. K 2Cr20 7 into K2Cr04 and H2Cr20 7; in presence 
of HC1, Cr'" is formed quantitatively, whilst with 
H 2S 0 4 or H N 03 Hg2Cr04 is formed; in presence of 
AcOH slow but quant, reduction to Cr"* occurs.

E. S. H.
M ercury in fection  of a lu m in iu m . A. Q ua r t a - 

roli and 0 . B elfio r i (Gazzetta, 1937, 6 7 , 557—565). 
The action of n-HCI and of n -H N 03 on Al, with and 
without previous deposition of traces of Hg on the Al, 
has been studied. The results are used to obtain 
information regarding the state of the A120 3 film 
on the Al surface. A freshly formed film completely 
covers the Al surface and renders it passive towards 
HC1 even after treatment with a dil. HgCl2 solution. 
An ordinary Al surface, which is covered with a more 
or less aged film, when treated with dil. HgCl2 solution, 
is rapidly attacked by n-HCI. 0 . J. W.

S tru ctu re, energy content, and other properties  
of active su b sta n ces. X X II. S ize of the p rim ary  
p artic les, secondary stru ctu re, and energy con­
ten t of variou s active y-a lu m in iu m  ox id es.
R. F r ic k e , F. N ie r m a n n , and C. F e ic h t n er  (Ber., 
1937, 7 0 , [B ], 2318—2330).—Differences in the energy 
content amounting to nearly 4 kg.-cal. per g.-mol. of 
A120 3 are observed between the various active 
conditions of y-Al20 3 obtained by heating at 500—800° 
Al(OH)3 pptd. from hot solution (very finely-divided 
bohmite). It is shown rontgenographically that these 
differences are not due to differences in the lattice 
consts. or to lattice distortions. The primary particles 
of all specimens are very small and diminish as the 
energy content increases. The phenomena resemble 
closely those observed with y-Fe20 3. The relationship 
is linear between energy content and primary particle 
size (or extent of mol.-surface calc, on the assumption of 
cubical particles). Primary particle size therefore here 
determines the energy content. The slope of the graph 
indicates a total surface energy of 560 ergs per sq. 
cm. for y-Al20 3; this no. is a lower limit. Investig­
ation of the preps, by Hahn’s emanation method using 
radiothorium gives for the initial hydroxide a max. 
emanatory power (EmV  =  58%); the emanatory 
power of the oxides produced therefrom diminishes 
as the temp, is raised and the duration of heating 
is prolonged. The “ surfaces ” reckoned from the 
EmV  vals. are somewhat <  those calc, from the size 
of the primary particles and have no clear relationship 
to the energy content of the specimens. The results 
obtained explain the great suitability of y-Al20 3 as 
catalyst and catalyst carrier. I t  is remarkable that 
after comparatively drastic ignition (6 hr. at 800°) 
the primary particles are still very small (40 a .) and 
the EmV  very considerable (33%). This prep, is 
considered to have an energy content about 5-5 kg.-cal. 
per mol. >  that of the form poorest in energy. The 
hygroscopicity of y-Al20 3 is also explained; this 
persists after ignition at 1000° and disappears when 
y-Al20 3 passes into a-Al20 3 above 1100°. H. W.

C orrosion prob ab ility  [for a lu m in iu m ].—See
B., 1937, 1357.

P reparation  of a lu m in iu m  silico flu orid e . V.
S chtscherbakova  (J. Appl. Chem. Russ., 1937, 10,

1403— 1404).—Al2(SiF6)3 is prepared from Al(OH)3, 
H F-H 2SiF6, and S i02 gel. R. T.

C om pounds of ga lliu m . II. P. N eogi and 
S. K. N a n d i  (J. Indian Chem. Soc., 1937, 14, 492— 
494; cf. A., 1936, 1217).—GaP0it3H20  has been 
obtained by (a) dissolution of Ga(OH)3 in H3P 0 4 or
(b) interaction of aq. Ga(N03)3 and Na2H P 04; 
Ga(Gl03)3,H20  by double decomp, of aq. Ga,(S04)3 
and Ba(C103)2; Ga(I0s)3,2H20  by adding H I0 3 to a 
solution of Ga in H N 03; Ga{I03)3,Ga20 3,3II20  by 
mixing aq. NaIOs and Ga(N03)3. Ga bromate is 
unstable; it has been prepared in solution, but not 
isolated. E. S. H.

T h a lliu m  su lp h id es, se len id es, and tellu rid es.
I . T h a lliu m  se len id es. A. B a r o n i (Atti R. 
Accad. Lincei, 1937, [vi], 2 5 , 621—625).—The f.p. 
curve and X-ray examination of the system Tl-Se 
show that only the compounds Tl2Se3 and Tl2So exist.

C hem ical in v estiga tion s of silica tes . VI. B e ­
haviour of en sta tite , M gSiO s, tow ards m eltin g  
ch lorides of b ivalent m eta ls . E. T hilo  (Ber., 
1937, 7 0 , [jB], 2267—2272).—Exchange occurs when 
enstatite (I) is heated in N 2 in absence of 0 2 with the 
molten chloride of the requisite bivalent metal, the 
sequence of decreasing readiness being Co", Mn", 
Cu", Fe", and Ni". No reaction occurs with ZnCI2 
or CdCl?. The Deb}re diagrams of the products are 
identical with that of (I). In  general reaction occurs 
less readily with (I) than with the metasilicate 
derived from talc. If 0 2 is present, orthosilicates sol. 
in HC1 are produced. H. W.

A ffin ity. LXXV. S u lph id es of titan iu m . W.
Bn/rz and P. E iirlich  [with K. Me ise l ] (Z. anorg. 
Chem., 1937, 234, 97— 116).—The system Ti-S has 
been investigated rontgenographically and (in part) 
tensimetrieally. In addition to the known mono-, 
sesqui-, and di-sulphides a trisulphide and one or more 
subsulphides exist. TiS3 is prepared by heating Ti 
or a lower sulphide with S and removing excess in vac. 
It resembles graphite and has d20 3-22, heat of form­
ation 4 kg.-cal. per g.-mol. It is sol. in hot H2S 0 4 
whilst hot H N 03 yields T i02. TiS2 and Ti2S3 are the 
upper limits of homogeneous ranges which extend 
down to TiSj.7 and TiSj.j, respectively. At high temp, 
the range of solid solutions extends from TiS2 to 
TiS4.4g. Preps, having the ratio S : Ti <  1 >  0-25 
do not show the lines of TiS or of Ti; they differ 
from TiS in being readily attacked by HC1, yielding 
H2S, and at approx. 1000° they give sublimates 
consisting of violet and silvery-white crystals. In 
TiS3, TiSa, Ti2S3, TiS, and “ TiS0.s ” the at. vols. of S 
are 11, 12, 11, 9, and 6, respectively. F. J. G.

P reparation  and properties of the h igh er  
oxid es of lead . G. L. Cl a r k , N. C. S ch ieltz , and 
T. T. Qu ir k e  (J. Amer. Chem. Soc., 1937, 5 9 , 2305—  
2308).—The products of heating P b 02, NaOH, and 
H20  in a pressure bomb under different conditions 
have been identified by X-ray analysis as Pb20 3 and 
Pb3Os. Large single crystals may be obtained. At 
higher temp. Pb30 4 is produced. A P b -N a-0  
compound of undetermined composition is reported.

E. S. H.
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Efficiency at 90° of phosphorus pentoxide as a 
desiccant. D. A. L acoss and A. W. C. Me n z ie s  
(J. Amer. Chem. Soc., 1937, 59, 2471—2472).—The 
efficiency at 90° =  that at room temp. E. S. II.

M etaphosphoric acid  derived from  G raham 's  
sa lt. (Mm e .) R. Sa l ih  (Bull. Soc. chim., 1937, 
[v], 4, 1724— 1726).—The complexity of Na meta­
phosphates varies with the method of prep. When 
Graham’s salt is pptd. by Pb" it undergoes a modific­
ation of structure, yielding a product which is identical 
with that obtained from NaG(P 03)G,10H20 .

E. S. H.
Individuality  of phosphorus n itr id es P 3N 5, 

P 4N R, (PN)„, and th eir  m od es of h yd ro lysis .
I. G eneral. II. E xp erim en ta l. H. M oureu  
and G. W etro ff  (Bull. Soc. chim., 1937, [v], 4 ,1839— 
1850, 1850— 1857).—I. Published work is reviewed. 
Thepossibilityof theexistence of PN(OH), is discussed.

II. The products of hydrolysis by H20  in sealed 
tubes have been identified by chemical and X-ray 
analysis. P3N 5 yields (NH4)2H P 04 and NH4H2P 0 4; 
(PN)„ gives initially NH4H2P 0 3, which is subsequently 
converted into NH4H2P 0 4 and H 2; P2N 6 yields 
(NH4)2H P 04, NH4H2P 0 4, NH4HoP 0 3, and H„.

E. S. H.
Com bined action of heat and hydrogen  on  

alkaline-earth  arsen ates. H. G u e r in  (Bull. 
Soc. chim., 1937, [v], 4, 1885—1895; cf. A., 1937, I, 
92).—Reduction of arsenate to arsenite occurs at 
350° for Ca, 400° for Sr, and 450° for Ba; decomp, 
of arsenite to oxide occurs at 350° for Ca, 600° for Sr, 
700° for B a ; arsenide is formed only with Ba.

E. S. H.
P h arm aceutically  im portant arsen ic com ­

pounds. II .—See A., 1937, II, 491.
E xchange reactions w ith  radio-su lphur. H. H.

V oge and W. F . L ib b y  (J. Amer. Chem. Soc., 1937, 
59, 2474).—Exchange of S and radio-S occurs between 
S" and S20 3", but not between S" and S 04" or SO," 
and S 0 4". E. S. H.

O xidation  of aqueous su lph ide so lu tion s by  
h yp och lorites. A. R. Ch o p p in  and L. C- F a u l k e n - 
b e r r y  (J. Amer. Chem. Soc., 1937, 59, 2203—2207).— 
The end-products of the reaction are S and S 0 4", 
which are formed in quantities depending on the 
concns. of the reagents, the temp., and p n. High 
[NaOCl] and rising temp, increase the proportion of 
S 0 4". A min. in the production of S 04" occurs at 
Pn 10. E. S. H.

B ehaviour of th iosu lphate and the form ation  
of h igh er  polythionic acids in  fum ing hydro­
ch loric acid. J . J a n ic k is  (Z. anorg. Chem., 1937, 
234, 193—223).—The nature of the clear solution 
which is obtained when aq. Na2S20 3 is dropped into 
fuming HC1 (A., 1924, ii, 104) has been investigated. 
The views of Bassett and Durrant (A., 1927, 843) as 
to the nature of the substance present in acidified 
thiosulphate solutions which reduces methylene-blue 
are criticised, and it is suggested that this substance 
is H2S20 3. A method for quant, analysis of the 
solution has been worked out, and the results indicate 
that it contains H 2S20 3, S 0 2, higher polythionic acids, 
and a little H2S. At 0° it deposits no S for some 8 hr.,

and during this time its composition changes con­
tinuously, [H2S20 3] decreasing and [S02] increasing, 
while the no. of mols. of polythionic acids passes 
through a min. and their average S content through a 
max. corresponding approx. with H2S140 6. Even 
after 24 hr., when quite turbid, the solution still 
contains H2S20 3. The results are interpreted as 
follows : at the moment of prep. H2S5O0 is formed 
according to H2S20 3 +  H20  2H2S 0 2 and H2S 0 2 +
2HS20 3' -> SsO0" +  2H,,0, whilst the formation of 
H,S is due to 3H2SO; ^  H2S20 2 +  S 0 2 +  2H20  
and H2S20 2 -> S 0 2 +  H2S. Subsequently the follow­
ing reactions occur : S„0G" -{- H„S20 3 -> S„ + 10 6" +  
S 0 2 +  H ,0 ; 2SnO„" +  4H’ -> (2n -  5)S +  5S 02 +  
2H20 ; S :0 6" + S - > S „ +10 6"; 5H2S20 3->
2H2SaOg +  3HaO ; S50 G" +  S„06" S5 + aOB" +
Sn-a06". The stability of the solution is due to the 
fact that the direct decomp, to S +  S 0 2 is a property 
not of undissociated H ,S20 3 but of the ion HS20 3'.

F. J . G.
Sulphur se len iu m  protochloride. R efractive  

in d ex  and surface ten sion  of m ix tu res of su lphur  
w ith  se len iu m  protochloride, S e 2Cl2, A. B a r o n i 
(Atti R. Accad. Lincei, 1937, [vi], 25, 719—723; 
cf. A., 1933, 241).—By the fractional distillation of 
mixtures of S and Se2Cl2, previously heated for 6 hr. 
in a sealed tube at 200°, an orange liquid, SSeCl2,
b.p. 68°/20 mm., has been isolated. Evidence for the 
existence of this compound has also been obtained 
from measurements of n and y  for S-Se2Cl2 mixtures 
at various temp. SSeCl2 has 1-7234, iff 2-1502; 
it is more stable than SeSCl, and probably has the 
structure SISe!Cl2. O. J. W .

P reparation  of ch rom iu m  fluoride. V.
S chtscherbakova  (J. Appl. Chem. Russ., 1937, 10, 
1405— 1406).—Cr03 is dissolved in a 10% excess of 
HF, a 20% excess of C is added, and the mixture is 
heated at 80°, when the reaction 2Cr03 +  6HF +  
3C -> 2CrF3 +  3C02 takes place. R. T.

P reparation  of 12-m olybdophosph oric acid .
S. L. Malow an  (Z. anal. Chem., 1937, 111, 7— 10).—  
(NH4)3P 0 4,12Mo03 is heated to incipient redness, 
forming a blue-black substance of the apparent 
composition 8Mo02,16Mo03,P2Os. This is dissolved 
in 3% aq. H20 2, acidified with H N 03, and evaporated, 
giving pure, alkali-free molybdophosphoric acid.

J. S. A.
R esistan ce of m eta ls to hydrofluosilicic acid .—

See B., 1937, 1356.
A ffin ity. LXXVI. T en sim etric  an a lysis of 

the h igh er  phosph id es of m an gan ese . W . B iltz 
and F. W iechm ann  [with K. Me ise l ] (Z. anorg. 
Chem., 1937, 234, 117— 129).—The highest com­
pound is a triphosphide, MnP3, d 4-26. MnP3 takes 
up excess of P  into solid solution, but MnP3 and MnP 
form an almost ideal two-phase system. There are 
no indications of the existence of MnP2 (A., 1914, ii, 
273). F. J. G.

Pentaiodorhen ic acid . W . B iltz [with F. W . 
W r ig g e , E. P r a n g e , and G. L a n g e ] (Z. anorg. 
Chem., 1937, 234, 142—149).— When K ,R eIG in 
20% II2S 0 4 is shaken with Et20  all of the Re and 
5/6 of the I, but none of the K, pass into the
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upper layer. In this ethereal solution the Re is 
quadrivalent, so that the equation is K2ReI8 +  
H2S 04 =  (K^SOi +  HI) aq. +  H R e^ L  (in Et20). 
The reaction is sp. for K2R eI6; with the Cl and Br 
compounds little or no Re is absorbed by Et20 . 
A definite solid compound of Re and I could not be 
isolated. F. J. G.

P h y sico -ch em ica l nature of ox id es of n ick el.
D. P. B o g a t z k i  (J. Gen. Chem. Russ., 1937, 7 ,1397—  
1402).—The composition of oxides of Ni prepared by 
heating Ni(NO,)2 varies according to the temp., from 
NiO at >1100° through a series of solid solutions to 
NiOa at 500°. The X-ray diagrams of the oxides Ni30 4 
and NLjO., differ from that of NiO only in their larger 
space lattice const., suggesting that these are solid 
solutions of NiO in N i0 2. R. T.

C om pounds of p la tin u m  w ith  unsaturated  
h ydrocarbons of the ethylene ser ie s . A. D. 
G elm a n  (Compt. rend. Acad. Sci. U.R.S.S., 1937, 
16, 351—354; cf. A., 1937, II, 54).—Replacing Cl by 
Br, or C2H4 by propylene, t'sobutylene, or styrene, 
prep, and properties are given for further members of 
the complex type : [C2H4 X  PtCl2] where X  — NH3 
or C6H 5N. A s with the chlorides, ira?is-forms are 
obtained from Zeise type salts, cis- from Coss type. 
[C2H4 X  PtCI2] with KBr yield the bromides. The 
defines are inter-replaceable, showing residual 
affinities in the order C3H 8 >  C2H4 >  C3H 6 or C4H8 
(cf. A., 1936, 1098). [C2H4 NH3 PtCl2] when boiled
with HC1 yields Coss’ salt, showing elimination of 
C2H4 to be the primary reaction. The results confirm 
the iro?«-influence in the inner shell of the unsaturated 
mols. I. McA. :

D esign ation  of cap ab ilities of quantitative  
m eth od s of determ ination . A. S c h le ic h er  (Z. 
anal. Chem., 1937, 111, 3—7; cf. Reichel, A., 1937, 
I, 528).—An alternative method of expressing the 
precision and applicability of analytical methods is 
discussed. J. S. A.

T echnique of sp ectra l an a lysis. W. G erlach  
and W. R o llw agen  (Metallwirts., 1937, 16, 1083—  
1094).—Recent progress in qual. and quant, spectral 
analysis is reviewed. C. E. H.

D irect photo-electric determ ination  of elem en ts  
in  the flam e. J. H e y e s  (Angew. Chem., 1937, 
5 0 , 871—874).—The flame spectra of the elements to 
be determined are excited under standardised con­
ditions, using a Lundegardh atomiser. Suitable 
lines are isolated by means of a monochromator, and 
their intensity is measured directly with a photo­
electric cell. At low concern., the photo-electric 
current directly oc the concn. of the element con­
cerned. J. S. A.

C om parative p a m easu rem en ts w ith  the hydro­
g en  and g la ss  e lectrodes. K. S ch w a b  e [with 
W. Gr a u p n e r ] (Z. Elektrochem., 1937, 4 3 , 874— 879). 
—Comparisons of the glass electrode (S i0 2 72, CaO 6, 
NaaO 22% ) with the H2 electrode in solutions of a 
no. of partly neutralised acids over the ps  range 1 to 
10 show that they agree within the experimental error 
except in the case of CC13-C02H, where large di­
vergences, which may be attributed to catalytic 
hydrogenation, are found. F. J. G.

j)n m ea su rem en ts  w ith  the g la ss  e lectrode.
G. H augaard  (J. Soc. Leather Trades Chem., 1937, 
2 1 , 582—586).—'The glass electrode and a sensitive, 
low-capacity potentiometer are very trustworthy 
and accurate to approx. 0-02 pa. A suitable modified 
vac.-tube potentiometer is described (cf. A., 1937, I, 
567). D . W.

T w o n ew  colour in d icators from  (3-naphthyl- 
a m in e .—See A., 1937, II, 494.

U se  of naphthol com pounds as fluorescent 
in d icators. M. DfiRiniiRE (Ami. Chim. Analyt., 
1937, [iii], 1 9 , 262— 263).—The fluorescent properties 
of numerous naphthols, naphtholsulphonic acids, and 
their derivatives are recorded and the compounds 
proposed for use as indicators. J. S. A.

A crid ine-orange and b rillian t-d iazo le-yellow  
as fluorescent in d icators. M. D e r ib e r £ (Ann. 
Chim. Analyt., 1937, [iii], 1 9 , 290—291; cf. A., 1933, 
1132).— Commercial samples of acridine-orange ex­
hibit a brick-red and the pure material a yellow-green 
fluorescence at p a 8—10-5. The fluorescence of 
diazole-yellow changes from green to yellow-green with 
increase in concn. There is no fluorescence below 
p R 7-5, or in the presence of oxidising agents.

J. L. D.
M odified d istilla tio n  m ethod  for [the determ in ­

ation  of] m o istu re . H. N. Ca l d e r w o o d  and R. J. 
P iec h o w sk i (Ind. Eng. Chem. [Anal.], 1937, 9 , 520).—  
In the Dean-Stark method (B., 1920, 438) with xylene 
as the immiscible liquid, the introduction of a few 
drops of EtOH removes H 20  adhering to the inner 
wall of the condenser tube, and thus increases the 
accuracy of the method. The EtOH should be 
added only after dehydration of the sample is complete 
and should not be used as an indicator to show when 
this is the case. Rates and periods of boiling are 
specified. L. S. T.

M icrochem ical detection  of halogen . F. H ali.a 
and F, R itter  (Mikrochim. Acta, 1937, 1, 365).— 
One drop of the test solution is heated with 2— 4 drops 
of fuming H N 03 in the usual form of apparatus, and 
the liberated halogen, halogen acid, or NOC1 absorbed 
by a drop of acid A gN 03 solution. The limiting 
sensitivity is <  10~G g. L. S. T.

D eterm ination  of ch lorides and b rom id es.
L. A. R e b e r  and W. M. M cN a b b  (Ind. Eng. Chem. 
[Anal.], 1937, 9 , 529).—0-lN-AgN03 is added to the 
Cl' or Br' solution in presence of dil. H N 03, the 
coagulated halide is filtered off, and the combined 
filtrate and washings are titrated with 0-1n-KI using 
starch and Celv N H 4 sulphate solution as indicator. 
The results agree with those obtained by the Volhard 
and gravimetric methods. I' can be similarly deter­
mined, filtration of the pptd. Agl being unnecessary. 
When the iodide is titrated with A gN 03 the end­
point appears too soon, probably owing to adsorption 
of I' by the Agl. * L. S. T.

D eterm ination  of brom ates in  ch lorates by  
Ju n ck ’s  m ethod . I ,  I I .  F. T a r a d o ir e  (Bull. 
Soc. chim., 1937, [v], 4 , 1759—1771, 1771— 1773).—
I. The applicability of Junck’s method has been 
investigated, with special reference to the action of
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atm. 0 2 and light, the presence of Cu and Fe, and the 
influence of the nature and amount of acid used.

II. Results of analysis are reported.
E. S. H.

D eterm ination  of m icro-quantities of iod ine.
J. F. R e it h  and C. P. v a n  D ijk  (Biochem. J., 1937, 
3 1 , 2128—2135).—New methods have been tested. 
A rapid and trustworthy method based on extraction 
of I' from salt mixtures by EtOH (cf. Hamilton, A., 
1936, 1351) is described. The reduction of I 0 3' in 
alkaline solution by N 2H4 also gave good results. 
No detectable I 0 3' is formed on heating a mixture of 
I', N 0 3', and C03". Small amounts of org. material 
{e.g., 50 mg.) can be destroyed with practically no 
loss of I' by heating with N aN 03. J. N. A.

D ioxan as a reagen t for detection  and deter­
m ination  of sm a ll am ounts of iod id e. A pplic­
ation to  the detection  of iod ide in  iod ised  sa lt .
A. Sa if e r  and J. H u g h es (J. Biol. Chem., 1937, 
121, 801—802; cf. A., 1937, I, 260).—A correction.

J. W. S.
D eterm ination  of iod in e in  organ ic m ed ica­

m en ts .—See B., 1937, 1406.
S ta b ility  of p o ta ssiu m  iodate vo lu m etric  

so lu tio n s. S. M. B er m a n  (J. Assoc. Off. Agric. 
Chem., 1937, 2 0 , 590—592).—Solutions prepared 
as suggested (ibid., 57) and standardised by As20 3 
show no appreciable loss of stability in 20 months, 
and the method is therefore suggested as a tentative 
standard. J. G.

D eterm ination  of fluorine. J. J. T. Graham  
(J. Assoc. Off. Agric. Chem., 1937, 20, 392—394).—  
The Willard-Winter method (A.O.A.C. Methods of 
Analysis, 1935,19(b), 46) gives low results in presence 
of large amounts of A1 and S i03". In such cases the 
PbFCl method is applied. E. C. S.

D eterm ination  of fluorine by peroxid ised  
titan iu m  m eth od . D . D ahle (J. Assoc. Off. 
Agric. Chem., 1937, 2 0 , 505— 516).—Use is made of 
the inhibitory action of A1 salts on the bleaching by 
F of peroxidised Ti to eliminate errors due to variation 
in p a or to adventitious colours, aq. A1(N03)3 being 
added to an aliquot part of the solution of F which is 
to be analysed. The colours developed are deter­
mined by the use of a neutral wedge photometer 
(cf. Clifford and Wichmann, A., 1936, 443) and com­
pared with those developed in standard solutions of
F. The interference by other ions when this pro­
cedure is used is negligible unless present in amounts

those tolerated in any other method of deter­
mination of F. E. C. S.

V olum etric m icro-d eterm in ation  of 0-0 1 N -  
su lphate so lu tion s w ith  sod iu m  rhodizonate  
as ind icator. E. A br ah am c zik  and F. B lum el  
(Mikrochim. Acta, 1937, 1, 354— 364).—The red 
colour of Ba rhodizonate (I) is discharged in acid 
solution owing to decomp, of the liberated rhodizonic 
acid, and although (I) is stable in neutral solution the 
colour change from red to yellow in the titration of an 
aq. Ba salt with aq. S 0 4" and Na rhodizonate as 
indicator is not sharp. When buffered to p n 3 by 
citrate and HC1 and diluted with 3 vols. of MeOH, 
0 0lN-BaCl2 can be satisfactorily titrated with 0-01 n-

(NH4)2S 0 4, but not the S 04" with the Ba solution. 
The method has been applied to the determination of 
S in org. elementary analysis, and to the titration of 
H S04' and free H 2S 0 4 solutions. Interfering cations 
are removed from S 0 4" solutions by adsorption with 
zeolite. L. S. T.

D eterm in ation  of to ta l reducib le su lphur in  
cau stic  so d a .—See B., 1937, 1333.

R apid  d eterm ination  of su lphide su lphur.—
See B., 1937, 1335.

M icroch em ica l d etection  of se len iu m . F.
F e ig l  and V. D em a nt  (Mikrochim. Acta, 1937, 1, 
322—325).—Se03" in 2n-HC1 gives first a red and 
then a reddish-violet colour with 1% NPh2-NH2 in 
glacial AcOH ; limiting sensitivity 0-05 X 10~°~ g. 
Se02. Se, selenides, and Se04" are first converted 
into Se03". I 0 3', C103', Mn04', etc. and peroxides 
must be destroyed by warming w'ith HC1, whilst 
Fe'”, Cu", tungstates, and molybdates are converted 
into complex oxalates by boiling with HC1 +  H^C^04. 
T e03'' and T e04" give no reaction, and 0-001% Se 
can be detected in 20 mg. of S or Te. Sulphides and 
Se minerals are attacked by heating with conc. HC1 
and perhydrol. L. S. T.

D eterm in ation  of se len iu m . Z. S h ib a t a  (Sci. 
Rep. Tôhoku, 1937, [i], 2 6 , 248—252).—The deter­
mination of Se by pptn. with S 0 2, and iodometric 
titration after addition of KI, is described.

F. J. L.
D eterm ination  of phosphoric acid  in  super­

phosphate and phosphorite m ea l.—See B., 1937,
1334.

S em i-m icro -m eth od s for the rapid  co lori­
m etr ic  d eterm in ation  of arsen ic . F. Ga u d y  and 
M. P. A ntola  (A nal. Asoc. Quirn. Argentina, 1937, 
2 5 , 76—80).—Material containing 0-1— 1 mg. of As 
is evaporated with H N 03 and H2S 0 4 to a colourless 
residue, and then reduced with N 2H4,H2S 0 4, the 
product being treated with HC1, 1 % gelatin, and 
finally a saturated solution of H2S. As is determined 
by colorimetric comparison with standard solutions. 
Bi, Sn, Cu, and Fe must be removed before the final 
pptn. The effect of varying the amount of gelatin is 
recorded. The method is suitable for rapid commercial 
analyses. F. R. G.

V olum etric determ ination  of arsen ic , an ti­
m ony, and b ism u th  w ith  p o ta ssiu m  iod ide.
L. F auch on  and L. Vig n o li (J. Pharm. Chim., 1937,
[viii], 2 6 , 337—341 ; cf. A., 1937, I, 478).—The vol. 
of a standard solution of a Bi salt in H N 03 or 10% 
H 2S 0 4 required to produce a yellow colour with K I 
is compared with that of the unknown, the Bi content 
of which is calc. Sb and As can be determined similarly 
in 25% and 40% H2S 04, respectively. J. L. D.

D eterm in ation  of s ilic ic  acid  in  su b stan ces  
so lu b le  in  acid s. W. v a n  T o n g e r e n  (Chem. 
Weekblad, 1937, 3 4 , 774— 777).— A comparative 
examination of the HC1, H N 03, HC104, NH4C1-HC1, 
and NH4N 0 3-H N 0 3 methods for separating SiO, 
from sol. silicates shows that the last gives the most 
trustworthy results and the smallest degree of 
contamination of the S i02, which is due in this case
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almost entirely to T i02. In the preferred method 
1 g. of finely powdered sample is intimately mixed 
with 1 g. of NH4N 0 3 in a small Jena glass beaker 
covered with a watch-glass. 5 c.c. of H N 03 (d 1-4) 
are added, and the mixture is warmed on the water - 
bath for 0-5 hr. with stirring. The S i02 is then 
collected in a folded paper containing a small wad of 
macerated paper in the bottom of the cone, washed 
with 100— 125 c.c. of hot 5% H N 03 containing a few 
drops of H20 2, ignited in Pt, and weighed. The 
residue is treated with HF and S i02 determined by 
difference. S. C.

D eterm in ation  of s ilico n  in  s te e ls .—See B., 
1937, 1351.

R apid  d eterm in ation  of in er t g a s  content of 
n itrogen .—See B., 1937, 1335.

M icro-reaction  for lith iu m . I. M. K orenm an  
and M. M. Fursina (J. Appl. Chem. Russ., 1937, 10, 
1494— 1495).—A drop each of solution, of 15% 
(CH2)6N4, and of 15% K3Fe(CN)6 are mixed ; character­
istic octahedra form in presence of < 6  X 10"8 g. 
Li. Mg, Na, Rb, and Cs do not interfere. R. T.

M icro-reactions for cæ siu m  and rubid ium .
I . M. K o renm an  and G. J . J a g n ia t in sk a ja  (J. Appl. 
Chem. Russ., 1937, 10, 1496— 1499).—A drop of 
solution is evaporated to dryness on a slide, and a drop 
each of saturated aq. K3Fe(CN)(J and Pb(OAc)2 are 
placed on the residue; characteristic micro-crystals 
of Cs3Fe(CN)6,Pb(0Ac)2 are formed (6 X 10“7 g. Cs). 
Cs (6 x  10~8 g.) or Rb (3 X 10~G g.) is detected 
microscopically by placing a granule of KBiI4 in a 
drop of solution, when hexagonal crystals form within 
15 min. ; a similar, more sensitive reaction is obtained 
by substituting Sb for Bi in the reagent. Alternatively, 
Cs (3 X 10-8 g.) or Rb (1-5 X 10~7 g.) is detected as 
characteristic crystals of Cs2AuPdCl7 or Rb2AuPdCl7. 
K , Na, Li, and Mg do not interfere with the above 
reactions, except in very great excess. R. T.

D eterm in ation  of lim e  in  cem en t etc .—See
B., 1937, 1343.

In vestigation  of severa l m eta ls  w ith  a s in g le  
reagen t. M. S o ares (Rev. Chim. pura appl., 1937,
[iii], 1 2 ,1 — 11).—A review of the use of SH-CH2-C02H 
in the detection and determination of heavy metals.

F. R. G.
Q uantitative m in era log ica l X -ray an a lysis .

T. N. A gafonova  (Compt. rend. Acad. Sci. U.R.S.S., 
1937, 16, 367—369).—Relative intensity ratio
I±(hlcl)II-z(mno)-0/0 composition curves deter­
mined by photometry of suitable pairs of lines in 
X-ray powder photographs of binary a - r  mixtures, 
are applied to determine the % of component a  in a 
mixture, by adding a known % of a standard B (Fe, 
Al, NaCl) and recording / A//n  for the same line-pairs.

. Curves are given for the binary mixtures apatite-Al ; 
Mn02-Mn20 3. Without special precautions, some 
components are claimed to be determinable to <1% .

I. McA.
D eterm in ation  of lead  in  presen ce of other  

m eta ls . C. Ma h r  and H. Oh le  (Z. anorg. Chem., 
1937, 234, 224—228).—Pb can be separated from 
other metals by pptn. from H N 03 solution with 
CS(NH2)2 at 0° as 2Pb(N03)2,llC S(N H 2)2. The ppt.

E (A., I.)

can be dissolved in hot H 20  and Pb determined by 
the usual methods. F. J. G.

D eterm ination  of lead  in  m otor fuel.—See B., 
1937, 1298.

A pplication  of m ercu rim etry  to the d eterm in ­
ation of th a lliu m . J. T r t il e k  (Z. anal. Chem., 1937, 
111, 10— 14).—T1 is pptd. by adding a measured 
excess of KI. T il  is filtered off, and the excess of K I 
is titrated back with standard H g(N 03)2, using 
diphenylcarbazone as indicator. J. S. A.

U se  of m icro-an a ly tica l m eth od s in  rock  
an a lysis . F. H echt  (Z. anal. Chem., 1937, 110, 
385— 101).—The micro-analytical determination of 
elements present in traces (0-01—0 02%) in rocks is 
reviewed. Cu may be determined colorimetrically 
with N Et2-CS2Na, or gravimetrically by pptn. with 
5 : 7-dibromo-8-hydroxyquinoline (I). The S i0 2 is 
removed from the rock by faming with H F +  H2S 0 4. 
The residue is dissolved in H20  and Cu is pptd. with 
H 2S at room temp. The ppt. is dissolved in HC1 +  
H N 03, and Cu pptd. with (I). Mn, Zn, Ni, and Co 
are pptd. with H2S from the ammoniacal solution 
after removing Fe”, Al, etc. as basic acetates. Mn 
and Zn are separated by Hillebrand’s method, and 
Zn is pptd. with 8-hydroxy quinoline in presence of 
much NH4OAe. Org. compounds in the filtrate are 
destroyed by treatment with HC1 +  H N 03, and then 
with H 20 2 +  H N 03. Mn is pptd. by treatment with 
Br-H 20  +  NH3, and the ppt. is ignited to Mn30 4 at 
i000°. The sulphides are dissolved in HC1 +  H N 03 
and evaporated down with HC1. Pt and Cu are pptd’. 
in HC1 solution with H2S. N i in a portion of the 
filtrate is pptd. with dimcthylglyoxime; Co is pptd. 
with 1 : 2-NO-C10Hg-OH and ignited to Co30 4. Ca 
co-pptd. with Mg is determined by dissolving the 
Mg,P20 ,  in dil. H2S 0 4, and adding 9— 10 parts of 
EtOH. The CaS04 is collected, dissolved in HC1, and 
pptd. with H2C20 4. The CaC20 4 is ignited at 1000°, 
and reconverted into CaS04. "Sr is determined after 
extracting the nitrates with EtOH +  E taO, by 
fuming down with H2S 04, and collecting SrS04 
formed. Ba is determined in a separate sample which 
is fused with Na2C03 -j- N aN 03. The melt is extracted 
with H20 , and the insol. portion is treated with 
H2S 0 4. The residue is treated with HF -f H2S 04, 
leaving Ba and Sr (+C a) as sulphates. These are 
brought into HC1 solution by fusion with Na2C03, and 
Ba is pptd. as BaS04. Rare earths are pptd. with 
Fe and Ti by means of KOH, from the sample used 
for determining Ba, and are obtained as insol. fluorides 
on evaporating with IIF, The rare earths ,are finally 
converted into the oxalates, by double pptn., and are 
ignited to the oxides. Total S is determined in the 
H20  extract from the Na2C03-N aN 03 fusion, and is 
pptd. as BaS04. Cl is determined in the H 20  extract 
after fusion with Cl-free N a2C03. J. S. A.

E lectro lytic  an a lysis  of w h ite  and yellow  m eta l 
a lloys.—See B., 1937, 1353.

D eterm ination  of m ercurous chloride and tota l 
m ercury in  m ercu ry  o res.—See B., 1937,1354.

Colour reactions of rare-earth  e lem en ts w ith  
alkalo ids and polyhydric ph en ols. IV. Colour
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reactions of ceriu m , lanthanum , th oriu m , th a ll­
iu m , and elem ents of the th ird  analytical group  
w ith  m orphine s a lt s . E. M. S c h e m ja k in  and V. A. 
V olkova (J. Gen. Chem. Russ., 1937, 7, 1553—1556). 
—CeIV in aq. NH3 gives a brown ppt. with morphine 
hydrochloride (I) ( <  10~5 g. Ce per ml.) ; pptn. proceeds 
periodically, giving well-defined Liesegang rings. 
Th, La, and group III cations do not interfere. Tln l 
gives a yellow ppt. with (I), but not with brucine.

R. T.
Q uantitative sp ectroscop ic determ ination  of 

neodym ium  and p raseod ym iu m  in  m in era ls .
S. A. B orovik  and T. A. B urova  (Compt. rend. Acad. 
Sci. U.R.S.S., 1937, 16, 311—312).—The rare earths 
and Th, after separation of other metals, are made up 
to a 1% solution and Pr and Nd determined by ad­
justing the thickness of a layer of a standard solution 
to equal brightness o f the lines 5270—5207 a . for Nd 
and 4879 a . for Pr. F. J. G.

P u rity  te s ts  in  assay in g  by m ean s of sp o t te s ts .
—See B ., 1937, 1355.

P recip ita tion  of b asic  g a lliu m  su lphate by  
m ean s of carbam ide. II. Separation  and de­
term in ation  of g a lliu m . H. H. W il l a r d  and H. C. 
F ogg (J. Amer. Chem. Soc., 1937, 59, 2422—2424; 
cf. A., 1937, I, 473).—Ga is pptd. quantitatively as 
basic sulphate when aq. Ga2(S04)3 containing 
CO(NH2)2 is heated until pa 4— 5-5 is reached. Ga 
can be separated from Zn and Mn, and within certain 
limits from Ca, by this process. Al, Cr, and Fe 
interfere. E. S. H.

D eterm in ation  of m an gan ese in  silica te  rocks.
0 . H ackl (Z. anal. Chem., 1937, 110, 401— 406; 
cf. A., 1936, 813).—Previously published specifications 
arc supplemented. J. S. A.

D eterm ination  of m anganese in  sea-w ater.
V . K rasn o v a  (J. Gen. Chem. Russ., 1937, 7, 1417—  
1418).—Minor modifications of Schmidt’s method 
(B ., 1928, 110) are suggested. R. T.

Spectrographic determ inations on cast iron .—- 
See B ., 1937, 1348.

G ravim etric determ ination  of chrom ic acid  
as lead ch rom ate. D . T sc h a vd aro v  and N. 
T schavdàrova  (Z. anal. Chem., 1937, 110, 348— 
354).—Cr04" may be pptd. as PbCr04 from solutions 
approx. 0-1—0-2n in H N 03 ; the ppt. is dried at 160— 
180°. High results may be obtained in the presence 
of HC1 ; most cations do not interfere. J. S. A.

P reservation  of am m on iu m  m olybdate re­
agent. S. S aitô (Sci. Rep. Tôhoku, 1937, [i], 
26, 253—260).—The usual solution of NH4 molybdate 
(75 g. per 1. of 3n-H N03) is highly supersaturated 
with respect to Mo03,2H20 , which separates as a 
yellow ppt. on keeping the reagent. The rate of 
crystal growth is small and the solution can often be 
preserved for some time, but the most stable solution 
contains 25 g. per 1. in 5n-H N03. The effect of heat 
and light on the formation of the ppt. is small.

F. J. L.
D eterm ination  of tu n gsta tes. E. Car r ièr e  

and  R. B erkem  (B ull. Soc. chim., 1937, [v], 4 ,  1907—

1912).—Existing procedures have been critically 
examined. Minor modifications are suggested.

E. S. H.
D eterm in ation  of u ran iu m , th oriu m , and lead  

in  th u ch olite . 0 . B. M u e n c h  (J. Amer. Chem. 
Soc., 1937, 59, 2269—2270).—The Pb-U  ratio is 
0 038, whence it is estimated that the approx. age of 
the mineral is 278 x  10° years. E. S. H.

Iodom etric  d eterm ination  of tin . M. H e g e d u s  
(Z. anal. Chem., 1937, 110, 338—348).—The Sn, in 
HC1 solution, is reduced completely to Sn" by addition 
of Zn -J- a little Cd, air being first displaced by C02. 
When the Zn and Cd have dissolved, a HC1 solution 
containing a weighed excess of K Br03 +  10 parts of 
K I is added, and the excess of I is titrated back with 
Na2S20 3. In presence of Pb, the original solution is 
first treated with an excess of Na2S 0 4; 10 parts of 
Pb do not interfere with the determination of Sn.

J. S. A.
R eduction  of iron  w ith  m eta llic  tin . R.

R in n e  (Z. anal. Chem., 1937, 111, 1—3).—Fe"' in 
HC1 solution may be reduced to Fe" by heating with 
Sn. The solution is decanted from undissolved metal, 
HgCl2 is added, and Fe is titrated as usual. The 
method has advantages over the use of the Zn reductor.

J. S. A.
Drop reaction  for titan iu m . M. V. Ga p t - 

sciienko  and 0 . G. S ch eintzis (J. Gen. Chem. Russ., 
1937, 7, 1427— 1428).—A drop of solution is placed on 
filter-paper saturated with tannin, followed by a drop 
of 20% antipyrin; a red spot forms in presence of 
< 2  X 10~7 g. Ti. The colorations given by Fe, U, 
or V, but not by Ti or Mo, are discharged by 20% 
H2S 0 4. Cr, Al, Co, Ni, Mn, Zn, Hg, Pb, Cu, Cd, Bi, 
and Zr do not interfere. R. T.

F ractional reaction  for zircon ium  and the p re ­
c ip itation  of am orphous p recip ita tes. N. A. 
T a n a n a e v  (J. Appl. Chem. Russ., 1937, 10, 1514— 
1520).—Polemical, in reply to Alimarin (A., 1936, 
1354; 1937,1,259). R. T.

O rganic reagen ts capable of application  to 
m in era l a n a lysis . 2 : 3 :  7-T rihydroxy-9-m eth- 
yl-6-fluorone, sp ec ia l reagen t for antim ony  
cation s. P. W e n g e r , R. D u c k e r t , and C. P. 
B la ncpain  (Helv. Chim. Acta, 1937, 20, 1427—  
1445; cf. A., 1937, I, 330).—Among tho elements of 
group VIII the ions of Fe and Os react with 1 : 2 : 3-
(I), 1 : 2 : 4 -  (II), and 1 : 3 :  5-C6H3(OH)3 (III) but
(III) reacts only with Fe'" and Os8i\  In group V 
each isomeride appears to confine its reactions to a 
special region, (I) giving ppts. with Sb'" and Bi'",
(II) giving unexpected changes depending on ex­
perimental conditions, and (III) giving colorations
with As"', Sb"', and Sb   Ingroup IVthere is no
resemblance between the reactions of the three 
isomerides, (I) giving ppts. with Ce'", Ti“ ', and Ti"",
(II) yielding no reactions apart from a fugitive colour 
with Ce'"’, with which (III) gives a ppt. (I) gives 
reactions with T i03', Sn02", Ta60 1:)"""", and S",
(II) with I 0 3', and (III) with N 0 2' and B r03'. (I) 
only yields a ppt. with Sb but under the same con­
ditions Bi also reacts. (I), (II), and (III) cannot be 
regarded as sp. reagents for Sb ions. With 2 : 3 : 7 -  
trihydroxy-9-methyI-6-fluorone the ions of Fe and Os
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give colorations whilst the cations Ti"', Co””, Ge"'*,
V‘", As'” , As , Sb"\ Sb , Bi'” , Mo , W ,
and V”" give well-defined ppts. the colour of which 
varies between red-orange and red-brown. The 
production of these ppts. depends greatly on the 
acidity of the solution so that at pa 4 the reagent 
may be regarded as sp. for Sb. Its use in the analysis 
of salts and alloys in macro- and micro-analytical 
practice is described in detail. Quantitatively 
difficulties are met in filtering the pptd. Sb complex 
and in freeing it from excess of the reagent by 
washing. H. W.

D eterm in ation  of b ism u th  in  m ed ic in es.—- 
See B., 1937, 1406.

D eterm ination  of go ld  and silv er  by recovery  
of m in u te  am ounts from  so lu tion . W. E. Ca l d ­
w ell  and K. N. M cL eo d  (Ind. Eng. Chem. [Anal.], 
1937, 9 , 530—532).—Details for the recovery of small 
amounts of Au and Ag from large vols. of liquid by 
collection with pptd. Hg-HgCl, cupellation, and 
parting with HNOs are given. The best reducing 
agent for producing the Hg-HgCl ppt. from aq. 
HgCl2 is M g + H C l or H2S 0 4. Good recovery of 
Au and Ag is also obtained by the addition of aq. 
NH3 followed by aq. H gN 03, when the H g- 
Hg(NH2)-N03 ppt. collects these metals as it settles 
through the solution. The data given show that 
0-01 mg. of Au or 1-0 mg. of Ag is recoverable from 
40 litres of H20 . The method has been applied to the 
control testing for Ag' content in sterilised H20 , and 
to the analysis of sea- and mine-H20  and ore leach 
solutions for Au. L. S. T.

M icroch em istry  of the preciou s-m eta l e le­
m en ts . H. J. F r a se r  (Amer. Min., 1937,22,1016—
1034).—Reactions of Pt,Pd, Rh, Ru, Ir, Os, and Au with 
benzidine, CS(NIi2),, dimethylglyoxime, dimethyl- 
aminobenzylidenerhodanine, C5H 5N,HBr, K  Hgn  
thiocyanate, (NH4)2Cr20 7, KI, NH4C1, and CsCl in the 
formation of cryst. ppts. examined under the micro­
scope are described, together with the interferences 
that may be produced by one metal in presence of 
another. The mineralogy of these metals and the 
solubilities of their minerals in acids are discussed. 
The tests considered to be the most satisfactory for 
the identification of these metals in minerals are 
selected. L. S. T.

A n alysis of p latinum  m eta ls  : s ilver  assay  
bead.—See B., 1937,1355.

D eterm in ation  of o sm iu m  in  a lead  assay  
button .—See B., 1937, 1355.

D eterm in ation  of specific  h ea ts by an eddy- 
current m eth od . I . T heoretica l. R. M. D av ies  
and W. J. T h om as. II. E xp erim en tal. W. J. 
T homas and R. M. D a v ies  (Phil. Mag., 1937, [vii], 
2 4 , 600— 633, 713— 744).— I. The sp. heats of metals 
and alloys, in cylindrical or sheet form, may be deter­
mined from a knowledge of the heating effect due to 
eddy currents produced by an alternating magnetic 
field. The necessary relationships are deduced.

II. A procedure for the determination of sp. heats 
is described. The sp. heats of Ni, Al, Cu, Fe, Sb, Bi, 
several alloys, and H 20  at 20° are given, with a max. 
error of 0-6%.

P recision  th erm o sta t, independent of surround­
in g  tem perature. B. J e l in e k  (Bull. Soc. chim., 
1937, [v], 4 , 1811— 1813).—With the regulator 
described it is possible to maintain the temp, of 45 
litres of H20  within about 0-001° for several days.

E. S. H.
Spectro-analytical in v estiga tion s w ith  an in ­

terrupted  arc of lim ited  arc len gth . J. v a n
Calk er  (Z. anorg. Chem., 1937, 2 3 4 , 179—188).—  
The advantages of limiting the arc length in an 
interrupted arc are discussed, and circuits for such an 
arc are considered. The effect of the sign of the 
electrodes on the spectrum is discussed. Almost all 
metals are more easily detected if the upper (pointed) 
electrode is the cathode, but As, P, La, and Li are 
more easily observed if it is made the anode. The 
variation of potential in a high-frequency self- 
maintaining interrupted arc without moving electrodes 
is compared with that of the ordinary rotating - 
electrode interrupted arc by an oscillograph method.

A. J. M.
T w o sp ectrom eters for X -ray an a lysis . W. F.

D e J ong (Nature, 1937,1 4 0 , 768). L. S. T.

Spectroscop ic m eth od  for k in etic  stu d y  of 
rapid  ch em ica l reaction s. K. G. S t e r n  and D. 
DuBois (J. Biol. Chem., 1937, 1 2 1 , 573—587).—An 
apparatus for recording the speed of fast reactions 
without intervention of electric or photo-electric 
instruments is described. The time of mixing when a 
solution of methylene-blue was injected into H20  
was 0-008 to 0-027 sec. Dissociation of human 
oxyhsemoglobin at p a 8-6 and 28-5° was complete 
after approx. 0-08 to 0-12 sec. The rates of union of 
ferrihffimoglobin with H20 2, EtC 02H, HCN, and HF  
at pa 5-3 and 26—27°, and of catalase with the last 
three at pa 6-9 and 26—28°, have been determined.

J. N. A.
M irror spectrograph  of the ob servatory of the  

U n iversity  of L eipzig . W. L o h m a n n  (Z. Instrum- 
kde., 1937, 57, 124— 129).—Apparatus is described.

O. D. S.
A u to-co llim atin g  quartz spectrograph w ith  

lon g  focal len gth . W. H e r r m a n n  (Z. Instrumkde., 
1937, 57, 21—24).—Apparatus is described.

0 . D. S.
Infra-red sp ectrom eter  m ak in g  double u se  of 

the p r ism . W. D a h l k e  (Z. Instrumkde., 1937, 
57, 18—20).—Apparatus previously used (cf. A., 
1936, 1318) is described. O. D . S.

(A) M ethods of record in g  in  infra-red spectro­
scopy. (B) A pparatus for m ea su rin g  sp ectro­
g ra m s. S. F a h r e n t h o lz  (Z. tech. Physik, 1936, 
17, 67—68, 68—69; Chem. Zentr., 1936, i, 3871).

H. J. E.
M eans of in crea sin g  lig h t tran sm itted  by d is-  

appearing-filam ent p yrom eter of p rec is io n . V. H.
S tott (J. Sci. In str ., 1937, 1 4 , 370—372).— T he  
circular diaphragm  adjacent to  th e  eyep iece is re ­
placed  by  a s lit , se t parallel to  th e  filam ent.

J. S. A.
(A) D ouble g r id  valve in  poten tiom etric  ana­

ly s is . (b ) P oten tiom etric  electrode and elec-  
trode-receptacle. R. V a n o ssi (Anal. Asoc. Quim.
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Argentina, 1937, 25, 54—71, 72—75).—A description 
of apparatus (cf. Hiltner, A., 1933, 362). F. R . G.

R elative efficiency of various types of counter­
tubes for hard y-rays. K. B uchmann (Physikal. 
Z., 1937, 38, 817—824).—The efficiency of counter­
tubes with walls of different materials (Pb, brass, Al) 
was investigated. For y-rays from Th-O" the efficiency 
was Pb 100, brass 78, Al 68. For hard Ra y-rays, the 
ratio was Pb 100, brass 75, and for Ra y-rays of 
approx. 0-6 M.c.v., Pb 100, brass 60. For Pb and brass 
an increase of 12— 14% in efficiency can be achieved 
by roughening the inner surface of the tube. The 
optimum efficiency is obtained for Pb of thickness
0-65 mm. A. J. M.

Efficiency of counters and counter c ircu its .
A. E. R ua rk  and F. E. B ram m er  (Physical Rev., 
1937, [ii], 52, 885; cf. A., 1937,1, 582).—A correction.

N. M. B.
C alculation of the gr id  tem perature of electron  

tu b es. S. W a g e n e r  (Z. tech. Physik, 1937, 18, 
270—280).—The method previously described (Heinze 
and Wagener, B, 1937, 987) is applied to calculate 
grid temp, in multi-electrode tubes from cathode 
temp. Calc. vals. agree within 4% with experimental 
vals. obtained with tubes of a normal industrial type.

0 . D. S.
P h oto-electric  ce lls  for m easu rem en t in  the  

v isib le  sp ectru m . P. Gorlich  and W. L ang  
(Z. Instrumkde., 1937, 57, 249—250; cf. A., 1936, 
1223).—Photo-elcctric cells with combined Cs-Cs20 -  
Ag and transparent Cs-Bi etc. cathodes have approx. 
uniform sensitivity throughout the visible spectrum.

0 . D. S.
Current s ta b iliser  for electro lytic  c ircu its.

J . H . B ruce  and A. H ic k l i n g (J. Sci. Instr., 1937, 
14, 367—370).—A simple thermionic valve circuit is 
described. J . S. A.

H ydrogen p eroxid e electrode. K . K odam a  
and T. Onizuk a  (J. Biochem. Japan, 1937, 25, 573—
578).—The electrode (whioh appears to be of ho 
practical val.) gives a relationship between potential 
(mv.) and }>a of H ~  ~  51-&pn. F. 0 . H.

V acuum  titration . T . T h u n b e r g  (Skand. Arch. 
Physiol., 1935, 72, 291—294; Chem. Zentr., 1936, 
i, 4039).—A method of titrating from a burette into 
an evacuated vessel is described. I t  is suitable for 
determining ascorbic acid in juices. H. J. E.

A pparatus for the extraction  of sm a ll quantities  
of liqu id . H. K. B a r r e n sc h e e n  (Mikrochim. Acta,
1937,1, 319—321).—The apparatus described extracts 
from 1 to 20 (max.) c.c. L. S. T.

N ew  laboratory  apparatus and application  of 
porous g la ss  filters . P . H. P r a u s n it z  (Chim. 
e. l ’lnd., 1937, 19, 569—574).—A description of 
laboratory apparatus made by the firm of Schott, 
Jena. 0 . J. W.

L aboratory circu latin g  pum p in  g la ss . W. H.
A lbrech t  (Chem. Fabr., 1937, 10, 470).— A  rotary 
pump with a capacity of 4 1. of H 20  per min. and a 
lift of approx. 2 m. is described. The use of glass 
throughout renders the pump suitable for corrosive 
liquids and relatively high temp. A. K. G. T.

E con om ical a ir  com p ressor . H . W. B ea m s , 
A. T. Ca st e e l , and R . L. K in g  (Science,. 1937, 86 , 
428).—The adaptation of a motor-car engine is 
described. L. S. T.

C alculation of surface ten sion  from  th e m e a s­
urem en t of se ss ile  d rop s. A. W. P orter  (Phil. 
M ag., 1937, [vii], 24 , 823).—-The correction tab le  
(A., 1933, 250) is am ended. K. S.

S im p le , accurate f ilm  balance of the v ertica l 
type for b io lo g ica l and ch em ica l w ork , and a 
th eoretica l and experim en ta l com p arison  w ith  
the horizonta l typ e. T igh t pack in g  of a m on o­
layer of io n s. W. D. H a r k in s  and T. F. A n d e r s o n  
(J. Amer. Chem. Soc., 1937, 59, 2189—2197).—The 
procedure involves the use of the Wilhelmy method 
for the determination of surface tension in a proper 
differential form, making use of the balance between 
the vertical pull of the surface tension directed down­
ward and the vertical upward force of buoyancy of the 
liquid. Advantages of the apparatus are described. 
The mathematical theory of the “ horizontal-pull ” 
film balance is developed, and it is shown that the 
two types give essentially the same vals. of surface 
pressure with liquid or solid films. A study of the 
effect of Ca" on films of stearic acid shows that Ca" 
compresses the fatty acid ions of the film and 
eliminates the expanded region obtained without it.

E. S. H.
P ractica l needle va lve for vacuum  apparatus.

W. von  M e y e r e n  (Z. tech. Physik, 1937, 18, 281).—  
A reducing valve for gas inlet is described.

0 . D. S.
Study of g a se s . M. W. T r a v e r s  (J. Inst. Fuel, 

1937, 11, 17—25).—The technique and some of the 
results of the author’s experimental study of the 
thermal decomp, of C2H 6, C3H a, and MeCHO are 
described (cf. A., 1935, 40; 1936, 309; 1937,1, 34).

A. B. M.
N on-corrodible [g la ss] c ircu la tin g  device. K .A . 

F re em a n  and P. J. T hom pson (Ind. Eng. Chem. 
[Anal.], 1937, 9, 532).—The apparatus described can 
be used for circulating liquids, as a sampling device 
for solutions or suspensions, and for circulating an 
electrolyte through a cell. L. S. T.

P iezom eter  r in g . C. P. B a k e r  and A. J. 
K omich (Ind. Eng. Chem. [Anal.], 1937, 9, 533).

L. S. T.
D eterm in ation  of specific grav ity . E. A.

S ie b e l  and A. E. K ott (J. Assoc. Off. Agric. Chem., 
1937, 20, 535—542).—In order to avoid the con­
tinual reweighing of the pyknometer necessitated by 
variation in atm. pressure and temp., a counter­
weight of vol. =  that of the pyknometer is employed. 
A simplified method of calculation is described.

E. C. S.
N ew  cap illary  phenom enon and its  u se , esp eci­

a lly  for m icro -m an om etric  m easu rem en ts. E.
R o bbe len  (Z. tech. Physik, 1936,17, 95—98; Chem. 
Zentr., 1936, i, 4038). H. J. E.

S im p le  m a n om eter  for m easu rin g  lo w  p res­
su res. J. N ik libo rc  (Acta phys. polon., 1935, 
4, 85—96; Chem. Zentr., 1936, i , . 3870).—The 
damping of the vibration of a 4-5-mm. Ni-coated and
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polished Fe plate suspended by a quartz fibre is 
measured. H. J. E.

Q uartz m an om eter  for th e  sta tic  m easu re­
m en t of vapour ten sion s of fused  sa lts . W.
J a h n -H eld  and K. J e l l in e k  (Z. Elektrochem., 1937, 
4 3 , 491— 496).—Pb is used as manometer liquid for 
330—800° and Ag for temp, above 960°; the con­
struction and standardisation of the instrument are 
described. The results obtained for the vapour 
tension of PbCl2 at 752—903° and for PbBr, at 772—  
880° were in close agreement with data found in the 
literature. A. R . P.

H igh ly  p o lym erised  com pounds. CLX. A p -t 
p licab ility  of the O stw ald  v isco sim eter  to t h e ’ 
determ ination  of h ig h  m o l. w ts . G. Y. S chulz  
(Z. Elektrochem., 1937, 4 3 , 479— 485).—In deter­
mining r( for solutions of, e.g., cellulose nitrate in 
COMe2 or polystyrene in PhMe the diameter and 
length of the capillary should be so adjusted that
0-5— 1 c.c. of the solvent alone passes through in 
100 sec. so as to reduce the Hagenbach correction to 
<1% . The results thus obtained are in good agree­
ment with those obtained with the Ubbelohde 
viscosimeter. A. R . P.

S im p le overflow  v isco sim eter  and its  u se in  
determ in in g  the so lven t p ow er of organic  
liq u id s for cellu lose esters . I . S a k u r a d a  and 
N. S aito (Kolloid-Z., 1937, 81, 208—212).—The 
instrument is constructed so that, when successive 
additions are made to the liquid under examination, 
the lower level remains unchanged. F. L. U.

Sed im entation  an a lysis. E. H o ffm a n n  (Osterr. 
Chem.-Ztg., 1937, 4 0 , 476—479; cf. A., 1937, I, 
374).—Methods of determining particle size in sus­
pensions are discussed. The theory is developed for 
the method involving centrifuging for various times, 
followed by determination of the particle distribution 
at various levels. J . W . S.

A nalytical m easu rem en ts of u ltracentrifugal 
sed im en tation . A. T is e l iu s , K. O. P e d e r s e n , 
and T. Sve d b er o  (Nature, 1937, 1 4 0 , 848—849).— 
A new quant, procedure is described. The centrifuged 
solution is separated into two portions in a modified 
cell and from the change in the amount of the sedi- 
menting component in the layers the sedimentation 
const, can be calc. The method is of special im­
portance in the study of enzymes and antibodies,

L. S. T.

G eochem istry.
A n alysis  of the su lphurous w ater  of the 

“ P ergo li ” sp r in g  of T abiano (P arm a). G.
I ll a r i (Annali Chiin. Appl., 1937, 2 7 , 444— 456).—  
Chemical and physico-chemical analyses are given. 
The H20  has a strong odour of H2S, deposits S when 
kept in air, is radioactive, and contains chiefly Na", 
Ca", Mg", Cl', S 0 4", US', and HC03' ions, S i02, 
and dissolved H 2S and C02. L. A. O’N.

T h erm al w a ters  of the A ilet reg ion  (E ritrea).
C. T offoli (Annali Chim. Appl., 1937, 27, 165— 
174).—Chemical and other properties are recorded. 
The waters are hyperthermal, soft, rich in S i02, 
radioactive, and contain mainly alkali H carbonates.

0 . J. W.
T h erm al w ater  of A li-H asa  (E ritrea). C.

T o ffoli (Annali Chim. Appl., 1937, 2 7 , 175— 178).— 
This HaO is very similar to thpse described in the 
preceding abstract. O. J. W.

C arbonate m in era l w ater  from  the a ir-p ort of 
C iam pino (R om e). M. Ta l e n t i  (Annali Chim. 
Appl., 1937, 27, 207—209).—Chemical analyses and 
other data are recorded. 0 . J . W.

E n rich m en t of h eavy w ater  in  g la c ia l ice . 
A. E uo k en  and K. S ch afer  (Nachr. Ges. Wiss. 
Gottingen Math.-phys. Kl., III, 1935, 1, 137— 146; 
Chem. Zentr., 1936, i, 3961; cf. A., 1936, 1226).—  
Earlier results are confirmed and amplified.

H. J. E.
P lan tersv illem eteo r ite , G rim es C ounty,T exas.

J. T. L o n sd a le  (Amer. Min., 1937, 2 2 , ; 877—888).— 
The meteorite, consists of hypersthene and a. mono­
clinic pyroxene 40%, chrysolite 30%, metal 19%, 
troilite 5%, glass 5%, and traces of a brown spinel 
and chromite (?). Chemical analyses [F. A. Go n y e r ]

of the metallic portion, the sol. silicates and sulphides, 
and the insol. silicates are given. The composite 
analysis is S i02 35-87, A120 3 2-18, FeO 12-10, MgO 
23-57, CaO 1-97, Na20  1-05, K20  0-12, P20 5 0-05, 
Cr20 3 0-03, MnO 0-18, T i02 none, NiO 0-01, CoO none, 
S 1-45, Fe 16-99, Ni 1-92, Co 0-06, Cu trace, P  trace, 
total 97-55%. A spectrographic analysis [H. C. 
W ilh elm ] showed the presence of Ge and Ti in 
addition. L. S. T.

Labile equ ilibria  in  the field  of crysta llisa tion  
of astrakhanite. Y. I . N ik o la e v ,  E. E. B u r o v a ja ,  
and N. I . R o s t o v t z e v a  (Bull. Acad. Sci. U.R.S.S., 
S<Sr. Chim., 1937, 681—695).—Crystallisation of 
astrakhanite takes place most readily from solutions 
saturated with respect to NaCl and MgS04 but with a 
low MgCl2 content. R. T.

O ccurrences of kaolin ite deposited  from  
so lu tion . W . A. T a r r  and W . D. K el le r  (Amer. 
Min., 1937, 22, 933—935).—Three such occurrences 
in small, white crystals are reported from Oronogo, 
Missouri; Henley, Missouri; and Keokuk, Iowa.

L. S. T.
U nusual occurrence of ha lite . K . S piro ff 

(Amer. Min., 1937, 22, 931—933).—Halite occurs as 
stalactites, stalagmites, and encrustations in the 
Quincy Mine, Hancock, Michigan. L. S. T.

P etro log ic  resu lts  of a study of the m in erals  
from  the T ertiary  volcanic rocks of the San  
Juan R egion , Colorado. E.. S. L a r s e n ,  J. I r v in g ,
F. A. G o n y e r , and E. S. L a r s e n  3rd. (Amer. Min., 
1937, 22, 889—905; cf. A., 1937,1, 102).—The occur­
rence, resorption, and conditions of formation of the 
ampliiboles are described. Chemical analyses of three 
and optical properties of seven amphiboles from this
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region are recorded. A similar study for biotite has 
been made. Chemical analyses and optical properties 
of four biotites from these lavas are recorded. Con­
ditions favouring the formation of Fe20 3-ricli horn­
blende and biotite are probably represented by 
2FeO +  H 20  ^  Fe20 3 +  2H. ' L. S. T.

Lopezite, a new  m in era l. M. C. B r a n d y  
(Amer. Min., 1937, 22, 929—930).—Lopezite, a
1-714, [i 1-732, y  1-805, occurring at Maria Elena, near 
Tocopilla, has properties practically identical with 
those of artificial K2Cr20 7. L. S. T.

O ptical prop erties and ch em ica l com position  
of g laucophane. H. W. V. W illem s (Proc. K. 
Akad. Wetensch. Amsterdam, 1937, 40, 720—724).—  
The approx. composition of a glaucophane can be 
predicted from its optical properties. A. J. E. W.

R ole of p h ysica l ch em istry  in  stratigrap h ic  
p rob lem s. G. R. Ma n s f ie l d  (Econ. Geol., 1937, 
32, 533—549).—The need for the application of 
physico-chemical methods to the problems of strati­
graphy is illustrated by a consideration of the phos­
phate beds and bedded cherts of the Phospharia 
formation in Idaho and of the K-bearing Salado 
halite in New Mexico and Texas. L. S. T.

D ynam ic m etam orp h ism  of a pegm atite .
J. L. L in d n e r  (J. Geol., 1937, 45, 558—563).—A 
soda-pegmatite on the east shore of the Herman 
Lake, Ontario, has been metamorphosed in part to 
a schist. Mineralogically, the chief difference has 
resulted from addition of chlorite. The chemical 
analyses recorded show additions of H aO, MgO, and 
FeO, and losses of alkalis, CaO, A120 3, and S i02.

L. S. T.
F orm ation  of la ter ite . D. W. B ish o p  (Geol. 

Mag., 1937, 74, 442— 444).—A discussion.
L. S. T.

C om position  and structure of stilpnom elane.
J. W. Gr u n e r  (Amer. Min., 1937, 22, 912—925).— 
Chemical analyses selected from the lit. and a new 
analysis of the mineral from Baern give the formula 
(0H )16(K,Na,Ca)^(Fe,Mg,Al)29Si320 93,13H20 . Ex­
cept for the state of oxidation of the Fe, chalcodite is 
the same chemically and structurally as stilpnomelane 
(I). Dehydration in a vac. shows that J to § of the 
total H 20  in (I) is present as OH. This is not given 
off below 500°. Dehydration is complete at 750°. 
The structure collapses completely between 600° and 
650°. Fe is not oxidised during dehydration at the 
higher temp. X-Ray data give dmi) 12-07— 12-18 a ., 
b0 9-08—9-12 a ., a0 5-23— 5-27 a . The structure 
probably consists of pyrophyllite-talc layers spaced
12-1 a . apart. The space between them contains 
ions of Fe, Mg, and K which cannot be accom­
modated in the layers. A corresponding no. of 0  or 
OH ions must be present between the layers. The 
result is a defect structure in which ions may occupy 
random positions. K is partly replaced by T1 when 
(I) is boiled in aq. T1N03. (I) heated withO-lN-HCl,
but not with 0-03N-HC1, in Au-lined bombs at 300° 
changes to a true pyrophyllito structure. L. S. T.

M agnetic behaviour of the dolerite in tru sion s  
in  the Karroo sy stem  and m agn etic  m easu re­

m en ts  on the W itw atersrand. G. B e y e r  and 
R, K ü h n e  (Metall u. Erz, 1937, 3 4 , 471-475).

A. R. P.
C rystalline structure and decom posability  

of G reek b auxite . A. A . D e l y a n n is  and K. 
A lexo po ulo s (Metall u. Erz, 1937, 3 4 , 466—467).— 
The A120 3 readily sol. in hot aq. NaOH is present as 
böhmite, whereas that insol. is present as diaspore.

A. R. P.
M ongolian m a g m a s. G. W. B a in  (B ull. Geol. 

Soc. Amer., 1935, 4 6 , 1745— 1813).—The rocks are 
described, 46 analyses being recorded.

Ch . A b s . (e)
• S ch eelite-leu ch ten b erg ite  ve in  in  Paradise  
range, N evada. P. F. K er r  and E. Ca lla g h an  
(Bull. Geol. Soc. Amer., 1935, 4 6 , 1957— 1974).— 
It is believed that the scheelite is residual and that 
the original quartz matrix has been replaced by talc 
and leuchtenbergite due to hydrothermal action.

Ch . A b s . (e)
P etrography and g en esis  of the S iw a lik  ser ies  

[N . W . India]. P. D . K r y n in e  (Amer. J. Sei., 
1937, [v], 3 4 , 422— 446).—These fluvial sediments 
consist of (i) medium-grained sandstones and gray- 
wackes containing approx. 40% of quartz, 15% of 
felspar, 6% of mica (mainly biotite), and 30—40% 
of metamorphic rock fragments, and (ii) fine-grained 
red mudstones, siltstones, and subordinate shales. 
Minerals present are recorded, and conditions of 
deposition discussed. The Murrce sediments consist 
mainly of fine-grained brick-red or maroon sand­
stones containing a large proportion of schist frag­
ments. L. S. T.

G raftonite from  G reenw ood, M aine. J. J.
Glass and J. J. F a h e y  (Amer. Min., 1937, 22,1035—  
1039).—Graftonite from Noyes Mountain, Greenwood, 
Maine has a 1-709, [31-714, and y  1-733. The chemical 
analysis [J. J. F a h e y ] gives an isomorphous variation 
in the proportions of Fe, Mn, and Ca, but conforms 
to the established formula of 3(Fe,Mn,Ca)0,P20 5.

L. S. T.
R are-alkali b iotite  from  K ings M ountain, 

N . C arolina. F. L. H ess and R. E. St e v e n s  
(Amer. Min., 1937, 22, 1040— 1044).—Brown mica 
associated with a pegmatite at Ware farm, King’s 
Mountain, N. Carolina, has Si 42-02, A120 3 18-75, 
Cr20 3 n.d„ Fe20 3 0-66, FeO 8-29, MnO 0-27, MgO
9-55, CaO 0-93, LiaO 1-20, Na20  0-73, K>0 8-54, 
Rb20  1-85, Cs20  0-47, H , 0 -  0-16, H 20 +  2-44, 
T i02 1-35, F  4-34, total 101-55, less O for F  1-83, total 
99-72%. An analysis of biotite from near Tin 
Mountain, S. Dakota, is also recorded. L. S. T.

Contem poraneous crysta llisa tion  of b eryl and  
alb ite versu s rep lacem ent. B. M. Shaub (Amer. 
Min., 1937, 22, 1045— 1051).—The beryl-albite inter­
growths occurring at the Golding-Keene, New 
Hampshire, and the Strickland Connecticut, felspar 
mines show relationships that indicate a contempor­
aneous crystallisation and not an origin through 
processes of replacement. L. S. T.

H ilgard ite , a n ew  m in era l sp ec ies , from  
Choctaw S a lt D om e, L ouisiana. C. S. H u r l b u t , 
jun., and R. E. T aylor (Amer. Min., 1937, 22, 1052— 
1057).—Hilgardite (I) is found associated with
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anhydrite, danburite, boracite, etc. in the insol. 
residue from a brine well in this dome. (I), d 2-71, 
hardness 5, is monoclinic-domatic with a : b : c
1-0147 : 1 : 0-5585, (3 90° 00', colourless with a vitreous 
lustre, ?ix 1-630, tiY 1-636, nz 1-664. The analysis 
[F. A. G o n y e r ]  is CaO 34-41, B20 3 49-18, H20  6-31, 
Cl 10-37, insol. 1-89, total 102-16, less O for Cl 2-34, 
total 99-82%, giving the formula Ca8(B60 11)3Cl4,4H20 .  
A Weissenberg study gives ag 11-85, b0 11-12, c0 
6-20 a ., vol. of unit cell 786 a .3, and mol. wt. of unit 
cell 1290; space-group Pc or Pm. L. S. T.

M assive low -fluorine topaz from  the B rew er  
M ine, S . C arolina. J. T. P a r d e e , J. J. Gl a ss , 
and R. E. St e v e n s  (Amer. Min., 1937, 22, 1058— 
1064).—Topaz of a fine-grained chert-like character 
forms a large part of the Au-bcaring lode at this 
mine. The large size and low F content make this 
deposit unique. The massive topaz has S i02 33-00, 
A120 3 56-76, Fe20 3 trace, H 20 — 0-04, H ,0 +  2-67, 
F 13-23, total 105-70, less 0  for F 5-57, total 100-13%, 
d25 3-509±0-001, n 1-631, a 1-629, p 1-631, y 1-638. 
The F and H20  contents are the lowest and highest, 
respectively, on record. The uniformity in optical 
properties of the massive, granular, and disseminated 
topaz from different parts of the mine indicates a 
common origin. Previously existing rocks of the area 
apparently reacted with magmatic solutions rich in 
F, S i02, and sulphides, and deficient in alkalis, and 
were replaced by topaz, quartz, and small amounts 
of sulphides. L. S. T.

[O ccurrences of] te llu r iu m  m in era ls in  N ew  
M exico. W. P. Cra w fo rd  (Amer. Min., 1937, 
22, 1065—1069).—Descriptive. L. S. T.

Colour change and absorption  of zircon from  
M ongka, U pper India. K. Ch u d o b a  and T. 
D reisch  (Zentr. Min., 1936, A, 65—79; Chem. 
Zentr., 1936, i, 3993; cf. A., 1937, I, 204).—The 
changes in infra-red spectrum show that the colour 
change is due to decomp, of Fem  compounds.

H. J. E.
C rysta llisation  of pyroxene and hornblende  

from  artific ia l s ilica te  m e lts . D. P. Grigoriev  
and H. W . I sk ull  (Zentr. Min., 1936, A , 82—87; 
Chem. Zentr, 1936, i, 3993; cf. A., 1937, I, 204).—  
From a melt of CaF2, MgO, and S i02 ( 1 : 1 : 2 )  
pyroxene crystallises together with hornblende.

H. J. E.
M echanism  of the dehydration  of zeo lites.

W . O. Millig an  and H. B. W e ise r  (J. Physical 
Chem, 1937, 41, 1029—1040).—X-Ray diffraction 
study and dehydration isobars at 23-6 mm. obtained 
under conditions used previously (A , 1937, I, 527) 
show that scolecite is a trihydrate giving a dihydrate; 
natrolite a dihydrate giving a monohydrate; mesolite 
a mixture of these. In stilbite, heulandite, thomsonite, 
analcite, and chabazite the H ,0  is bound by ad­
sorption forces within the lattice channels. Hence 
the term “ zeolitic water ” has no special meaning.

F. R. G.
Sed im entary  and petrographic study of certain  

g la c ia l drifts of M innesota . F. C. K r u g e r  
(Amer. J. S c i, 1937, [v], 34, 345—363).—The dis­
tributions of heavy minerals in the various drifts are 
tabulated. The Wisconsin Red drift is high in augite

and magnetite, whilst the Illinoian Red drift has 
abundant limonite. Garnet, hornblende, and apatite 
are prominent constituents of the Wisconsin Gray, 
Kansan Gray, and Iowan drifts ; abundant micaceous 
minerals are also a characteristic. These drifts can 
be separated on the basis of their carbonate content 
(data for extraction with dil. HC1 given). The amounts 
of sol. carbonates and the assemblage of heavy 
minerals are correlated with the origin of a drift.

L. S. T.
Calcite from  the M adonna del C arm ine [hill] 

of D orga li, [Sardinia]. C. L a u r o  (Atti R. Accad. 
Lincei, 1937, [vi], 26 , 25— 28).— A crystallographic 
description of the calcite crystals found in the basaltic 
lava. ‘ 0 . J. W.

A  sin gu lar  rock  from  the B altoro  g lacier  
(K arakorum ). I, II. P. C om ucci (Atti R. Accad. 
Lincei, 1937, [vi], 2 5 , 648— 651, 734— 738).— Three 
samples of a felspar from this source are described and 
their composition is given. O. J. W.

M icroscopic study of goeth ite  and haem atite 
in  the brow n iron  ores of E . T exas. F. W.
G a lb r a it h  (Amer. M in, 1937, 2 2 , 1007— 1015).—  
The Fe oxide minerals consist of approx. 80% of 
goethite (I) and 20% of haematite (II). Lepidocrocite 
is absent. Quartz is the predominant impurity, but 
is not abundant. (I) and (II) are essentially contem­
poraneous ; both appear to have been deposited at 
ordinary temp, and there has been little, if  any, 
alteration of one into the other. L. S. T.

C hem ical com position  of the iron  ores of the
U .S .S .R . A. D. A r c h a n g e ls k i  and E. V. K o p t-  
s c h e n o v a  (Trans. Sci. Inst. Geol. Min. U .S .S .R , 1935, 
No. 11, 5—66).— Data for the distribution of P, Mn, 
Ti, Y , A s, Cr, Ni, Co, and Cu in sedimentary Fe ores 
are recorded and discussed. Ch. A b s. (e)

Structure of N orw egian  ores. M. M o r te n s o n  
(Tids. Kjemi, 1937, 17, 131— 134).—The microcryst. 
structure of pyrites ores containing ZnS has been 
studied. The presence of magnetite indicates that- 
the original magma contained an excess of Fe, which 
would tend to replace Zn in the Zn blende. This is 
confirmed by the difficulty of separating Zn by 
flotation in ores containing magnetite.

M. H. M. A.
M orenosite from  V al M alenco. A. C a v in a to  

(Atti R. Accad. Lincei, 1937, [vi], 2 5 , 399— 101).— 
The green incrustations on the serpentine masses in 
the Val Malenco appear to consist of an impure 
morenosite containing some Mg. 0 . J. W.

Form ation  of g n e isses  and granu lites contain­
in g  sillim a n ite  in  the French M assif Central.
H- L on gciiam b on  (Coinpt. rend, 1937, 2 0 5 , 567— 
569). A. J. E. W.

C airnsm ore of F leet granite and its  m eta- 
m orphic aureole. C. I. G a r d in e r  and S. II. 
R e y n o ld s  (Geol. M ag, 1937, 74, 289— 300).— An 
analysis of a biotite- and of a muscovite-biotite- 
granite are given. L. S. T.

A nthophyllite-cord ierite-granulites of the  
Lizard. C. E. T i l l e y  (Geol. M ag, 1937, 74, 300—  
309).—Petrological. L. S. T .
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[Physical] d isin tegration  of radioactive  
m in era ls. E. Foyn (Tids. Kjemi, 1937, 17, 126).— 
Autoclaving of cleveite with H>0 for 6 hr. at 190° 
gives a disintegration product of the same composition 
as the original mineral, whereas broggerite (12 hr. at 
300°) gives a product rich in Pb and Fe, but containing 
no U, Th, or Ra. No dissolution occurred in either 
case. It is concluded that a high U 0 2 : U 0 3 ratio 
favours decomp. M. H. M. A.

D eterm ination  of u ran iu m , th oriu m , and lead  
in  thucholite .— See A , I, 46.

Carbon d ioxide accum ulations in  geologic  
stru ctu res.—See B ,  1937, 1200.

N ew  V ogtland w olfram ite deposit at P ech te ls-  
griin  near L engenfeld. F. W e r n ic k e  and E. 0 . 
T e u sc h er  (Z. deut. Geol. G es, 1936, 88, 87— 104; 
Chem. Zentr, 1936, i, 4275).—Geological and petro­
logical characteristics of the deposit are discussed.

J. S. A.
O rigin  of the T hiiringian  B u n ter Sandstone. 

R. S o fner  (Chem. Erde, 1937, 11, 420— 444).— 
Origin and structure are discussed. L. S. T.

A ttapu lg ite . J. d e  L a p p a r e n t  (Z. K rist, 1937, 
97, 237—239).—A reply to Kerr (A , 1937, I, 484). 
Identity of attapulgite (I) with montmorillonite (II) 
is refuted by thermal and dehydration curves, and by 
chemical, structural, and X-ray evidence. (I) has a 
mica, (II) a chlorite, structure. The long-spacing 
difference of 4 a . is due to the brucite layer in (II) 
of Si surrounded by OH' which is destroyed at 300°.

I. MoA.
C rystallography of bru sh ite . P. T er pstra  (Z. 

K rist, 1937, 97, 229—233).—The monoelinic cell of 
CaHP04,2H20  contains 8 mols. and has a 10-3, 
b 15-4, c 6-4 a ,  [5 84° 53'; probable space-group 
Cl; d 2-326. Optical, goniometric, and X-ray 
measurements confirm the close analogy with the 
isomorphous gypsum (A , 1937, I, 17). T he P 0 3*0H 
groups in brushite occupy the S 0 4 positions in gypsum. 
P lies inside a distorted tetrahedron bearing O ions at 
its corners with H* at the middle of one edge, the PH' 
line forming a. dyad axis. I. McA.

Isom orphous k ero lite-b eid ellite  ser ies  in  clay  
s ilica tes . D. P. S e r d iu t sc h e n k o  (Compt. rend. 
Acad. Sci. U .R .S .S , 1937, 16, 355—358).—Iso­
morphous exchange of 3M g0-Al20 3 in the forms 
3MgO,3Si02,4-5H20 -A l20 3,3Si02,5H20  applied to 
published chemical analyses for the reddish soapy 
mineral from Montmorillon (France) shows that it 
consists of montmorillonites or of members of the 
kerolite-beidellite series. The higher S i02 content 
of the similar mineral from Rhon basalts is due to 
isomorphous addition of montmorillonite. The 
results accord w ith the nature, formation, and X-ray 
analyses of the minerals. I. McA.

B ehaviour of m on tm orillon ite  on w ettin g . 
W. F. B r a d le y ,  R. E. Grim, and G. L. C la r k  (Z. 
K rist, 1937, 97, 216— 2 2 2 ; cf. A , 1936, 1450; 
1937, I, 17).—A Wyoming bentonite (montmorillon­
ite) of stated air-dried composition is grained to 0-05—  
0-1 |i. and X-rayed in oriented sheets at various

humidities, the H20  content being determined by 
ignition. Swelling is not continuous. The (001) 
spectra indicate five definite hydrates P,6wH20  
(n — 0—4, P  =  pyrophyllite) of cell heights 9-6, 12-4, 
15-4, 18-4, 21-4 a ,  respectively. A structure is 
assigned in which the 2 H 20  of P  occur as OH associ­
ated -with the terminal A120 3 octahedra, and the 6 H 20  
enter successively as hexagonally-packed layers, 
3 a . thick, between the internal O layers; it explains 
the (001) spacings and intensities, especially the 
marked line at about 3-1 a ,  and provides a mechanism 
in layer mobility for easy base exchange. I. McA.

C arbonate-apatites. Structure of francolite.
J. W. Gr u n e r  and D. McCo n n e ll  (Z. K rist, 1937, 
97, 208—215; cf. A ,  1934, 157).—Chemical analyses, 
and indexed spacings of estimated intensity from a 
powder X-radiogram, are listed for francolite, the 
hexagonal unit cell of which has a  9-34±0-01, c 
6-88±0 01 a ,  dvyk =  3-147. Assuming the Mehmel 
fluorapatite structure, at. exchange is discussed. 
The C ion cannot occupy the F  positions. As C03, 
some C replaces Ca, contrapolarisation by adjoining 
P ions expanding the C03 radical; as C04, the main 
part replaces P, decreasing the positive charges 
sufficiently to permit replacement of O by OH and 
excess F. The carbonate-apatite group structure is 
th u s : [Ca(F,Cl,0H)](Ca,C)4[(P,C)(0,0H,F)4]3.

I. Me A.
P h oto ly tic  n eu tra lised  elem en ts of fluorite.

J. H o ffm ann  (Chem. Erde, 1937, 11, 368—374).-— 
White fluorite from Furstenbcrg when exposed to Ra 
became blue and this colour disappeared in a few 
sec. on exposure to light. The coloured material, 
powdered in the dark, gave an alkaline reaction. 
Prepared CaF2 did not show- this effect. The colour 
is due to free Ca atoms, and not to Ce oxides. Dark 
violet fluorite from deposits containing U minerals is 
strongly alkaline. Differences in odour noticed when 
this material is powdered are due to F2, HF, and 0 3 
(the last two formed by the action of F2 on traces of 
H20). L. J. S.

P n eu m ato ly tic  and hydrotherm al alteration  
and syn th esis  of s ilica tes . G- W. Mo r ey  and E. 
I ng er so n  (Econ. G eol, 1937, 32, 607—761 Suppl.).—  
A review. Available data relating to hydrothermal 
and pneumatolytic syntheses of silicates are assembled. 
An annotated bibliography is given. L. S. T.

S ed im entary  petrography of the U pper  
P liocene and L ow er P leistocene of the m idd le  
U pper R hine p la in . K. H. S in d o w s k i  (Z. deut. 
Geol. G es, 1937, 89, 409—418).—Heavy mineral 
analyses are recorded and discussed. L. S. T.

Carotene (p rov itam in -/!) in  sapropel. B. K.
K lim o v  and E. I . K azakov (Compt. rend. Acad. 
Sci. U .R .S .S , 1937, 16, 321—323).—Marsh sapropcls 
contain from 10 to 20 mg. of carotene per 100 g. of dry 
substance. Lake sapropels contain smaller amounts.

F. J. G.
G erm anium  and ga lliu m  in  coal ash  and flue 

d u st.—See B., 1937,1291.


