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B and spectra of sulphur and selen ium  excited  
in  ignition  tubes containing m ixtu res of hydro­
gen  and oxygen w ith  traces of sulphuric acid and 
selen ium . M. M iyajtisi (Sci. Papers Inst. Phys. 
Chem. Res. Tokyo, 1940, 37, 79—84).—Band spectra 
of S and Se appear in 2H2 +  0 2 flames containing 
small amounts of H 2S 0 4 or Se. In  presence of H 20  
vapour in discharge tubes the  S and Se bands are 
enhanced in the neighbourhood of the OH bands 

1 '—0", 1'—2", and O'— 1". The effect is 
ascribed to  excited OH. L. J . J .

F irst spectrum  of tin . W. F. M eggers (J. Res. 
N at. Bur. Stand., 1940, 24, 153—173).—D ata are 
recorded for X and relative intensity of 341 lines in the 
S n i spectrum between 1697-59 and 12536-5 a. photo­
graphically, and 37 up to  2473-2 a. radiometrically. 
Assignment of energy levels for four 5p 2—5pns series 
gives an  abs. val. 59,155 cm .-1 for the ground level, 
and a val. 7-297 v. for the principal ionisation poten­
tial. L. J . J .

Lum inescence spectra of the n ight sky in the  
ultra-violet region . P. P. D obronravin and I. A. 
Chvostikov (Compt. rend. Acad. Sci. U.R.S.S., 1939, 
23, 233—237).—Solar short-wave spectra have been 
photographed for day, night, and twilight using a 
spectrograph fitted with a slit-reducing attachm ent. 
Three series of photographs have been obtained which 
show th a t  the intensity of the ultra-violet light in  the 
night-sky spectra is >  those of day and twilight. 
This m ay be due to  conditions favourable to  the 
dispersion of short-wave solar radiation in the outer 
atm . layers. W. R. A.

E xcitation  of atom s in  a gas d ischarge. V.
F abrekant (Compt. rend. Acad. Sci. U.R.S.S., 1939, 
23, 224—228).—Mathematical. W. R. A.

Interaction of atom ic energy levels. II. T. S.
S ubbaraya, KJ S esh ad ri, and N. A. N. R ao (Current 
Sci., 1940, 9, 14— 18; cf. A., 1940, I, 88).—The 
spectra of Hg, Cd, and Hg-Cd m ixture have been 
studied. The variations in intensity of the lines of the 
elements in admixture are noted, and explanations 
suggested, and the appearance of lines not apparent 
in the spectra of Cd. and Hg separately has been 
observed in Hg-Cd. The Hg resonance line 2537 a. 
shows complete self-reversal in Hg but no reversal in 
Hg-Cd. The 2540 a. line is present in Hg and Hg-Cd 
but not in  Hg-Zn. Similarly the ZnH bands in  Zn 
appear in Hg-Zn, whilst the CdH bands, although 
present in Cd, are absent in Cd-Hg. JSTo interaction 
has been found between some levels of Hg and Cd 
which are close to  each other, e.g., of Hg and 
6%  of Cd. W. R. A.

o* (a ., i.) 5

Effects of chem ical com bination on the Zip 
lines of chlorine. H . T a za k i and M. H u zita  (J. 
Sci. Hirosima Univ., 1940, A , 10, 73—75).— The 
position and strength of the weak non-diagram lines 
observed by Tazaki (A., 1936, 1311) in the /f|3 spec­
trum  of Cl have been investigated for MgCl2, A1C13, 
and KC103 on an A1 anticathode, CaCl2 and CuCl on 
A1 and Cu anticathodes, and BaCl2, KC104, and NaC103 
o n a C u  anticathode. " 0 . D. S.

T herm al ionisation  of barium . B. N. Sr iv a - 
stava  (Proc. Roy. Soc., 1940, A , 175 , 26—36).—A  
method for the study of therm al ionisation of gases 
is described and is applied to  Ba vapour. The results 
are in agreement with theory and also support the 
explanation usually given for the fact th a t Ba is 
completely ionised in the sun although N a with lower 
ionisation potential is not. G. D. P.

Role of ionisation by positive ions in  spark  
breakdown. R. N. V a r n e y , L . B. L o e b , W. R. 
H a s e l t in e  (Phil. Mag., 1940, [vii], 29, 379— 390; cf. 
Townsend, A., 1939, I, 395).—Theoretical. Town­
send’s theory (loc. cit.) of ionisation by positive ions is 
erroneous. The probability of such ionisation under 
sparking conditions is negligible. O. D. S.

Groups of protons em itted  during the bom ­
bardm ent of hydrogenated substances by polon­
iu m  a-rays. II. T. S an-T siang (J. Phys. Radium, 
1940,1, 103— 111).—In  the diffusion of a-particles by 
the H  nucleus, the relation between the effective 
experimental cross-section and th a t calc, from the 
Rutherford formula varies periodically as a function 
of the energy of the a-particles. The angular vari­
ations of the effective section show th a t the orbital 
moments, I =  0 and I =  1 , are equally im portant in 
diffusion experiments, p ie  is stable, the upper lim it 
of its mass being 5-0124, and “Li is unstable. The 
results on anomalous diffusion are discussed from the 
viewpoint of the theories of Mott, Beck, and Bethe.

W. R . A.
p-Ray spectrum  of radium-23. G. J . N e a r y  

(Proc. Roy. Soc., 1940, A , 175 , 71—87).— The spec­
trum  was studied by means of a magnetic spectro­
graph of special design to  facilitate observation a t low 
energies. The energy curve lias a max. a t 150 ke.v. 
and an end point a t 1-17 Me.v. with a mean energy 
of 340 ke.v. in agreement with calorimetric observ­
ations. G. I). P.

W eak radioactive substance. R. D e (Indian J . 
Physics, 1939,13, 407—409).—Monazite contains two 
constituents possessing similar chemical properties. 
One of these constituents is weakly radioactive and 
appears to  emit a-rays; i t  gives some of the tests of 
Po. I ts  average life is ^>1020 years. W. R. A.
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V olcanism  and nuclear chem istry. I. M.
N o etzl in  (J. Phys. Radium, 1940, [viii], 1, 90—98). 
—Mathematical. Nuclear chain reactions on a 
macroscopic scale, produced by neutron bombard­
ment, are studied and the condition's and the stability 
of a mixed material containing a neutron source are 
formulated. The application of the theory to  the 
explanation of volcanic phenomena is outlined.

W. R. A.
Neutron sources consisting of a radium  sa lt  

m ixed  w ith  beryllium . Z. O llan o  (Nuovo Cim., 
1939,16, 456—458; cf. A., 1939,1, 293).—The lower 
yield of a neutron source consisting of a Ra salt 
mixed with Be compared With that of a Rn +  Be 
source is due to poor distribution of the Ra salt in 
the Be. 0 . J .  W.

(3-Radioactivities of rhenium . F . Y am asaki 
and K. S in m a  (Sci. Papers Inst. Phys. Chem. Res. 
Tokyo, 1940, 37, 10—16).—When metallic Re powder 
was bombarded with, neutrons from Be +  D, retarded 
by paraffin, two strongly active substances were 
produced with half-life 16 ¿ 1  and 90 ± 2  hr.,
respectively. These were identified by chemical 
separation as 188Re and 18GRe. The upper limits of 
energy are 1-2 Me.v. for 186Re and 2-5 Me.v. for 183Re. 
Both emit (3- and y-radiations. A. J . M

Theory of cosm ic-ray show ers. I. Furry
m od el and fluctuation problem . A. N o r d s ie c k , 
W. E. L a m b , jun., and G. E. U h l e n b e c k  (Physica, 
1940, 7, 344—360).—A general method, based on 
F urry ’s treatm ent (A., 1937, I, 591), is developed for 
calculating the fluctuation ini;he no. of particles after 
penetration of any thickness of m atter. L. J . J .

P enetrating cosm ic-ray show ers. L . J a n o ssy  
and P. I n g l e b y  (Nature, 1940, 145, 511—512).— 
Counter experiments affording evidence of the 
occurrence a t sea-level of a small no. of penetrating 
showers different from cascades or knock-on showers 
are described. Some of the observed showers may be 
due to  the creation of mesons in the Pb absorber.

L. S. T.
Secondary radiation of cosm ic rays. G. Coc- 

c o n i and V. T o n g io r g i (Nuovo Cim., 1939,16, 447— 
455).—Measurements of the angular distribution of 
very soft, soft, and hard  showers show th a t small 
angles do not prevail in the last-named. The second­
ary radiations produced by the hard component in 
various substances are the more numerous the lower 
is the at. no. of the substance which produces them.

O. J . W.
T w elve-hour period of m esotron intensity and 

height of origin  of m esotrons. A. E h m er t  
(Naturwiss., 1940, 28, 28—29).—A crit. review of 
results obtained for the amplitude of oscillation of the 
isobar responsible for the 12-hr. period of mesotron 
intensity. A. J . M.

Photon com ponent of cosm ic radiation and its  
absorption coefficient. L . J a n o ssy  and B. R ossi 
(Proc. Roy. Soc., 1940, A, 175, 8S—100).—The 
method described for the study of cosmic-ray photons 
consists in the detection of the electrons generated by 
photons in a metal plate. The transition effect of 
showers in Pb  was measured and good agreement

with theory was obtained. Absorption coeffs. of 
cosmic-ray photons in Pb, Fe, and A1 were measured.

G. D. P.
Evaluation of e, h, m .  C. G. D a r w in  (Proc. 

Physical Soc., 1940; 52, 202—209).—A simplified 
treatm ent of Du Mond’s discussion of small discrepan­
cies (cf. A., 1939,1, 507), based on consideration of the 
logarithms of the quantities concerned. N. M. B.

Velocity of propagation of lig h t in  vacuo  in  a 
transverse m agnetic field. C. J . B a n w e l l  and 
C. C. F a r r  (Proc. Roy. Soc., 1940, A, 175, 1—25).— 
The investigation was carried out by means of an 
interferometer of the Michelson type using a field of
20,000 oersted. The effect is < 1  part in 5 X 108.

G. D. P.
Tem perature of electrons in  [an] electric field  

and calculation of T ow nsend’s  a. A. A. Za itzev  
(Compt. rend. Acad. Sei. U.R.S.S., 1939, 23, 229— 
232).—Mathematical. The temp, of electrons moving 
in a homogeneous electric field has been calc, from at. 
consts. W. R. A.

Theory of the deuteron. J . S olomon  (Compt. 
rend., 1940, 210, 477—478).—The extent to  which 
the 3D  state occurs in the fundamental level of the 
deuteron (3S  -j- 3D) is >40% . The photo-electric 
effect for the deuteron should deviate considerably 
from Bethe and Peierls’ theory, and the magnetic 
moments should not be additive. A. J . E . W.

Theory of the electric charge and the quantum  
theory. I. H. T. F l in t  (Phil. Mag., 1940, [vii], 
29, 330—343).—Mathematical. O. D. S.

O rigin of colour in  param agnetic sa lts and 
solutions. D. M. B ose  (Indian J . Physics, 1939, 
13, P art VI, Suppl., 18 pp.).—An address.

W. R. A.
A bsorption spectra of organic substances in  

phosphoric and sulphuric acids at various con­
centrations. F. B a n d o w  (Z. physikal. Chem., 1939, 
45, B , 156— 164).—The absorption spectra of several 
org. substances (BzOH, PhCHO, furfuraldehyde, 
anisaldehyde) in H 2SO,, from 2200 to  5600 A. are 
displaced to  longer XX with respect to  the correspond­
ing spectra of these compounds in non-charring sol­
vents (HaO, EtOH). The displacement, however, 
appears for a narrow concn. range only (—70—80 
wt.-%  H 2S04). The data  are compared with the 
various spectra in H 3P 0 4, and differences are explained 
on the basis of the H ,0-attracting  power of H 2S 04.

W. R. A.
A bsorption of lig h t by ionic crystals in  the  

ultra-violet. L. M. Sch a m o v sk i (J. Phys. Chem. 
Russ., 1939, 13, 835—839).—Vais, for the long-X 
limit of absorption of heteropolar crystals calc, by 
means of the equations previously derived (A., 1937, 
I, 1 1 ) agree with existing directly determined vals. 
The absorption spectra of mixed crystals exhibit 
absorption bands of both salts. R. C.

Absorption spectra of com plex com pounds.
I .  A. V. B abaeva  (Ann. Sect. Platine, 1939, No. 16, 
87— 107).—The ultra-violet absorption spectra of 
21 P t complexes were studied. All gave a max. a t 
285 m|i., and all complexes with acidic substituents 
(Cl, N 0 2) in the inner sphere exhibited a second max.
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a t  335 Complexes not containing basic radicals 
(NH3, NH 2OH) gave a th ird  max. a t 400—410 mu.. 
The .ultra-violet spectrum is not aSected by cis-trans- 
isomerism. R. T.

Vibrational analysis of the absorption sp ec­
tru m  of fu ra n  in  the Schum ann region . (Mrss) 
L. W. P ic k e t t  (J. Chem. Physics, 1940, 8 , 293— 
297).—Furan vapour has three band systems between 
2200 and 1550 a . One region consists of bands with 
sharply-defined max. with a 0-0 band a t 52,230 cm . '1 
and 21 other bands, including three prominent max. 
which correspond with three totally  symmetrical w 
of the excited mol. of 1395, 848, and 1068 cm .-1 
These bands are assigned to  combination- and over­
tones of four fundamental vv. A second region has 
three broad bands with separations of 1215 and 
1095 cm.-1, -whilst the th ird  region begins so near the 
point a t which the H 2 spectrum is discontinuous th a t 
the bands cannot easily be measured. This third 
region m ay represent the predicted four N  -> V 
transitions with max. ~58,500 cm .-1 (found, 59,580 
cm.-1) and to ta l /v a l .  0-3. W. R. A.

A bsorption spectra. III. Spectra of anthra­
cene, octahydroanthracene, and perhydro- 
anthracene in  the u ltra-violet. P. M. H e e r t je s  
and H . I. W a term a n  (Bull. Soc. chim., 1940, [v], 7, 
187— 191; cf. A., 1939, I, 385).—The absorption 
spectra of anthracene (I), octahydroanthracene (II), 
and of a  m ixture of hydroanthracenes have been 
measured over the X range 2200—4000 a . The strong 
absorption band of (I) around 2520 a . and the bancls 
between 3100 and 3800 a . disappear on hydrogen­
ation. The absorption spectrum of (II) resembles th a t 
of an alkylbenzene, bu t with the bands displaced 
towards higher XX. Comparison with the spectra of 
PhBu“, tetrahydronaphthalene, and m-xylene sup­
ports Schroeter’s view (A., 1925, i, 128) th a t (II) is 
s-bistetramethylenebenzene. J .  W . S.

Spectral and physico-chem ical properties of 
colchicine. H. S c h t j h l e r  (Compt. rend., 1940, 210, 
490—493).—Yals. of p K  of 1-8, 7-2, and 10-3 are 
obtained by electrometric titration  of 2 x 10_5% 
colchicine (cf. Kolthofi, A., 1926, 125). Beer’s law 
applies to  2 x 10"4 to  2 x 10~%. solutions for 
X 2600—3200 a. a t const. p a. Between pa 3 and 7 
there is little change in the spectrum, bu t about p n 1 
the absorption bands are displaced and altered in 
intensity. J . L. D.

A b so rp tio n  sp e c tra  of liq u id  h y d ro g en  fluo ride  
a n d  of i ts  aq ueous so lu tio n  in  th e  re g io n  8000—
11,00 0 a . A. L. W a h r h a ft ig  (J. Chem. Physics, 
1940, 8 , 349—350).—The absorption spectra of 
liquid H P  and of 25% and 50% aq. H F  have been 
investigated between 8000 and 11,000 a . Anhyd. 
liquid H F  has an  absorption band (max. 9940+75 a . 
a t  19°, 10,380 a . a t —75°) very similar to  the H 20  
band a t 9722 a . The th ird  harmonic band of un­
associated H F  gas is a t 8790 a . (A., 1936, 406) indic­
ating a frequency decrease of ~1320 cm .-1 in  passing 
from the gaseous to  the liquid phase. This diminution 
in  frequency, attribu ted  to  the formation of H  bonds 
of the type F —H---F, is the corresponding decrease
due to  0 —H---0 H  bonds. For the aq. solutions no

apparent difference exists between their spectra and 
those of H 20 . W. R. A.

Effect of tem perature on the Ram an spectrum  
of quartz. T. M. K. N ed t jn g a d i (Proc. Indian 
Acad. Sci., 1940,11, A, 86—95).—Fifteen fundamental 
internal vibration frequencies of quartz are recorded 
and all show a broadening and shift to  lower vv as 
temp, is raised from liquid air temp, to  530°. One 
frequency (207 cm.-1) broadens very markedly bu t 
unsymmetrically a t  high temp, and disappears as the 
temp, approaches 575° (temp, of a->-p transform ­
ation). The behaviour of this line is paralleled by the 
behaviour of other physical properties, e.g., therm al 
expansion, piezo-electric activity, and elastic moduli, 
and i t  is concluded th a t this vibration is chiefly 
responsible for these changes and for the transition. 
W ith unpolarised incident light three lines (263, 794, 
and 805 cm.-1) are not found in the light scattered 
longitudinally along the optic axis. W. R. A.

R am an effect in  arsenates and heat of d issoc i­
ation of A s-O . S. M. M it r a  (Indian J . Physics, 
1939, 13, 391—395).—The Ram an spectra of aq. 
Na3As04 and K 3As04 have been examined. The 
A s04" ' ion is characterised by four w (349, 463, 837, 
and 878 cm.-1) and from the close resemblance to  the 
C104' and S04" ions it  is concluded th a t the A s04" ' 
ion has a tetrahedral structure. From  the Ram an vv 
the binding energy of the A s-0  link has been calc, and 
a val. for the heat of dissociation of this link has been 
deduced (71 kg.-eal.; cf. val. from therm al data, 
110-1 kg.-cal.). W. R. A.

R am an spectra of aqueous solutions of g a se­
ous hydrogen chloride. (M l l e .) L. Oc h s , J .  
Gtjeron , andM . M agat (J. Phys. Radium, 1940, [viii], 
1 , 85— 89).— Aq. solutions of HC1 up to  19n . have been 
investigated a t room temp. In  the more conc. 
solutions ( > 9 n .) a band due to  non-ionised HC1 is 
found. The influence of HC1 on the Ram an spectrum 
of H 20  is discussed, particularly a band due to  associ­
ation of HC1 and H 20  in a quasi-cryst. structure. The 
theory of the hydrated proton [H30 ]+ is discussed in 
the light of these results. W . R. A.

R am an effect. C V III. Spectral transform ­
ations XY4 X Z 4 : correction. K . W . F. K o h l - 
r a u s c h  and J .  W a g n e r . CIX. Pentaerythritol 
and related m olecules. O. B a lla u s  and J . 
W a g n er  (Z. physikal. Chem., 1939, 45, B , 93—100, 
165—174).—CVIII. A reconsideration of previous 
results (A., 1935, 681; A., 1938, I, 386) from a new 
viewpoint with particular reference to  the transform ­
ations CH4 -> CC14, CH4 -> CBr4, CHC13 -> CXCl3-> 
CC13 (X =  D, F , Cl, Br), and CC14 -> CBr4.

CIX. Ram an spectra of crystal powders of 
C(CH2X )4 (X =  OH, Cl, Br, I), of molten C(CH2C1)4, 
and of liquid C(CH2-OMe)4 are recorded and discussed.

W. R . A.
R am an spectra of coum arins and chrom ones.

(Miss) A. M o o k e k je e  and J . Gu p t a  (Indian J . 
Physics, 1939, 13, 439— 444).—Ram an spectra of 
coumarin (solid, in  CHC13, in MeOH), chromone 
(molten, in CHC13, in  MeOH), and of CHC13 solutions 
of 7-hydroxy-3 : 4-dimethylcoumarin, 7-hydroxy-2 :3- 
dimethylchxomone, and p-methylumbelliferone Me
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ether are recorded and discussed with reference to 
shifts in the CIO frequency. W. R. A.

Ram an spectrum  of substituted ketim ines ; 
isom erism  of these bases. R. Ca n t a r e l  (Compt. 
rend., 1940, 210, 480—483).—The CIN v in Ph2 
ketimine is 1649 cm.-1; the more intense CIO v in 
COPh2 is 1658 cm .-1 A ttachm ent of Ph groups to 
C!N in benzhydrylidene-benzylamine and -benzhydryl- 
arnine (I) reduces its v to  1622 and 1618 cm.-1, respec­
tively, and also reduces the intensity. In  benzylidene- 
benzhydrylamine (II), the isomerisation product of 
(I), the C!N v is raised to  1636 cm .-1 The CPh2I 
grouping gives lines a t ~1274 and 1490 cm.-1; the 
la tter is also given a t much lower intensity by CHPhl 
in (II). Numerous other unassigned Ram an w are 
given for the compounds named and CHPh,*NH2.

A. J . E. W.
R am an spectra of cholesterol and cholic acid.

C. Sa n n ie  (Compt. rend., 1940, 210, 400—402).— 
D ata  for the v range 500—3000 cm .-1 are given, and 
comparison is made with carvomenthone (I) and 
carvomenthene (II). Cholesterol (20 g. in 100 e.c. of 
CC14; 27 bands) gives numerous weak bands a t 800— 
1300 cm.-1, which are ascribed to  large saturated rings; 
a band a t  1135 cm .-1 (C5-C 10 chain?) is somewhat 
stronger. A t 1300—1500 cm .-1 the spectrum re­
sembles th a t of (I) with the bands displaced 20—25 
cm .-1 towards higher vv. A band a t 1670 cm .-1 
indicates a double linking attached a t one end to  a 
quaternary C [as in (II)]. The spectrum of 30% aq. 
Na cholate (17 bands) shows little resemblance to  
those of cholesterol, (I), or (II), and the bands are 
broad and diffuse. A. J .  E. W.

Influence of foreign substances on the absorp­
tion  of dyes in  solution. S. M it r a  (Indian J . 
Physics, 1940,13, 397— 405).—An attem pt has been 
made to  determine whether the phenomena of quench­
ing of the fluorescence of dyes in solution is due to  
deactivating collisions between active dye mols. and 
the foreign substance or to  a gradual “ complex 
formation ” between the dye mols. and the quencher. 
Quenching of fluorescence of fluorescein, rhodamine 
B, and eosin by K I has been examined. W. R. A.

Properties of oxide-coated cathodes. I .  J .  P.
B le w e t t  (J. Appl. Physics, 1939,10, 668—679).—A 
review of oxide cathode technique and the thermal 
and electrical properties of alkaline-earth oxides.

O. D. S.
Photoconductivity of sem i-conducting layers  

com posed of som e heavy-m etal sulphide or 
selenide. I. Relation between spectral sensi­
tiv ity  and lig h t absorption in  the photoconduct­
ing  layer com posed of cadm ium  selenide and the  
m icroscopic exam inations of its  structure in  
relation to its  photoconductivity. II. M icro­
scopic exam inations of the sem i-conducting layer 
com posed m ain ly  of thallous sulphide in relation  
to its  photoconductivity. C. A sa i (Bull. Inst. Phys. 
Chem. Res. Japan, 1940, 19, 1—3, 4—5).—I. The 
max. of the spectral sensitivity of a  Cd-Se photo­
conducting layer is displaced towards longer XX com­
pared with the corresponding absorption band. 
Microscopical examination reveals a close connexion

between the growth of crystal grains in the layer and 
its photoconductivity.

II . The larger are the crystal grains in a  Tl-S semi­
conducting layer, the greater is its sensitivity, and the 
less its dark resistance. A. J . M.

Conductivity of m eta ls. K. A riyama  (Sci. 
Papers Inst. Phys. Chem. Res. Tokyo, 1940, 37, 
1—9).—Theoretical. A. J. M.

Corpuscular theory of electrical conductivity  
of m etals. T. V. I o n e sc u  (Compt. rend., 1940, 210, 
502—504).—Previous theory (A., 1940, I, 139) is 
extended; the mobility of electrons in a cubic ionic 
lattice is considered, and vals. are deduced for the 
therm al conductivities of Cu, Al, Au, and Na, a t 
20—373° k . A. J . E. W.

D ielectric constant of ionised air. III. F.
R ahm an  and S. R. K h a st g ir  (Phil. Mag., 1940, [vii], 
29, 344— 352; cf. A., 1938,1, 387).—Measurements of 
the electron density and tem p., by  the Langmuir 
probe method, and of the dielectric const., e, of air 
in a discharge tube have been carried out simul­
taneously a t a series of pressures and currents. 
Results are consistent with the theory th a t the 
anomalous increase in e to  vals. > 1  with increasing 
current is due to  the formation of a positive ion sheath 
on the walls of the tube. O. D. S.

D ielectric constant of diam ond. L. G. Gr o v es  
and A. E. M a r tin  (Trans. Faraday Soe., 1940, 36, 
575—581).—The dielectric const, of diamond has 
been determined by two methods. Apparatus and 
procedure are described. The vals. obtained by the 
two methods are 5-26 and 5-35, the latter being pre­
ferred. e is the same for the two types of diamond 
(cf. A., 1934, 583). F. L. U.

D ielectric constant and electrical conductivity  
of gases and vapours ionised  by X-rays at u ltra- 
high  radio frequency. S. R . K h a s t g i r  and F. 
R a h m a n  (Phil. Mag., 1940, [vii], 29, 353—366).—A 
change in the capacity a t ultra-high radio frequency, 
X460 and 480 cm., of a condenser filled with air, 
S 02, A, or a mixture of the vapours of Mel and E tI, 
on ionisation of the gas by X-rays is ascribed to  a 
decrease in  the dielectric const, of the gas. This 
decrease m ay be explained by supposing th a t ejected 
photo-electrons remain free for an appreciable time 
after ionisation. The high-frequency conductivity of 
A and S 02 ionised by X-rays is ~104 or 105 e.s.u. 
and decreases with increase in pressure. O. D. S.

Ionic character and dipole m om en ts. F. T.
W a ll  (J. Amer. Chem. Soe., 1940, 62, 800—803).— 
Mathematical. A theory of dipole moments of chat, 
mols. is developed and shows th a t the sum of the 
dipole moments of two states produced by resonance 
is the same as the sum of the dipole moments of the 
original states. W . R. A.

Dipole m om ent, induction, and resonance in  
tetra-, penta-, and hexa-substituted  benzenes.
C. P. Sm y th  and G. L . L e w is  (J. Amer. Chem. Soc., 
1940, 62, 721—727).—Vals. of ij. for CGH 6 solutions 
a t  25° are given for CGMe5Cl, C6MeCl5, C6EtCl5, 
CeHClg, 1 : 2 : 3 : 4-C6H2Cl4, trichloromesitylene, di- 
chlorodurene, 1 : 2 : 4 :  6"-C6H 2MeCl3, trichloro-<A-cum-
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ene, tetrachloro-, 4 : 5-dichIoro-, and 3 : 4 : 5-tri- 
cliloro-o-xylene, dichloro- and dinitro-prehnitene. 
Observed and calc. vals. are in agreement when 
allowance for inductive effects is made. The effects 
of resonance of Me and Cl groups on the ring have not 
been definitely established. W. R . A.

O ptical activity and chem ical structure in  
tartaric acid. Influence of substituent and 
solvent effect.—See A., 1940, II , 203.

O ptical anisotropy of m olecular crystals.
I. N itta  (Sci. Papers. Inst. Phys. Chim. Res. Tokyo, 
1940, 37, 114—130).—The double refraction of a mol. 
crystal with a body-centred tetragonal lattice can be 
resolved into term s dependent on the anisotropy of 
the mol. and the cryst. parameters. Mol. polaris- 
abilities calc, from X -ray and optical data on this 
basis are in agreement with the accepted mol. struc­
tu re  for C(CH2-OH)4, C(CH2-0-N 02)4, and 
C(CH2‘OAc)4. The temp, coeff. calc, for the double 
refraction of C(CH2-OH)4 is in agreement wit'll the 
observed val. L. J. J.

Constitution of sulphon-am ides and -anilides. 
— See A., 1940, II , 214.

P olym erisation  of anthracene to dianthracene 
from  the m agnetic standpoint, (a ) J. F a r q u - 
h a r so n  and M. V. C. Sa s t r i. (b ) S. S. B ha tn a g a r , 
P. L. K a p u r , and (Miss) G. K a u r  (Current Sci., 1940, 
9 , 135—136, 136).— (a ) The correction factor (X) for 
the ring formed in the polymerisation of anthracene 
as determined by Bhatnagar et al. (A., 1940, I, 153) 
differs from th a t established by Farquharson and 
Sastri (A., 1938,1 ,20) for a four-membered ring. The 
bridging group in dianthracene is shown to be an  eight- 
membered puckered ring.

(b ) The authors’ “ bridged four-membered ring ” 
is identical with the “ eight-membered puckered 
ring ” of the preceding abstract. F . R. G.

M odern quantum  m echanics and the benzene 
problem . VI. G. E l s e n  (Chem. Weekblad, 1940, 
3 7 , 199—209; cf. A., 1940,1, 60, 99).—The review is 
concluded with a discussion of resonance between 
double and single C-C linkings. D. R. D.

Continuous passive spectra. V. K . Ar k a d ie v  
and O. I. V e l e t s k a ja  (Bull. Acad. Sci. U.R.S.S., Cl. 
Sci. Tech., 1938, 2, 55—70).—Equations and curves 
of dispersion and absorption are given for media of 
large and small inner friction, based on the assumption 
th a t the tim e consts. of the electric and magnetic 
centres in the media are spread over a certain range in 
the logarithmic frequency scale. As examples the 
spectral properties of soft Fe (transformer shrouding) 
and glycerol are given. L. G. G.

Bond strength  and potential energy relation­
sh ip s in  acetylene. H. H en  k in  and M. B u r t o n  (J. 
Chem. Physics, 1940, 8 , 297—300).—Four divergent 
vals. for the C:C bond strength are reviewed. From 
the spectroscopic val. for the heat of formation of free 
C -H  and the val. of 125-1 kg.-cal. for the heat of 
sublimation of graphite, the bond strength of C:C is 
~137-9 kg.-cal. This is used in studying the potential 
energy levels of C2H 2 and gives vals. in agreement with 
experimental data on the spectrum of C„H,.

W. R. A.

Surface tension  of liquid deuterium . A. v a n
I t t e r b e e k  (Physica, 1940, 7, 325—328).—The ratio 
of the surface tension of D2 to  th a t of H 2, measured 
by the capillary-rise method, is 1-74, 1-70, and 1-67 
a t 20-4°, 19-4°, and 18-7° k ., respectively. The ratio 
of the densities is const, a t  ~2-40. Extrapolation of 
surface tension vals. gives ~46° k . for the crit. temp, 
of D2. L. J. J.

E pim eric alcohols of the cyciohexane series. 
Parachor as a criterion for c is-fran s-isom erism .
—See A., 1940, II , 169.

X-Ray diffraction by finite and im perfect 
crystal lattices. P. P. E w a ld  (Proc. Physical Soc., 
1940, 52, 167— 174; cf. Patterson, A., 1940,1, 61).— 
Mathematical. A discussion of the Fourier transform 
of a crystal and its relation to  diffraction properties.

N. M. B .
Tables of extinction for the 230 crystallo- 

graphic spatial groups. J . D . H . D o n n a y  and
D . H a r k e r  (Natural. Canad.,- 1940, 67 , 33—69; cf.
A., 1937,1, 171).—Tables correlate the morphological 
aspects of the crystal with the spatial groups.

O. D. S.
Consistent notation for point positions in  

space-group. L. W. M cK e e h a n  (J. Chem. Physics, 
1940, 8 , 346).—A new notation with six characters per 
point is advocated. W. R. A.

Structure of a cold-worked m etal. W . L.
B ragg  (Proc. Physical Soc., 1940, 52, 105—109).—I t  
is suggested th a t a  cold-worked metal is in dynamical 
rather than  statical equilibrium. The existence 
between crystallites produced by  cold-working and 
distortion of boundaries similar to  the films separating 
bubbles in a foam is proposed by analogy with the 
state of affairs in superlattices. N. M. B.

Crystalline structure and deform ation of 
m eta ls. W . A. W ood  (Proc. Physical Soc., 1940, 
52, 110—116; cf. B ., 1939, 497).—A survey, based on 
mechanical, metallographic, and X -ray tests, of 
changes in cryst. structure of polycryst. metals and 
large single crystals subjected to deformation by cold- 
work and by static and cyclic stressing. I t  is shown 
th a t the grains may be dispersed into crystallites 
characterised by a lower limiting size depending on the 
metal, and th a t internal lattice strains, considered to 
be related to  the process of strain-hardening, can be 
observed. The response of the cryst. structure de­
pends on the manner and speed of application of 
stress, and it is thus possible to  inhibit the dispersed 
crystallite formation and suppress the primitive yield 
point of a metal, so varying the hardness independently 
of the external deformation. N. M. B.

Lattice d istortion  in cold-worked m eta ls.
G. W. B r in d l e y  (Proc. Physical Soc., 1940, 5 2 ,117— 
126; cf. A., 1939, I, 305).—Available data  on inten­
sities of X -ray reflexions from cold-worked metals 
indicate th a t in this respect the lattice distortion 
resembles a frozen heat motion. For filed powders 
of Cu, Ni, and Rh, the intensity effect decreases in this 
order. Measurements of the widths of reflexions from 
Cu, Ni, and R h are discussed in relation to  various 
theories of broadening (which is shown to  increase in 
th a t order) of X-ray reflexions. The most satisfactory
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theory is th a t the mean lattice param eter varies from 
one crystallite to  another. The decrease in broaden­
ing of the reflexions with an increase in the  intensity 
effect, and the relation of these phenomena to  the 
cohesional properties of the metals, are briefly con­
sidered. N. M. B.

Crystal boundaries in  tin . B. Cha lm ers  (Proc. 
Roy. Soc., 1940, A , 175, 100—110).—A method for 
preparing specimens of Sn consisting of two crystals 
of specified orientation is described. The temp, a t 
which the crystals in such a specimen separate under 
tension is <  the m.p. of Sn, the difference being 
independent of the orientation of the crystals and of 
impurities, provided these are >0-02%. The effect 
is ascribed to  a  boundary layer in which there is some 
departure from exact geometrical regularity of 
arrangement of the atoms. G. D. P.

Oriented overgrow ths of som atoids. J. W i l ­
lem s  (Kolloid-Z., 1940, 90, 298—301).—The oriented 
overgrowths of (C6H4'OH -^)2 obtained by evaporating 
solutions in various org. solvents on freshly cleaved 
surfaces of calcite (cf. A., 1939, I, 308) are explained 
by  the analogous two-dimensional structures of the 
respective lattices. Photomicrographs are repro­
duced. F. L. U.

M olecular structure factors and their applic­
ation to the solution of the structures of com plex  
organic crystals. G. K n o tt  (Proc. Physical Soc., 
1940, 52, 229—23S).—The mol. structure factors or 
Fourier transforms of C6H G, Ph2, and PhMe are 
derived and their application to  the solution of 
crystal structures is illustrated by  reference to  
C10H S. The transform of a complex mol. can be built 
up from those of its component parts. N. M. B.

C onstitution of sulphur nitride, (a ) M. A. G.
Ratj. (b ) N. L. P h a l in k a r  and B. V. Bhide 
(Current Sci., 1940, 9, 28).—A criticism and a reply 
(cf. A., 1940,1, 58). W. R. A.

Crystal structure of sodium  peroxide octa- 
hydrate. I. D eterm ination of density, unit 
cell, and possib le space-groups. B. P. K otov 
(J. Phys. Chem. Russ., 1939, 13, 829—834).—The 
crystals belong to  the monoclinic system. The body- 
centred unit cell contains 4 mols. of N a20 2,8H20 , and 
the periods of identity are a 13*49, b 6-45, c 11-49 a ., 
with (3 110° 31'. The space-group is probably either 
C f or C l  R . C.

Single crystals of m etaboric acid. Structure 
of orthorhom bic m etaboric acid, H B 0 2(a). 
Changes of density of m etaboric acid under 
heating. H. T a za k i (J. Sci. Hirosima Univ., 1940, 
A, 10, 37—54, 55—61, 63—71).—I. Crystals of 
H B 0 2(a) (I), orthorhombic, and H B 0 2((3) (II), mono­
clinic, can be obtained by heating H 3B 0 3 in moist 
air a t ~150°. Refractive indices are given. The 
dimensions of the unit cells (X-ray diffraction) are
( I ) : a 8-015, b 9-67„ c 6-244 a ., ( I I ) : a0 6-76, b0 8-80, 
c0 7-15 a ., p 92° 40'. In  each case the cell contains 
12 mols. The v.p. of the systems H 3B 0 3-(I)-H 20  
and H 3B 0 3- ( II)-H 20  have been measured between 
71° and 120° and l00° and 120°, respectively. The 
v.p. of (II) is >  th a t of (I) in this range.

II . The detailed structure of the (I) crystal has

been investigated by Fourier analysis of X -ray diffrac­
tion patterns.

III . X -Ray diffraction patterns of (I) and (II) after 
heating a t temp, up to  250° show only lines of (I) and
(II) and B„03. No intermediate compound was 
observed. The density of H 3B 0 3 a t  various temp, 
up to  200° has been measured and correlated with the 
loss of wt. of the specimen. Up to  100°, densities (p) 
are equal to  those calc, for mixtures of H 3B 0 3 and
(I). Above 100° p correspond with mixtures of 
H 3B 0 3, (I), and (II). A t 140° P is th a t of (II). 
Above 140° p is th a t of mixtures of (II) and B20 3. 
The changes of p on heating a t temp, up to  145° of
(I) correspond with a continuous conversion without 
intermediary into B20 3. The p of B20 3 produced by 
heating (I) and (II) differ significantly. Measure­
ments of the v.p. of (I) and (II) between 85° and 145° 
and 117° and 145°, respectively, have been made and 
are shown thermodynamically to  confirm the hypo­
thesis th a t B20 3 is produced in different forms by the 
decomp, of (I) and (II). O. D. S.

D ynam ical theory of electron diffraction by  
crystal lattice. C. H. MacGilla v r y  (Physica, 
1940, 7, 329—343).—The dependence of intensity on 
direction of the diffracted electron bundle in Kossel 
and Mollenstedt’s results (A., 1940, I , 101) is used to  
test the applicability of Bethe’s theory of electron 
diffraction by crystals. An abs. measure of the 
structure factor of the reflexions can be obtained by 
simple geometrical measurements. L. J . J .

M olecular structure of isobutane. J .  Y.
B ea c h  and J . W a l t e r  (J. Chem. Physics, 1940, 8 , 
303—305).—Recalculation of the electron-diffraction 
theoretical scattering curve for iso-C4H 10 (A., 1938,1, 
181) yields C—C distance 1-54±0-02 a . and C-C-C 
angle 111° 3 0 '¿ 2 °  in agreement with the  data  of 
Pauling and Brockway (A., 1937,1, 448).

W. R. A.
Space-group determ ination of crystals of 

m elam ine. J .  Sh a n k e r , P. N. B a l je k a r , and M. 
P rasad  (J. Indian Chem. Soc., 1939,16, 671—672).— 
Melamine belongs to  the space-group with 4 mols. 
per un it cell. The cells have a 10-52, b 1-4A, c 7-33 A.

F. R. G.
X-Ray studies of crystallite orientation in  

cellulose fibres. III. Fibre structures from  
coagulated cellu lose. W. A. Sis s o n  (J. Physical 
Chem., 1940, 44, 513—529; cf. A., 1936, 670).—The 
hydrate cellulose crystallite present in fibres produced 
from coagulated cellulose possesses a major orient­
ation tendency with reference to  the b axis (axis of 
cellulose chains) and a minor or selective one with 
reference to  the 101 plane. An increase in dimension 
of the sample in one direction causes a tendency for the 
b axes of the un it cell to  orient parallel to  th a t direc­
tion, whilst a  relative decrease in dimension in one 
direction causes the 101 plane to  orient perpendicular 
to  th a t direction. In  each case the  degree of orient­
ation cc the relative change in  dimension. These 
phenomena are illustrated by the orientation of the 
101 planes in Cellophane during shrinkage normal to  
the plane of the film and in  rayon fibre spun without 
stretching. In  either case simultaneous stretching 
produces an  orientation of the b axis. J . W. S.
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Internal strains and m agn etism . R. B e c k e r  
(Proc. Physical Soc., 1940, 52, 138—151).—Mathe­
matical. The magnetic properties from which a 
numerical val. can be obtained for the internal stress 
are developed and co-ordinated, with detailed con­
sideration for the 180° walls. The theoretical and 
experimental determination of their energy is ex­
amined. N. Ms B.

Glide and hardening in  m etal single crystals.
E. N. d a  C. A n d r a d e  (Proc. Physical Soc., 1940, 52, 
1—7).—A survey of recent experimental work on 
slip in metal single crystals. Temp, has a great , in­
fluence on the  plastic properties, and the behaviour 
of different metals with the same crystal structure 
depends mainly on the ratio  of the experimental temp, 
to  the m.p. of the metal. Results are discussed in 
term s of the dislocation theory of slip. N. M. B.

P rob lem s of p lastic g lid ing. E. Or o w a n  (Proc. 
Physical Soc., 1940, 52, 8—22).—A discussion of tbe 
ra te  of flow in metal single crystals. Flow is believed 
to  be due to  the presence of dislocations; the ra te of 
production and movement of dislocations is examined 
mathematically. N. M. B.

G eom etrical considerations on structural ir ­
regularities to  be assum ed  in a crystal. J. M.
B u r g er s  (Proc. Physical Soc., 1940, 52, 23—33).— 
A description of investigations of the geometrical and 
mechanical properties of some types of dislocation the 
motion of which through the lattice has been assumed 
to  propagate slip. I t  is shown th a t plane systems of 
simple dislocations can break up a crystal into Bragg- 
type mosaic pattern  crystallites. N. M. B.

Size of a dislocation [in a crystal]. R. P e ie r l s  
(Proc. Physical Soc., 1940, 52, 34—37).—Calculations 
of the size of a dislocation and of the crit. shear stress 
for its motion are made. N. M. B.

P rob lem s of the solid  state. J .  E. L e n n a r d - 
J on es  (Proc. Physical Soc., 1940, 52, 38—53).—A 
discussion of unsolved theoretical problems. One of 
these is the occurrence of small crystallites even in the 
most perfect crystals, and reasons are given for 
attributing such imperfections to  the conditions of 
growth from the melt. Treatm ent of slip and of the 
melting problem is examined. Local melting may be 
due to  slip and be a factor in producing strain-harden­
ing. A method of evaluating the stress-strain relation 
outside the usual elastic limits and a t temp, approach­
ing the m.p. is given. N. M. B.

Internal friction in  so lids. C. Z e n e r  (Proc. 
Physical Soc., 1940, 52, 152— 166).—A discussion of 
available data  on the causes of internal friction shows 
th a t it  depends in general on therm al currents arising 
from the inhomogeneous strains set up by the vibra­
tions in the solid and from variations in  the elastic 
consts. from point to  point in polyeryst. materials. 
The influence of ferromagnetism is considered.

N. M. B.
P hysics of stressed  so lids. R. W. G o r a n so n  

(J. Chem. Physics, 1940, 8 , 323—334).—By dividing 
the internal energy of a  system into potential and 
kinetic functions, and examining these functions for 
variations of temp., hydrostatic pressure, stress, etc., 
a  theory is evolved explaining the phenomena of

deformation, plastic flow, cold-working, elastic after­
working, rupture, shear, and “ anomalous ” effects. 
The effect of hydrostatic pressure on deformation and 
compressive strength is caused by a mechanism which 
consists of an elastic deformation and a  deformation 
by a two-phase transfer, the former being a function 
of the potential energy, and the latter a function of 
the thermodynamic potential relations of the system. 
Expressions are given for plastic flow of polyeryst. 
substances, and for the “ brittle ” potential type of 
rupture by combined th rust and hydrostatic pressure.

W. R. A.
Supersonic velocity in gases and vapours. 

IX. Specific heats and dispersion  of supersonic 
velocity in  organic vapours. S. K . K . J a t k a r  
(Indian J .  Physics, 1939, 13, 445—449).—Sp. 
heats of org. vapours have been calc, (i) from velocity 
data  obtained by Railston (J . Acoust. Soc. Amer., 
1939, 11, 107) and (ii) from spectroscopic data  ob­
tained a t higher temp. The two methods give results 
in agreement for the supersonic velocities of C6H 6, 
EtOH , and E t20 . F o r MeOH and CC14 the vals. of 
Gp from (i) are <  those from (ii), indicating the loss 
of vibrational sp. heats below 100 kc. per sec. The 
observed val. of Cp agrees with the val. calc., assuming 
the disappearance of deformation vibrational terms, 
for C6H 6 and the disappearance of both deformational 
and longitudinal vibrational term s for CS2. The Cp 
of COMe2, CHC13, CH2C12, and E tO H  from (i) are >  
those calc, from (ii) owing to  uncertain corrections for 
saturation. W. R . A.

Calculation of b .p . of aliphatic hydrocarbons.
C. R. K inney  (Ind. Eng. Chem., 1940, 32, 559—562; 
cf. A., 1939, I, 134). F . J. G.

P hysica l constants of pentanol-3. F. C. W h it ­
m o r e  and J. D . Su r m a tis  (J. Amer. Chem. Soc., 1940, 
62, 995).—Pentan-y-ol, prepared by dehydrogenation 
of EtCHO with Cu catalyst, has b.p. 114-4/740 mm., 
n1° 1-4104, p? 0-8218. W . R. A.

M easurem ent of the heat capacity of a sm all 
volum e of liquid  by the piezo-therm om etric  
m ethod. I. Apparatus for m easuring  (3T/3P), 
and resu lts for benzene and toluene. II. Co­
efficient of therm al expansion of benzene and of 
toluene m easured w ith  a new  type of w eight 
dilatom eter. III. H eat capacities of benzene 
and toluene from  8° to b .p . J. S. B u r l e w  (J. 
Amer. Chem. Soc., 1940, 62, 681—689, 690—695, 
696—700).—-I. Constructional and operational details 
are given of an  apparatus for measuring (dTjdP), 
and vals. for C6H 6 (from 7-80° to  79-82°) and PhMe 
(from 7-79° to  109-83°) are recorded a t 3° intervals.

II . A wt. dilatometer for measuring accurately the 
coeff. of therm al expansion of 5-c.c. samples is de­
scribed and manipulative details are given. Yals. for 
C6H g and PhMe a t 3° intervals are given from 8° to
b.p. and compared with recorded data. For PhMe 
p0 — 0-8854, p25 =  0-8622 g. per c.c.

I I I . From the above data  Cp for CGH 6 and PhMe 
have been evaluated; the vals. agree well with exist­
ing data. There is no evidence th a t CGH G is allotropic.

W. R. A.
Specific heat of tantalum  at low  tem peratures  

and the effect of sm a ll am ounts of d issolved
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hydrogen. K . K. K e l l e y  (J. Chem. Physics, 1940, 
8, 316—322).—Vais, of Gp from 53° to  298° k. and of 
pf are given for Ta and for five samples containing 
from 2-84 to  9-58 at.-%  H, one of which (I) was pre­
pared by pumping H 2 from a “ hydrogenated ” sample 
a t 720°. Pure Ta and (I) give the same Cp vals. 
The Gp- T  curves for “ hydrogenated ” samples show 
max. of approx. 40-7 g.-cal. per degree per g.-atom of 
dissolved H , for which temp, and height both increase 
with increase in I I„ content. The curves coincide a t 
temp. <  temp, of max. A t <100° K. the higher is 
the amount of H 2, the lower is Gp. The entropy of 
Ta a t 298-1° k . is 9-9±0-l g.-cal. per degree per mol. 
Differences in S  are attributed to  differences in the no. 
of positions in the Ta lattice available to  H  a t various 
temp. W. R. A.

Specific heats at low  tem peratures of tantalum  
oxide and tantalum  carbide. K . K . K e l l e y  (J. 
Amer. Chem. Soc., 1940, 62, 818—819).—Vals. of sp. 
heat have been measured for Ta20 5 (from 53-4° to  
294-2° k.) and TaC (from 54-6° to  294-5° k.). For
Ta2Os S.298-1 34-2±0-4, A<Pm i
for TaC S 2 =  10-1±0-1.

-453,700 and 
W. R. A.

H eat capacity and entropy, heats of fusion and 
vaporisation, and vapour pressure of m ethyl 
chloride. G. H. Me s se r l y  and J . G. A ston  (J. 
Amer. Chem. Soc., 1940, 62, 886—S90).—The heat 
capacity of MeCl has been measured from 11-95° k . 
to  the b.p. The v.p. is log10 P  (mm.) =  —1822-60/ 
T  -  9-287119 log10 T  +  0-00555556T +  31-07167; 
m.p., 175-44±0-05° K .; b.p. 248-943° k. ; heats of 
fusion and vaporisation, 1537±1 and 5147+10 g.- 
cal. per m ol.; $ 2gs.94. and $ 298.i6., 54-27 and 54-31, 
and 55-94 and 55-98 g.-cal. per degree per mol. from 
therm al and spectroscopic data, respectively.

W. R. A.
Resonance m ethod for m easuring the ratio of 

the specific heats of a gas, Cp/Cv. II. A. L. 
Cl a r k  and L. Ka t z  (Canad. J . Res., 1940, 18, A, 
39—63).—Using the method already described (A., 
1940, I, 271) the following vals. for y  a t  —24° have 
been obtained : N2, 1-402 a t 1 atm ., 1-400 a t zero 
pressure; C02, 1-300 a t 1 atm ., 1-294 a t zero pressure; 
H 2, 1-403 a t 1 atm . and a t zero pressure; A, 1-669 
a t 1 atm ., 1-666 a t zero pressure; He, 1-665 a t 1 atm. 
and a t zero pressure. In  appendices, further details 
of theory and of apparatus are given. F. J . G.

Therm odynam ical properties of real gases.
M. P. V uk a lo v itsch  and I. I. N ovikov  (Bull. Acad. 
Sci. U.R.S.S., Cl. Sci. Tech., 1939, N o. 5, 3 3 ^ 8 ) .— 
The equations obtained (A., 1940,1, IS) are similar to 
those of Born and Fuchs (A., 1938,1 ,445). J. J. B.

H eat capacity of real gases. M. P. V tjka- 
lovxtsch and 1.1. N ovikov  (Bull. Acad. Sci. U.R.S.S., 
Cl. Sci. Tech., 1939, No. 6 , 111—128).—The theory of 
the preceding abstract is applied to calculation of the 
heat capacity of associated gases. J . J . B.

Volatility of sm all particles of salt crystals w ith  
and w ithout polym orphic change. N . K olarov 
(Kolloid-Z., 1940, 90, 294—298; cf. A., 1937,1, 453). 
—V.p.-particle size curves for RbCl and RbBr, which 
undergo no polymorphic change within the experi­
mental temp, range, pass through a min., whilst those

for R b2S 0 4 and Cs2S04, which undergo transitions at 
649° and 660°, respectively, do not. F . L. U.

T herm odynam ic properties of fluorochloro- 
m ethanes and -ethanes : vapour pressure of 
three fluorochlorom ethanes and trifluorotri- 
chloroethane. A. F . B e n n in g  and R. C. Mc- 
H a r n ess  (Ind. Eng. Chem., 1940, 32, 497—499).— 
V.p. data a t 0-1—50 atm. have been determined by a 
static method for CHC1F2 (I), CHC12F  (II), CC13F  
(III), and CC12F*CC1F2 (IV). They are represented by 
log10 p  =  A  — B /T  — C log10T  D T, where the 
coeffs., A , B, G, and D, have the following respective 
vals .: for (I), 25-1144, 1638-82, 8-1418, 0-0051838; 
for {XL), 38-2974, 2367-41, 13-0295, 0-0071731; for 
(III), 34-8838, 2803-95, 11-7406, 0-0064249; for (IV), 
29-5335, 2406-10, 9-2635, 0-0036970. The b.p. are 
(I), —40-S0°; (El), 8-92°; (III), 23-77°; (IV), 
47-57°. F. J .  G.

Vapour pressures of certain unsaturated hydro­
carbons. A. B. L am b  and E. E. R o pe r  (J. Amer. 
Chem. Soc., 1940, 62, 806—814).—Using the static 
method, the v.p. over the range 10— 1000 mm. have 
been measured for C2H 4, propylene,. CMe2ICH2, Aa- 
butene, cis- and iraras-A^-butene, Aa5-pentadiene, and 
¡3-methyl-A^-butene. All the data fit a general equa­
tion log <p — A  jT  -f  B T  -f- C and most of these sub­
stances obey the Ramsay-Young and Duhring rules. 
Vals. of b.p., slopes of v.p. curves, and heats of 
vaporisation are deduced. V.p. measurements for 
liquid and cryst. propadiene (triple point =  136-94± 
0-02° k . a t 0-1448 mm.) are given. W . R. A.

E m pirical equation for therm odynam ic pro­
perties of ligh t hydrocarbons and their m ix ­
tures. I. M ethane, ethane, propane,' and «-  
butane. M. B e n e d ic t , G. B . W e b b , and L . C. 
R u b in  (J. Chem. Physics, 1940, 8, 334—345).—An 
equation for the isothermal variation with p of the 
work content of pure hydrocarbons in the gaseous and 
liquid states is given and from it  m ay be computed 
the P -V -T  properties of the gas or liquid phase, 
crit. properties, effect of pressure on H, the fuga- 
city, v.p., and latent heats of vaporisation. Numeri­
cal vals. for parameters of the equation are given for 
CH4, C2H g, C3H 8, and w-C4H 10 and compared with 
observed vals. W . R . A.

D eterm ination of therm odynam ic param eters  
of real gases, and investigation  of w ater vapour, 
air, and diatom ic g a ses . M. P. Vuka lovttscii and 
1 .1 . N ovikov  (Buff. Acad. Sci. U.R.S.S., Cl. Sci. Tech., 
1939,No. 8,101— 129).—Equations forvarious therm o­
dynamic magnitudes have been deduced from the 
equation of state previously derived (A., 1940, I, 18). 
The results agree well with the existing data for the 
thermodynamic properties of air and H 20  vapour. 
The methods previously employed have been success­
fully applied to  the investigation of the therm o­
dynamic properties of diat. gases. R. C.

V iscosity of gases for low  pressures at room  
tem perature and at low  tem peratures. A. v a n
I t t e r b e e k  and O. van  P a em el  (Physica, 1940, 7, 
273—283).—Measurements by the oscillating-disc 
method, a t  1CH3—10 mm. Hg and room temp, and 
liquid 0 2 and H 2 temp., show th a t for Hg, D2, Ne, and
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He ri varies with pressure in  the manner previously- 
found with He a t low pressures (A., 1938, I, 304).

L. J .  J .
Tem perature variation of v iscosity  of non­

polar and dipolar inorganic liquids. S. T.
B o w d en  and A. R. M organ  (Phil. Mag., 1940, [vii], 
29, 367—378).—The variation with temp, of the 
viscosities of SiCl4, 0—35°, PC13, 0—50°, AsC13, 
S2C12, and POCl3, 0—80°, S0C12, 0—65°, and S 0 2C12, 
0—50° have been measured for the temp, ranges 
stated. Results and previous vals. for BiCl3 and 
SnCL conform fairly closely to  the Andrade relation, 
the largest deviations being shown by PC13 and 
SnCl4. O. D.  S.

A ctivation energy and heat of m eltin g  of fatty  
acids and triglycerides calculated from  tem ­
perature relations of v iscosity . M. P. V olaro- 
v itso ii and G. B. R avitsch  (Compt. rend. Acad. Sci. 
U.R.S.S., 1939, 23, 252—255).—An attem pt has been 
made to apply the equation t\ =  A eBlnT (where A , B, 
and R  are consts.) to the data  obtained previously 
(A., 1936, 156) for the higher fa tty  acids and tr i­
glycerides (I) of varying degrees of saturation. P a tty  
acids in the liquid state show no changes in co­
ordination no. of mols. within the temp, range 20— 
110°. For (I), an increase in co-ordination no. of 
mols. occurs on raising the temp., owing to the smaller 
influence of directed forccs, and both acids and (I) are 
regarded as mol. liquids with a OH or H  bond. In  
contrast to  W ard’s results (A., 1937,1 ,125), the heats 
of melting L  for fa tty  acids are found to be > B , the 
activation energy. Comparison of L  and B  for (I) 
cannot be made because of the lack of reliable vals. 
of L. W. R. A.

Calculation of vapour pressures of binary  
liquid  m ixtu res. V. d e  L a n d sb e r g  (Bull. Soc. 
chim. Belg., 1940, 49, 21—58).—The first part of a 
review of methods of verifying and calculating v .p .- 
concn. isotherms. P . L . U.

V iscosity of hydrocarbon solutions : m eth ane- 
ethane-crystal oil system . B. H. Sage  and W. N. 
L acey  (Ind. Eng. Chem., 1940, 32, 587—589).—D ata 
on v) for CH4-C 2H G-crystai oil mixtures a t 100° f . and 
a t >2500 lb. per sq. in. are given. P . J. G.

Freezing points of the sy stem  ethylene g ly co l-
m ethanol-w ater. F. H . Co n r a d , E. F . H il l , 
and E. A. B allman  (Ind. Eng. Chem., 1940, 32, 542— 
543).—F.p. data  for the system are recorded.

F. J. G.
Freezing points in  m ixtu res of strong electro­

lytes. M. R a n d a l l  and B. L o n g t in  (J. Physical 
Chem., 1940, 44, 427—435).—Theoretical. For solu­
tions containing mixed electrolytes the f.p. function j  
(cf. A., 1928, 365) is defined as 1 — (0 =  f.p.
lowering, X == mol. lowering, and Si?«.; =  to ta l ionic 
molarity). On plotting the function^' 'Zimil2\i.v5 against 
¡¿I’5 (u. =  to tal ionic strength) curves are obtained 
which are in approx. superposition for all electrolytes 
and which approach the same point a t [z =  0. For 
single electrolytes =  ljw m 0'5, where w is a
valency factor. This form of plotting has the 
advantage of permitting the curve to  be drawn by 
analogy if one f.p. measurement is made. J .  W. S. 

o** (A., I.)

Chlorofluoroethanes as solvents for cryoscopic  
determ ination of m ol. w t. J. B e r n s t e in  and W. T. 
M il l e r  (J. Amer. Chem. Soc., 1940, 62, 948—949).— 
C2C15F, (CC12F)2, and CC13-CC1F2 are suitable for 
cryoscopic determination of mol. wts., the cryoscopic 
consts. being 42-0, 37-7, and 38-6, respectively.

R. S. C.
Cryoscopy in  hydrazine hydrochloride. A.

Ch r é t ie n  and A. N e s siu s  (Bull. Soc. chim., 1940, [v], 
7, 258—275).—The cryoscopic const, of anhyd. 
N2H 4,HC1 (I), as determined with CO(NH.,),,, is 50-2. 
NH 4C1, (N2H 4)2,H ,S04, N2H4,2HC1, and N2H 4,H N 03 as 
solutes also yield a similar val. This m ay be due to 
non-dissociation of these salts or to  the circumstance 
th a t the N2H 5‘ or Cl' ions formed by dissociation do 
not affect the m.p. of (I). N2H4,H2S04 (II), HgCl2, 
and PbCl2 yield a val. of ~100 for the cryoscopic const, 
of (I). This behaviour, in spite of the fact th a t dissoci­
ation would bo expected to yield N2H B' or C l' ions, is 
attributed to the formation of complex ions with (I), 
or in the case of (II) to the formation of H ‘ and S04" 
ions. J . W. S.

Effect of irradiated electrical energy on 
crystallisation . EL. H oker  (Atti X  Congr. Internaz. 
Chim., 1938, IV, 449—460).—When glass vessels in 
which substances (e.g., CaC03, NaCl) are crystallising 
from aq. solution are fitted with Sn plates and inserted 
as condensers in the circuit of a radio receiving or 
transm itting set, the crystals formed are smaller than, 
and of different shape from, those separating under 
normal conditions. F. O. H .

A bsorption and d ispersion  of sound in  a 
solution of a w eak  electrolyte. I. G. S c h a po - 
sciinckov  and M. A. L eo n to v itsc h  (J . Phys. Chem. 
Russ., 1939,13, 781—785).—The theory of absorption 
and dispersion is developed on similar lines to E in­
stein’s theory for gases. R. C.

A nisotropy of lig h t absorption of d issolved  
m olecules in  an electrical field. W. K u h n , H. 
D ü h r k o p , and H. Ma r t in  (Z. physikal. Chem., 1939, 
45, B , 121— 155).—If  a solution of a  coloured dipolar 
substance is placed in an  electrical field partial orient­
ation of the mols. results. The absorption of light by 
these mols. is determined by the magnitude of the 
orientation with respect to  the incident beam. The 
magnitude of the electrodichroism is theoretically 
dependent on the dipole moment of the mols., the 
direction of vibration for a given X, and the strength 
of the applied electrical field. The electrodichroism 
for solutions of ^-N O-C6H4-NMc2 (I) in CGH 14 has 
been measured for 4359, 4047—4078, and 3655 a . 
There is complete dichroism for 4359 a ., the mols. 
absorbing only light of which the electrical vector 
vibrates perpendicular to the dipole axis of the mols. 
For 4047—4078 a . and 3655 a . the dichroism is 
w eaker; the absorption of light of which the electrical 
vector vibrates parallel to  the dipole axis of the mols. 
is approx. double th a t of which the electrical vector 
vibrates parallel to this axis. Since all these belong 
to  the same absorption band of the mols. the absorp­
tion band m ust be a superposition of a t least two bands 
which possess different modes of vibration. The 
measurements establish the presence of anisotropy of 
the modes of vibration of absorption bands of org.
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mols. From the anisotropy of optical absorption of 
dissolved mols. on the one hand and of crystals on the 
other, the possibility of determining the orientation 
of mols. in crystals is discussed. D ata on the aniso­
tropy of light absorption of crystals of (I) are given.

W. R. A.
V iscosity and solvation. II. S. B ezzi (Gaz- 

zetta, 1940, 70, 110—118).—Measurements of vj of 
dil. solutions of polydimethyl glycols in various 
solvents have been made. Some of the solutions be­
have normally, 7)sp. being oc mol. wt. Abnormal 
variations of ■/] with concn. are attributed to solvation.

0 . J . W.
Diffusion in  so lids. R. M. B a r r e r  (Proc. 

Physical Soc., 1940, 52, 58—70).—A summary and 
discussion of data on diffusion consts. in ionic and 
metallic systems in terms of the Fick-M atano diffusion 
equation I) — D 0e -Iilltr, where E  — energy of activ­
ation for diffusion. D ata for 18 ions in salts and 56 
metal systems are tabulated. Theories of diffusion 
are outlined, and expressions for D  and its relation to  
other physical quantities are considered. Similarities 
between diffusion and chemical reaction are brought 
out by considering the entropy of activation and 
periodicity curves for D 0. N . M. B.

Isom orphous relationships of organic com ­
pounds of analogous constitution .—See A., 1940, 
II , 196.

G eneralisation of the H eisenberg-B loch theory  
[applied to] binary ferrom agnetic alloys. S. V.
V o nsovski (Coinpt. rend. Acad. Sci. U.Pv.S.S., 1940, 
26, 570—572).—Mathematical. W. R. A.

Form ation of nuclei [in alloys] during preci­
pitation. R. B e c k e r  (Proc. Physical Soc., 1940, 
52, 71—76).—Mathematical. An application of the 
treatm ent of condensation in vapours shows th a t when 
an alloy in which pptn. is to  take place is cooled, the 
process begins with observable velocity only when the 
temp, has fallen by a definite amount below th a t a t 
which the single-phase alloy is in equilibrium. This 
fact is explained by a theory of nuclear formation. 
Calculation of the rate of formation of nuclei is ex­
amined. N . M. B.

Influence of elastic strain  on the shape of 
particles segregating in  an alloy. F. R. N . 
N a barro  (Proc. Physical Soc., 1940, 52, 90—93).— 
Mathematical. An estimate of the dependence of 
strain energy associated with a particle of ppt. on the 
shape of the particle shows th a t the energy can be 
reduced only if the ppt. forms in flat plates, and then 
only in the case of particles which have broken away 
from the lattice of the matrix. N . M. B.

E stim ate of degree of precipitation-hardening  
[in alloys]. N . F. M ott and F. R. N . N abarro  
(Proc. Physical Soc., 1940,52,86—89).—Mathematical. 
Assuming diffusion to  result in an interchange of 
atoms, the internal strains produced by pptn. are calc, 
on the basis of a simple model. By the dislocation 
theory these strains are responsible for the hardness of 
the material and so the degree of hardening can be 
predicted. N . M. B.

M odulus of elasticity  of alloys.—See B., 1940, 
366.

Variation of principal elastic m oduli of Cu3Au  
w ith  tem perature. S. S ie g e l  (Physical Rev., 
1940, [ii], 57, 537—545).—Single crystals of Cu-Au 
alloy, containing 24-92 at.-%  Au, prepared in a vac. 
furnace were brought to  the ordered state a t room 
temp, by annealing. The elastic moduli, measured 
by the composite piezoelectric oscillator method, are 
tabulated as a function of temp, for the range 20— 
450°. At the crit. temp. 387-5° there is a discon­
tinu ity  in each modulus-temp. curve. Results 
indicate th a t the elastic consts. are closely related to  
the degree of local order. N. M. B.

O ptical constants of the copper-alum inium  
a-alloys. L . McP h e r s o n  (Proc. Physical Soc., 
1940, 52, 210—216).—Experimental vals. of n, 
extinction coeff., absorption coeff., and reflecting 
power in the range 5000—9500 a. are given. Curves 
show the variation of the consts. with X, and inter­
pretation is briefly discussed. N. M. B.

Age-hardening of copper-alum inium  alloys.
G. D. P r esto n  (Proc. Physical Soc., 1940, 52, 77— 
79).—The ageing of A1 alloys containing 4% of Cu 
is discussed. At room temp, the Cu atoms segregate 
on the (100) planes of the crystals, bu t no new phase is 
formed. A t 200° a pseudomorphic form of CuA12 is 
pptd. N. M. B.

A lloys of germ anium  w ith  b ism uth, antim ony, 
iron, and nickel [and of silicon  w ith  nickel].
K. R u t te a v i t  and G. M a sin g  (Z. Metallk., 1940, 32, 
52—61).—All the systems were examined by thermal 
and micrographic methods using alloys melted in a N2 
atm. Bi and Ge are insol. in  one another in the solid 
s ta te ; they form no eutectic and no compound. Sb 
and Ge are also insol. in one another in the solid state 
bu t form a eutectic a t 588°, Ge 19 at.-% . Fe dissolves 
13 at.-%  of Ge a t 700° and 19 at.-%  a t 1100°; two 
compounds are formed a t max. on the liquidus curve 
corresponding with Fe2Ge, 1180°, and FeGe2, 866°; 
FeGe2 forms, however, only on slow cooling, a eutectic 
crystallising a t 835° if molten FeGe2 is cooled rapidly. 
Fe2Go forms a eutectic with Fe a t ll25°, Ge 29 at.-% . 
In  the Ni-Ge system there is only one compound, 
Ni2Ge ( e) ,  m.p. 1200°, which forms a eutectic with 
Ge a t 775°, Ge 60-3 a t .-% ; Ni dissolves 12 at.-%  of 
Go a t all temp. <1160° bu t Ge does not appear to 
dissolve Ni below 900°. The system is very complex 
between 23 and 33 at.-%  of Ge, four intermediate 
phases being formed, two of which, y  and y , have 
remarkably small composition and temp, ranges; 
a t 1161° p (Ge 22-8 at.-% ) is formed from liquid +  a, 
a t 1155° y  (Ge 26-4 at.-% ) from liquid +  p, a t 1135° S 
(Ge 29-6 at.-% ) from liquid +  e, and a t 1015° y ' 
(Ge 26-3 at.-% ) from p +  8. A t 850° s reacts with 
liquid to  form -rj with Ge 50 at.-% , and below 970° the 
y and S phases decompose into p +  S. There appears 
to  be a second eutectic a t 1130°, Ge 28-9 at.-% , but 
owing to  the close proxim ity of this point to  the 8 
peritectic a true eutectic structure is difficult to  
obtain. A re-examination of the Ni-Si system up  to 
35 at.-%  of Si has confirmed in general the diagram 
of Iwase and Okamoto (cf. B., 1940, 452) except th a t 
the various horizontals are placed a t slightly higher 
temp, owing to  the greater purity  of the Si u sed ; the 
heat effects previously observed a t 1040° (Si 10—28
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at.-% ) and a t 1214° (Si 28—34 at.-% ) do not occur in 
pure alloys. A. R. P.

O rder-disorder transform ation  in  the alloy  
NigMn. N. T hompson (Proc. Physical Soc., 1940, 
52, 217—228).—Curves for the temp, variation of 
magnetisation, electrical resistance, and sp. heat 
during and after various heat-treatm ents are given. 
Results indicate an order-disorder transformation a t 
510°, the ordered structure being ferromagnetic with 
a  Curie point a t 460°. The sharp decrease of resistance 
on slow cooling takes place a t the Curie point. The 
effect of the degree of order and size of the ordered 
regions on resistance and magnetisation is discussed.

N. M. B.
R ecrystallisation  of iron-n ickel alloy.—See

B., 1940, 362.
X-Ray evidence of interm ediate stages during  

precipitation from  solid  solution. A. J . B r a d l e y  
(Proc. Physical Soc., 1940, 52, 80—85).—On heating 
for shorter times than are necessary for attainm ent of 
equilibrium, intermediate metastable structures re ­
sulting from the partial decomp, of solid solutions were 
found in the Cu-Ni-Al, Fe-N i-A l, and Fe-Cu-Ni 
systems. In  each case a single-phase structure, stable 
a t  high temp., breaks up into two phases on cooling. 
The first stage in the decomp, is the formation of 
islands in which atoms segregate prior to  p p tn . : 
CuNi2Al from a Cu-rich solid solution, and FeNiAl 
from an Fe-rich solid solution. During the decomp, 
of FeCu4Ni3 into two phases, a laminated structure is 
produced in which Cu-rich and Fe-Ni-rich laminae 
alternate. Each has a tetragonal structure with the 
same a axes as in the solid solution; in the Cu-rich 
lamina} c > a ; in the other c< a. N. M. B.

X-Ray study of structure of ternary solid  
solutions of a lum inium  w ith  m agn esiu m  and 
silicon  and their ageing. V. G. K u zn etzo v  and
E. S. M akarov  (Compt. rend. Acad. Sci. U.R.S.S., 
1939, 23, 245—249).—An X -ray study has been 
made of homogeneous alloys tempered a t 550°, 500°, 
400°, and 200° the compositions of which are repre­
sented by points along six radial sections, up to  a 
Mg +  Si content of 2-2%, in the A1 comer of the 
plia-se diagram of the system Al-Mg-Si. The solu­
bility data agree with those given by Urazov and 
Schuschpanova (cf. B., 1937, 1357) for all temp, 
except 200°. Experimental curves representing the 
changes in the parameters of the solid solution differ 
from the calc, linear curves for one radial section 
passing along the line of simultaneous saturation with 
Si and Mg2Si. This indicates th a t Mg2Si is molecularly 
dispersed in the A1 solid solution, bu t in too small a 
concn. for its lattice to be detected by X -ray methods. 
The ageing of the tempered alloys a t room temp, does 
not cause param eter changes, bu t with artificial ageing 
the lattice consts. approach the A1 param eter. After 
both natural and artificial ageing a heterogeneity in 
composition is indicated. W. R . A.

Solubility of carbon dioxide in  w ater at various 
tem peratures from  12° to 40° and at pressures to 
500 atm ospheres. Critical phenom ena. R.
W ie b e  and V. L. G a d d y  (J. Amer. Chem. Soc., 1940, 
62, 815— 817 ; cf. A., 1939, i ,  194).—Determinations

of the solubility of C 02 in H 20  a t 12°, 18°, 25°, 31-04°, 
and 40° a t pressures up to  500 atm . indicate complete 
miscibility, particularly for the lower temp. An 
approx. crit. curve has been obtained with a pressure 
max. a t 75°. Solid C 02,6H20  separates a t pressures 
> 50  atm . a t 10° and over the pressure range 300— 
500 atm. a t 12°. W. R. A.

B inary and ternary system s separating into  
tw o liquid layers. Inversion of densities. P.
M o n d a in -Monval and J . Qu iq u e r e z  (Bull. Soc. 
chim., 1940, [v], 7, 240—253).—The d of the two 
layers in the systems H 20 -N H 2Ph and H 20-o- 
C6H 4Mc-NH, have been measured, and the temp, a t 
which the d of the layers become equal have been 
determined. The compositions and d of the con­
jugated solutions in the systems H 20 -E t0 H -P h M e 
and H 20-E t0H -m -xylene have been measured a t 
25°. In  each case inversion of d occurs near the crit. 
solution point. The conditions under which inversion 
of densities occurs in such systems are discussed.

J . W. S.
P artia l m iscib ility  in  liquid alloys. S ystem  

lead -zin c-tin . P. M o n d a in -Mo n v a l  and G. 
Ga b r ie l  (Bull. Soc. chim., 1940, [v], 7, 113—121).— 
Pb-Sn-Zn alloys of [Sn] < 29%  separate into two 
phases a t 520°. The crit. miscibility point occurs with 
Pb 30-5, Sn 29, and Zn 40-5%. The [Sn] in the Pb 
layer is <  in the Zn layer, and evidence is obtained of 
the existence of Pb3Sn, partly  dissociated, in the 
Pb phase. J . W. S.

Solubility and m olecular rotation of tetra-, 
penta-, and hexa-substituted  benzenes. C. P.
Sm y th  and G. L. L e w s  (J. Amer. Chem. Soc., 1940, 
62, 949—952).—The solubilities in CcH 6 a t various 
temp., temp, below which rotation ceases, heats and 
entropies of fusion, and dipole moments are given and 
discussed for C6C16, C6Me6, 1 : 3 : 5 : 2 : 4 : 6- and 
1 : 2 : 5 : 3 : 4 : 6-C6Me3Cl3, 1 : 2 : 3 : 4 : 5 : 6-C6Me4CI2, 
C6Me5Cl, CeHCls, C6MeCl5, 1 : 2 : 3 : 4 : 5 : 6-C6Me2Cl4, 
1 : 2 : 3 : 4 : 5-CGHMe2Cl3, 1 : 2 : 4 :  5-C6H 2Me2Cl2, and 
C6MeCl5. “W. R. A.

Solubility  in  the system s N a B r-N a B r 0 3-  
H 20 -N a H C 0 3 and -N a 2COs. G. S. K leb a n o v  
and E. P . B asova  (J. Appl. Chem. Russ., 1939, 12, 
1601— 1609).—Phase diagrams are given for the 
systems N aB r-N aB r03-N aH C 03-H 20  a t 25° and 35°, 
and N aB r-N aB r03-N a2C03-H 20  a t 80°. NaBr 
greatly depresses the solubility of all the other salts, 
whilst N aB r03 depresses only th a t of NaHC03. 
W hen solutions containing NaBr and N aB r03 are 
evaporated until crystallisation commences, and the 
temp, is lowered to  >10°, N aB r03 separates in 80% 
yield. Recovery of further N aB r03 from the mother- 
liquors is not possible; pure NaBr is obtained by 
reducing N aB r03 to NaBr. NaH C03 separates out 
together with NaBr or N aB r03; this m ay be prevented 
by converting it  into more sol. Na2C03, by heating the 
solutions, and then returning the liquor for bromin- 
ation, or by adding bromides the cation of which 
combines with C03" to form insol. carbonates.

R. T.
D istribution of brom ine betw een crystals and  

solution of p otassium  chloride and brom ide.
S. K. T sc h ir k o v  (J. Appl. Chem. Russ., 1939, 12,
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1747—1752).—Polemical against Schlesinger et al. 
(A., 1939,1, 253). R. T.

D eterm ination of constants of w ater absorp­
tion  by dry organic substances. C. A. S h u l l  and 
S. P. Sh u l l  (Plant Physiol., 1939, 14, 351—357).— 
Mathematical. A. G. P.

G ibbs’ relation and adsorption formulse.
A. B outaric  (J. Phys. Radium, 1940, [viii], 1, 99— 
102).—Theoretical. The basis and utility  of the Gibbs 
relation are discussed and an equation is deduced of 
the form p  =  R T ujm , where p  is the diminution in y 
due to  surface-adsorbed mols. and u  is the concn. per 
unit area of surface. When the adsorption is repre­
sented by the Langm uir-Perrin equation m  =  1. 
The relation between u  and the concn. of the solution 
is also given. W. R. A.

E lasticity  of organo-gels in  relation to hystere­
s is  in  sorption. K. S. R ao (Current Sci., 1940, 9,
19—21).—Ca arabate (I), activated a t 60° in a  vac. 
for 30 min., was degassed for 5 hr. in a vac. and a 
series of sorptions and desorptions was conducted a t 
30° using the quartz fibre spring balance. 14 days 
were required to complete each cycle. Hysteresis 
exhibited in the first cycle, falls away in subsequent 
cycles and completely disappears in the fourth. 
This behaviour, similar to  th a t of rice grain (B ., 1939, 
985), can be similarly explained on the cavity concept 
of hysteresis. The hysteresis loop hi the first cycle 
extends to  a R.H. of 0-78, corresponding with a max. 
cavity radius of 40*5 a . The loop extends to  zero 
pressure, indicating th a t the necks of the cavities have 
mol. dimensions. The behaviour of dhal grain 
(Gajanus indxcus) is similar. A series of sorptions 
and desorptions of CHC13 vapour on the activated 
grain shows the existence of a permanent hysteresis 
loop reproducible a t the ninth cycle, whereas the loop 
of H 20  disappears in  the th ird  cycle. W. R. A.

Perm anence of the hysteresis loop in  sorption.
K. S. R ao (Current Sci., 1940, 9, 68—70).—In  a 
series of sorptions and desorptions of H 20  vapour 
on suitably treated  A1,03 gel (cf. A., 1937, I, 129) at 
30° two months elapsed between the beginning of the 
first sorption and the ending of the tenth desorption, 
and the hysteresis loop obtained was permanent and 
reproducible. This is explained on the basis of the 
cavity concept (see above). A120 3 retains 2-6% of 
H 20  irreversibly a t the end of the first desorption, 
and this remains almost unaltered, owing to the H ,0  
being trapped in the gel interstices, or held on the 
surface as OH attached to  A120 3 (cf. silicic acid, 
A., 1936, 272). The peak of the loops extends to the 
saturation point, showing th a t some of the cavities in 
the A120 3 gel are microscopic. W. R . A.

Hate of sorption in  relation to h ysteresis.
K. S. R ao (Current Sci., 1940, 9, 70—72).—The idea 
of a cavity (cf. preceding abstract) having narrow necks 
has been supported by measuring the rates of sorption 
of H 20  vapour on S i02 (I), T i0 2 (II), A120 3 (HI), 
and Fe20 3 (IV) gels. These gels were activated, and 
degassed in a vac. for 5 hr., and a series of sorptions 
and desorptions conducted a t 30°, hysteresis being 
exhibited by all. After a definite no. of cycles, 2

for (I), 29 for (II), 9 for (III), and 9 for (IV), the rates 
of sorption of H 20  on the gels were measured, by 
measuring the amount of H 20  held reversibly by the 
gels. Except for (I), the sorption isotherms show a 
dear inflexion marking a transition from a unimol. 
adsorption to  capillary condensation, and the ra te of 
sorption is shown to be mainly the rate of filling of the 
capillaries. The time intervals for complete sorption 
vary widely, bu t the amounts of sorbed H aO a t 
equilibrium, per g. of gel, are almost identical. The 
ra te differences are ascribed to  the difference in size 
and no. of the cavities, and the ra te of sorption is the 
ra te of creeping of condensed liquid in the neck into 
the interior of the cavity, dependent on the difference 
in v.p. outside and inside the cavity. This explains 
the quick filling up of gels having small cavities, such 
as (I). W. R. A.

Characteristics of adsorptive and catalytic  
properties of iron catalysts.—See B., 1940, 356.

A dsorption of hydrochloric and sulphuric  
acids by com m ercial active charcoals. A. A. 
KLot (J. Appl. Chem. Russ., 1939,12, 1653—1663).— 
HC1 and H 2S 04 are removed from .aq. solutions by 
active C, which is regenerated by treatm ent with aq. 
NaOH, N a2C03, or N aH C03. R .T .

A dsorption of proteins by m ontm orillon itic  
clays.—See B., 1940, 385.

Ion adsorption b y  pectin. G- H. J o s e p h  (J. 
Physical Chem., 1940, 44, 409—411).—The conclu­
sions of Spencer (A., 1930, 418) are incorrect owing to 
mathematical inaccuracies, and the original view of 
Tarr (Univ. Delaware Expt. Sta. Bull. 134, 1923) th a t 
pectin possesses a buffer action in acid solutions owing 
to the adsorption of H ‘ ions is substantiated.

J . W. S.
Surface tension  of ethyl alcohol-w ater m ix ­

tures. W. S. B o n n e l l , L. B y m a n , and D. B. 
K e y e s  (Ind. Eng. Chem., 1940, 32, 532—534).— 
Vais, of y  for E t0 H -H 20  mixtures (EtOH 2-33— 
92-72%) between room temp, and the b.p. are given, 
y decreases linearly with rising temp., and a t const, 
temp, decreases a t first rapidly and then more slowly 
with increasing [EtOH]. E . J .  G.

Type III surface tension  curves w ith  m in im u m  
in  d ilute solution in  pure hydrocarbons. M. E. L.
M cB atn and L. H. P e r r y  (J. Amer. Chem. Soc., 1940, 
62, 989—991).—Type I I I  y  curves are given by non- 
eleetrolytic detergents, and show a lowering of y in 
solutions, which remains const, on further concn. (A., 
1940, I, 209). Using h}7drocarbons as solvents, type 
III curves with min. occur in  non-ionising media. 
Dodecanesulphonic acid (I) in Nujol (II), mineral oil
(III), and hydrogenated tetraisobutylcne (IV) shows 
this min., bu t in iso-C8H 18 (type I  curve), xylene, 
CcH 6, and C7H 16, y  is scarcely lowered. Non3rl- 
glucoside does not lower the y of (II) or (IV) although 
it is polar, and a non-electrolytie detergent in (II) 
showed no appreciable lowering. P r“C 02H  in 20% 
solution gives a lowering of only 2 dynes, which is 
given by  lauric acid in 3% solution. Ca and Zn 
stearates have no effect. The production of a type 
I I I  curve in these hydrocarbons requires such high 
polarity th a t the solute forms a  colloidal electrolyte or
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strong electrolyte in H 20 . The only explanation 
suggested for the min. in type I I I  curves is th a t 
advanced by McBain (A., 1937,1, 130). W. R. A.

Surface equilibrium  of com plex solutions.
P. L. Du N ouy  (Compt. rend., 1940,210,334—335).— 
The du Nouy effect has been observed in non-colloidal 
media (glycerol, sugars, electrolytes; cf. also A., 1940, 
I I I , 283). Addition of a trace of N a oleate to  10% 
aq. glucose reduces the surface tension (y) from 72 to 
47 dynes per cm .; the y -t  curve then rises logarithmic­
ally for 28 min., and becomes linear. A t 3 hr. the 
curve bends over, and the initial y val. is reached or 
slightly exceeded a t 5 hr. W ith 10% aq. glycerol y 
rises logarithmically for 2 hr. after addition of Na 
oleate. The mechanism of the effect is probably 
identical with th a t of neutralisation by colloids.

A. J. E. W,
Interfacial tension  between a benzene solution  

of palm itic acid and an aqueous solution  of 
am m onia. T ensiom etric study of neutralisation  
of am m onia by hydrochloric acid. L. Gay  and
L. R aym ond  (J. Chim. phys., 1940, 37, 19—29; cf. 
A., 1937, I, 130, 612).—The curves obtained by 
plotting inteirfacial tension (y) against log [NH3] (for 
const, palmitic acid concn. >  1 %) consist of 4 straight 
lines, alternately horizontal and downward-sloping, 
the la tter indicating const, excess concn. of NH 3 in the 
interface. Possible interpretations are discussed. 
Tensiometric titration  of aq. HC1 with aq. N H 3 is 
inexact when the solutions are dil., since no sharp 
change in y occurs a t the point of chemical equival­
ence. E. L. U.

Interfacial tension  betw een a benzene solution  
of palm itic  acid and an aqueous solution of 
m ono-, d i-, or tri-sod ium  orthophosphate. L.
G a y , P. Me  j e a n , and A. B r u n e l  (J. Chim. phys., 
1940, 37, 30—39).—The y-concn. curves consist of a 
nearly horizontal portion followed by a steeply
descending one, the latter becoming linear when plotted 
logarithmically. The curves for N a2H P 0 4 have a 
th ird  less steeply inclined part in addition to the two 
mentioned, whilst those for N aH 2PO,, have two
additional portions. Tensiometric titration  of H 3P 0 4 
with NaOH, as in the case of N II3 and HC1 (cf. 
preceding abstract), is impracticable when the solutions 
are dil. E. L. U.

Surface tension  betw een polarised  m ercury  
and an aqueous solution  of sulphuric acid.
F. B on  (Compt. rend., 1940, 210, 567—569).—The 
interfacial tension (y) between aq. H 2S 04 (concn. c) 
and Hg a t different potentials (E, measured with 
reference to  a large mass of Hg in the same solution) 
has been determined by the drop-wt. method. The 
y-log c curves are initially horizontal, bu t as log c 
increases a linear fall in y, which is pronounced if 
E  is or <^0-8 v., is followed by a further less rapid 
fall, also linear with log c. The two breaks on each 
curve lie on parallel straight lines which are slightly 
inclined to the y  axis. A. J . E. W.

Preparative studies w ith  unim olecular film s.
I. Continuous preparation of unim olecular  
layers. F. K ogl and E. H a v in g a  (Rec. trav. 
chim., 1940, 59, 249—258).—An apparatus for the

investigation of reactions in unimol. films is described. 
I t  incorporates a horizontally rotating cylinder half 
immersed in the liquid on which the films are spread, 
and by suitable rotation of the cylinder the films can 
be continuously removed and replaced by new films.

C. R. H.
Effect of surface-active substances on rate of 

evaporation of w ater from  solutions. II. N. I.
Glazov (J. Phys. Chem. Russ., 1939, 13, 840—845; 
cf. A., 1938, I, 571).—Adsorbed films of ?i-C8H 17-OII, 
?i-C7H 15’OH, and ?i-CgH 13'OH on the surface of H ,0  
retard  evaporation. The relative retardation in ­
creases with decrease in the ra te of evaporation from 
the uncontam inated surface. W ith increase in the 
amount of alcohol the ra te  of evaporation, v, falls, 
passes through a min. when the surface film is still 
unsaturated, and, in abscnce of special precautions, 
rises again. If, however, the system is freed from sus­
pended droplets by cooling and filtering, v remains 
const, after reaching the min. val. (cf. A., 1939, I, 
467). I t  is inferred th a t the retardation of the evapor­
ation of II20  by adsorbed films is connected with their 
stabilising action and mechanical properties.

R. C.
R esidual active layer [of a lum in ium  oxide].

A. Miy a ta  (Sci. Papers Inst. Phys. Chem. Res. 
Tokyo, 1940, 37, 30—57).—Tire dielectric properties 
of an anodic film of A120 3 produced in H 2C20 4 solutions 
have been investigated. The wetted film acts as if it  
had a large capacity; the effect is greater in the 
ordinary film than  in one which has been heated in 
steam, the difference bsing due to  alteration  in 
porosity. The dielectric const, of the dry film is 
~ 8. That of an  anodic A120 3 film produced by a.c. 
is decreased by heating. The effect of a large no. of 
compounds on the destruction of the film has been 
investigated. A. J . M.

Structure and physico-chem ical properties of 
surface layers of substances of h igh  m ol. w t.
III. M olecular structure and surface properties 
of hair and w ool keratin . Y. A. P t s c h e l in  
(J. Appl. Chem. Russ., 1939, 12, 1495— 1500).—The 
surface layer of defatted hair (human, horse) is shown 
by measurement of the angles of contact with H 20  and 
CgH g to be hydrophobic; mechanical removal of this 
layer exposes a hydrophilic surface. The polar 
groups of the keratin mol. are therefore oriented 
towards the interior of the hair. R. T.

M echanism  of boundary lubrication su ggested  
by the static  friction of esters. A. F ogg (Proc. 
Physical Soc., 1940, 52, 239—245).—The relation 
between the coeff. of friction and the mol. wt. of a 
series of Me and E t esters lubricating steel surfaces was 
investigated. The coeff. showed a max. val. a t a 
mol. wt. of ~120. Results are explained on the 
assumption th a t the mols. in the boundary layer are 
attached to  the surface by means of the double-bond 
O atom  in the ester, th a t each mol. has two divergent 
arms projecting from the surface, and th a t the 
orientation of these parts of the mol. relative to  the 
surface varies with mol. wt. and depends on the 
relative wts. of the arms. N. M. B.

M echanical effects of intercrystalline bound­
aries. B. Ch a lm ers  (Proc. Physical Soc., 1940, 52,
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127— 131).—The effect of a single-crystal boundary on 
the crit. shear strength of a metal is discussed.

N. M. B.
W ater-in-oil em ulsifying agents.—See B., 1940, 

402.
Properties of superconducting colloids and 

em ulsions. D . S h o e n b e r g  (Proc. Roy. Soc., 
1940, A, 175, 49—70; cf. A., 1939, I, 257).—The 
variation of magnetic susceptibility with particle 
size was investigated, the m aterial used being colloids 
and emulsions of Hg. The results are in agreement 
with those obtained by other workers using thin 
films of Hg, but suggest th a t the London law of 
penetration is not quantitatively valid. The crit. 
field a t which magnetisation disappears is greater for 
colloids and emulsions than  for Hg in bulk. Observed 
differences between the shape of the magnetisation 
curves and hysteresis features are discussed.

G. D . P.
London-van der W aals forces betw een tw o  

disc-like particles. G. P. D u b e  and H . K . D as 
G u pt a  (Indian J . Physics, 1939, 13, 411—417).— 
A detailed account of work already noted (A., 1939, 
I, 520). W. R. A.

B row nian m ovem ent and the E instein  form ula.
J .  D u c laux  (J. Pliys. Radium, 1940, [viii], 1, 81— 
S4).—Theoretical. The application of the Einstein 
formula to the Brownian movement of a particle in a 
viscous liquid is reviewed and its inadequacy indicated.

W. R. A.
Optical and m agnetic properties of a m agnetite  

suspension. C. W. H ea ps  (Physical Rev., 1940, 
[ii], 57, 528—531).—A suspension of magnetite 
powder in oil acts in a limited way as a light shutter. 
Transmission is greater when a magnetic field is 
parallel than  when it is transverse to the light 
direction. Magnetic examination shows th a t the 
particles form elongated groups, each particle being 
probably a single magnetic domain magnetised to 
saturation and hence attracting neighbouring particles. 
An equation (not well verified by experiment) for the 
amount of transm itted light in terms of magnetic 
field strength is deduced. The experimental mag­
netisation curve of a dense suspension fits the Langevin 
curve fairly well. The group of particles forming the 
magnetic element has an intensity of magnetisation 

the saturation val., although the individual 
particles are probablv single saturated domains.

N. M. B.
Sedim ent volum es and rate of sedim entation  

of m ultid isperse kaolin , quartz, and so il pow ­
ders in electrolyte solutions. I. G. G. K an- 
d ila r o v  (Kolloid-Z., 1940, 90, 320—340).—The vol. 
(F) of sediment from a kaolin suspension increases 
slightly with increasing concn. of NaCl to  a max., and 
then decreases steeply to a min. a t ~0-2sr. The curve 
for Na2S 0 4 is similar, but displaced towards lower 
concns. W ith CaCl2 V  shows little change with 
concn., whilst with A1C13 it  rises to a high max. a t 
~ 5  mmol, per 1. and thereafter falls rapidly. Quartz 
powder suspensions give V vals. which are much less 
affected by salts than  are those for kaolin, and 
mixtures of quartz and kaolin behave in  an additive 
manner. Two washed soil samples behaved similarly

to quartz. The rate of sedimentation of quartz 
powder in aq. AcOII runs parallel with the m utual 
adhesion of the particles. F . L. U.

S ilicic acid as a protective colloid for m an ­
ganese dioxide so ls . F. H azel  (J. Physical 
Chem., 1940, 44, 422—427).—Addition of S i02 
sol' increases the stability of M n02 sols towards 
flocculation by KC1, BaCl2, and Th(N 03)4. The 
mobilities of M n02 sols, S i02 sols, and of M n02 sols 
protected by S i02 have been measured in the presence 
of various concns. of KC1, BaCl2, or Th(N 03)4 and at 
various p n vals. The fact th a t the migration velocity 
of the particles is frequently uniform suggests th a t the 
S i02 and MnOa are m utually adsorbed. S i02 sols are 
flocculated by very low [Th” ‘‘], but are recharged in
10-5_l0-% -Th(NO3)4. J . W. S.

Variation in  com position of interm icellar  
liquid during ultrafiltration of a colloidal 
solution. A. B outario  (Ann. Soc. Sci. Bruxelles, 
1940, 60, 31-—36).—Ultrafiltration of a colloid of the 
type N a+R~ in presence of, e.g., NaCl does not result 
in a significant difference between the compositions of 
ultrafiltrate and intermicellar liquid if the Donna n 
membrane equilibrium is established on both sides of 
the filter. L. J . J .

Sodium  palm itate curd as studied in  the  
centrifuge. J . W. M cB a in  and T. F . F ord  (J. 
Amer. Chem. Soc., 1940, 62, 866—869).—Soap curd, a 
felt of hydrated cryst. fibres enclosing slightly 
alkaline H 20 , has been examined in the centrifuge. 
I ts  structure is firm enough for Na palm itate curd of 
concn. > 0-2m. not to  sediment or crush in a centri­
fugal field of 250,000fj. From the rate of collapse 
of the structure, the pore diameter was calc, as 
400 a ., which is due to  the bundling of parallel fibres, 
in themselves <100 a . in diameter. Glycerol softens 
the curd, and NaCl gives it  a form which is too rigid 
to  collapse bu t yields H 20  readily on cu tting ; the cut 
curd then collapses. The effect is one of structure or 
of reduced hydration rather than  of a retardation of 
“ capillary ” flow. W. R. A.

Colloid chem istry of system  so a p s-creso l-  
w ater. V. V iscosity of stearate solutions in  
presence of electrolytes and cresol. E. An -
g elesc u  and S. Szasz (Kolloid-Z., 1940, 90, 302— 
315; cf. A., 1940, I, 71).—D ata are recorded for r, of
0-2n-K and -Na stearate solutions in presence of 
varying concns. of KC1 and of NaCl respectively and of 
cresols. The t] changes due to cresol become more 
marked in presence of the salt, but the form of the 
curves remains unchanged. The effectiveness of the 
cresols increases in the order o -<  m -<  p-. The d a ta  
are interpreted in terms of the theory previously p u t 
forward. F . L. U.

V iscosity of dilute solutions of long-chain  
m olecules. III. S taudinger v iscosity  law .
M. L. H u g g in s  (J. Appl. Physics, 1939, 10, 700— 
704).—Sources of error in the derivation (cf. A., 1939, 
I, 318) of Staudinger’s viscosity law for dil. solutions 
of long-chain mols. are discussed. O. D. S.

Polybutylenes.—See B., 1940, 342.
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Stability  relations in  organosols of m acro- 
m olecular com pounds. H. E r b r in g  (Kolloid-Z., 
1940, 90, 257— 268).—Work previously reported (A., 
1939, I, 75) has been extended to  organosols of poly­
vinyl chloride (I), polyisobutylene (II), Me poly- 
methacrylate (HI), and benzylcellulose (IV) in various 
solvents. The pptg. power of aliphatic ?i-alcohols 
decreases with increasing mol. wt. (Cx—C9) for (I) and
(II), whilst the reverse order holds for (III). (IV) 
exhibits max. stability towards C8H 13*OH. There is 
a  linear relation between 1 /c and 1 /e (c =  pptg. concn. 
of alcohol). F. L. U.

G élatinisation of cellu lose n itrates. (Ml l e .) 
T. P etit pa s  (J. Chim., phys., 1940, 37, 6—18).— 
Previous work (e.g., Mathieu, A., 1934, 956 ; B., 1939, 
443) on the absorption of ketones by cellulose nitrates 
is summarised, and attention is drawn to the stabilis­
ation of the internal structure which occurs when the 
mol. fraction of the gelatinising liquid is 0-5 (counting 
glucose unit as 1 mol.), independently of the N content. 
W ith MeN03 as the gelatinising liquid the di- and tr i­
nitrates show differences in behaviour when the mol. 
fraction is >0-5. E. L. U.

Cellulose esters of d ibasic organic acids.—
See B., 1940, 350.

V iscosities of arabogalactan so lution s.—See
A., 1940, II , 207.

P hysical chem istry of secalin . Electrophore­
sis  and diffusion constant stud ies of the prol­
am ine of rye. A. C. A n d r e w s  (J. Amor. Chem. 
Soc., 1940, 62, 942—948).—The diffusion const, of 
secalin in 70% aq. EtO H, a t 25°, calc, to  H 20  basis, 
is 4-78 X 10~7 sq. cm. per sec., giving a mol. wt. of 
~40,000. The isoelectric point is a t p u 6-67. The 
dielectric dispersion curve has been determined over 
a frequency range of 24-2 kc. to  24-2 Me. ; solutions 
containing 0-695 and 0-526 g. of secalin per 100 c.c. 
had [a] —66-2° and —69-3°, respectively. The ex­
traction and purification of secalin are described.

W. R. A.
Coacervation. A. D obry  (Bull. Soc. Chim. 

biol., 1940, 22, 75—86).—A review of work published 
previously (cf. A., 1938,1, 246 ; 1939,1, 198, 418).

A. L.
M utual coagulation of colloidal solutions. 

Interaction of copper ferrocyanide w ith  ferric 
hydroxide. P . M. B a r v e , V . C. V o r a , and B . N. 
D esax (J . Indian Chem. Soc., 1939, 1 6 , 645—651).— 
The zone of m utual coagulation of Ee(OH)3, of 
Th(OH)4, and of Ce(OH)4 with Cu2Fe(CN)6 depends 
on the charge on the particles as in the case of Prussian- 
blue (A., 1940, I , 162). Reaction of the peptising 
electrolytes and impurities has no im portant influence.

E. R. G.
^-potential at the so lid -w ater interface in  

relation to  the inner m icellar or crystalline  
structure of the form er. II. Change of Ç- 
potential of hydrous cellulose on change of the  
degree of m icellar parallelism . K . K a n a m a ru  
and T. T akada  (Z. physikal. Chem., 1940,1 8 6 , 1— 9 ; 
cf. A., 1940,1, 113).—The initial and equilibrium vais, 
of l, for viscose fibres in H 20  are respectively greater 
and smaller, the lower are the degree of parallelism of

the crystallites, in accordance with the theory of 
Kanam aru (A., 1937, I, 80). E. J .  G.

Surface conductivity. I. Surface conduct­
ivity of cellu lose and its  derivatives in  relation  
to their lyophily. K . K a n a m a r u  and T. T a k a d a  
(Z. physikal. Chem., 1940,186, 10—18).—The surface 
conductivity (-/) of cellulose n itrate  (I) in H aO, MeOH, 
and E tO H  a t 20° increases with decreasing N content,
i.e., increasing lyophilic character of the solid phase. 
X for cellulose and. cellulose hydrate increases with 
time to  a limiting val., with both stationary and 
streaming fluid, x for glass in H 20  and for (I) in 
EtO H  decreases as the degree of drying of the solid 
before use increases. Results are discussed in terms 
of solvation and are compared with ^-potentials.

R. S. B.
Electrokinetic potential of cellulose and its  

derivatives. K. K a n a m a r u  and T . T a k a d a  (Kol­
loid-Z., 1940, 90, 315—319).—-Vais, of the ^-potential 
of various kinds of cellulose and of cellulose acetates 
and nitrates, determined by an improved method, arc 
recorded. These vals. supersede those published 
previously (cf. A., 1931, 1232). E. L. U.

Com parison of the cataphoretic and electro- 
osm otic m ethods of m easuring electrokinetic  
potential. D . N. G h o s ii and P . C. R oy  (J . Indian 
Chem. Soc., 1939, 16, 634— 638).—The velocities of 
cataphoresis and electro-osmotic flow, measured for 
spherical particles (kaolin and S i02, uncoated and 
coated with protein, and As2S3) having the same 
electrokinetic potential, give identical vals. for the 
coeff. in the expression for the respective velocities. 
The coeff. for the cataphoresis of spherical particles 
is therefore 1 /4r, in agreement with Smoluchowski and 
contrary to  Hlickel. F. R . G.

Electrophoretic technique. I. Electrophore­
sis  of hsem ocyanins. A. T is e l iu s  and F. L. 
H o r sfa ll , jun. (Arkiv Kemi, Min., Geol., 1939, 13, 
A, No- 18, 20 pp.).—Using the hsemocyanins of Helix 
'pomatia, and H. nemoralis, electrophoretic diagrams 
obtained by the multiple scale method have been 
employed to  study the accuracy with which mobility 
determinations can be repeated, changes of mobility 
as a result of dissociation and reassociation, the 
accuracy with which the concn. of various com­
ponents can be estimated, the asymmetry of the 
migrating boundaries, and reversible spreading of the 
boundaries. The two hsemocyanins probably exist in 
a no. of forms having the same mol. wt. but slightly 
different electrophoretic properties. T . H . G.

Action of ion ising  radiations on electrophoretic  
m obility  of colloid particles. J .  A. Cr o w t h e r ,
H. L ie b m a n n , and R. J o n es  (Phil. Mag., 1940, [vii], 
29, 391—399; cf. A., 1939, I, 470).—The effect of 
y-rays and of Mo K  and Se K  X-rays on the electro­
phoretic mobility, u, of colloidal particles of Au of 
definite size has been investigated. Dn, the radiation 
dose required to  bring the solution to  the n th  turning 
point, max. or min., in the curve of u  against dose, 
=  kn, where lc is a const, of mean val. 1-82, indepen­
dent of particle size. This rule is obeyed by graphite 
sols illuminated with Mo K -radiation (k =  1-77). The 
ratio of the energies absorbed in producing a given
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change in u, measured for Au sols illuminated with 
Mo K- and Se /v-radiation, is 1-58, or approx. the 
ratio of the XX of the radiations. 0 . D. S.

Interpretation of sim ple electrophoretic pat­
terns. L . G. L o n g sw o r th  and D. A. M acI n n e s  
(J. Amer. Chem. Soc., 1940, 62, 705—711).—Electro­
phoretic experiments, using the moving boundary 
method, have been made on ovalbumin a t 0 °. Changes 
in concn. during electrophoresis are computed from 
“ electrophoretic patterns ” obtained by recording 
refractive index gradients (A., 1937,1, 305), using the 
scanning method (A., 1939,1, 222). The nature of the 
S and e boundaries and the distribution of protein 
concn. in the rising and descending boundaries have 
been examined. Only the falling boundary gives the 
correct mobility vals. The mobilities are almost 
unchanged by varying protein concn., and gradients 
of buffer concn. exist in all boundaries. W. R. A.

P hysical-chem ical analysis. N. S. Iv u r n a k o v  
and M. A. K lotschko  (Compt. rend. Acad. Sci. 
U.R.S.S., 1939, 25, 383—386).—The problem of the 
dependence of properties of chemical systems on their 
equilibrium conditions has been investigated. The 
general principles applying to curves expressing this 
dependence are considered. I t  is possible to  recognise 
certain common features in  the curves. A. J .  Si.

R am an study of alcohol association. L.
B r u l l ,  J . E r r e r a , and H. Sack  (Rec. trav. chim., 
1940, 59, 284—2S8).—The Ram an effect in C6H 14 
solutions of E tO H  has been investigated. As the 
concn. of EtO H  is increased a band a t 3370 cm .-1 
(multimol.) becomes more pronounced, whilst the 
intensity of a band a t 3640 cm .-1 (unimol.) remains 
const, a t all EtO H  concns. Both bands are absent in 
pure CcH 14. The data, together with similar data 
obtained in the near infra-red, indicate th a t association 
of E tO H  increases with increase in concn. The ratio 
of associated to  non-associated mols. in 5% E tO H  is 
probably <7. C. R. H.

Spectrographic researches on m olecular com ­
pounds betw een organic m olecules in  solution.
I. (3-Carotene and deoxycholic acid in  a m ixed  
solvent containing ethyl alcohol and carbon  
tetrachloride in the ratio 2 : 1 .  G. M ilazzo  and
G. G ia c o m e llo  (Gazetta, 1940, 70, 73—86).— 
Measurements of the absorption spectra in the region 
2500—5500 a .  of mixtures of (3-carotene (I) and 
dcoxycholic acid (II) in a 2 : 1 mixture of EtO H  and 
CC14 show th a t a 1 : 1 compound between (I) and (II) 
is formed. The dissociation const, is ~ 1  x 10-3.

O. J .  W.
Ionisation constants of w eak  acids at 25° 

from  conductance m easurem ents. M ethod of 
extrapolating data. B. Sa x t o n  and L . S. D a r k e n  
(J. Amer. Chem. Soc., 1940, 62, 846—852).— 
Thermodynamic ionisation consts. measured a t 25° 
by the conductance method are CN-CH2-C02H
3-360 X 10-3, HCOoH 1-S25 x 10-4, and P raCO^H
1-51S X 10-5. " W. R. A.

D issociation  of acetic, g lycollic , and m alonic  
acids in g lycerol-w ater m ixtu res. B. A d e l l  
(Z. physikal. Chem., 1940,186, 27—53; cf. A., 1940, 
1, 116).—The concn. dissociation consts. {K0 or K 'g

and K " g) for AcOH, OH-CH2-COaH (I), and 
CH2(C02H )2 (II), in a series of glycerol (III)-H 20  
m ixtures a t ionic strengths (¡i) >3-01, and by ex tra­
polation the corresponding vals. (K0 etc.) for |jl =  0, 
have been determined. By comparison with the 
thermodynamic dissociation consts. (K a etc.) the 
activity functions <j)g =  K ajK g are evaluated, and log 

(where <j> is the activity function for H 20  solution 
a t the same (j.) is used as a measure of the medium 
effect due to (III). At const. log $,/<£ is cc [(III)], 
except for AcOH, for which log <j>gl4> =  [(III)] +
fc2[(III)]2. At const. [(Ill)], log </•>,,/</> for AcOH has a 
min. a t u -~0-15, and log and log <̂"gl<j>” f°r (H) 
have min. a t a ~0-35 and ij. ~ 2  0 respectively. p K  is a 
linear function of 1 ¡D, where D  is the dielectric const. 
The results are discussed in terms of current theories.

E. J .  G.
Ionisation constants and hydrolytic degrad­

ations of cyam eluric and hydrom elonic acids.— 
See A., 1940, II , 110.

Tem perature-dependence of the d issociation  
constant of deuteroacetic acid. E. B r e s c ia ,
V. K. L aMe r , and E. C. N achod (J. Amer. Chem. Soc., 
1940, 62, 614-—617).—From the equiv. conductivities 
of NaCl, NaOAc, HC1, and AcOH, measured a t 
14-36°, 25°, 35°, and 44-86° in a solvent of D-fraction
0-925, the dissociation const. K B of AcOD has been 
calc, a t the corresponding temp. K D follows a Harned 
-Em bree type of equation (A., 1934, 732), viz., 
- l o g  K d, g — 4-5 X 10-5(0 -  31-06) - f  5-2550, and 
passes through a max. a t 31-06° (22° for AcOH). 
The ratio K h I Kd  decreases with increasing temp. 
The differences in the heat contents, free energies, and 
entropies of ionisation of AcOD and AcOH have been 
calc. ACP for the exchange process AcOH (H20) 
+  D* (D20) +  OAc' (D20) =  AcOD (D20 ) +  H ' 
(H20) +  OAc' (H20) is practically zero; AS  is 
approx. const, a t —1-3 g.-cal. per degree per mol.

W . R. A.
Effect of variation in  ionic strength  and 

tem perature on the apparent d issociation  con­
stants of th irty  substituted  barbituric acids.
M. E. K r a h l  (J. Physical Chem., 1940, 44, 449— 
463).—The effect of NaCl concn. on the dissociation 
consts. (K ') of 30 substituted barbituric acids has 
been determined a t 25° by pa measurements using a 
glass electrode. For [NaCl] <  2m . K ' varies approx. 
in accord with the modified Debye-Hiickel equation 
—log y,i - =  where a is an empirical
const, dependent on the nature of the anion. The 
thermodynamic dissociation consts. (K ) a t 25° have 
been calc, by this equation. The effects of temp, 
on K ' and K  for 5-ethy 1-5-isoamylbarbituric acid have 
been determined a t 15— 10° and the vals. of AG° calc. 
For this temp, range AS° is —3-1 g.-cal. per degree. 
An equation is derived whereby the vals. of K ' for 
the 30 compounds can be calc, for any ionic strength 
and a t any temp, within the physiological range.

J .  W. S.
Vapour-liquid equilibrium . V. Carbon

tetrachloride-benzene m ix tu res . G. Sc a tc h a r d , 
S. E. W o od , and J . M . M ochel  (J. Amer. Chem. Soc., 
1940, 62, 712—716).—The system CC14-C 6H 6 has been 
investigated over the entire range a t 40° and 70° and
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for equimol. mixtures a t 30°, 50°, and 00°. p a t 25° 
has also been measured. The equations derived for 
the thermodynamic functions are slightly asymmetric.

W. R. A.
Vapour pressure of am m onia over fused zinc 

chloride am m oniate. A. Z. K r asnov  (J. Appl. 
Chem. Russ., 1939, 12, 1595—1597).—The v.p. of 
NHg over fused ZnC!l2,NH3 a t 400—483° is given by 
log P  =  log a; -f  (ap -f- aj* +  a2x2) log e, where x  is 
the concn. of NH3 in the liquid phase, and a0, av  and 
a2 are complicated functions of temp. R. T.

Convergence of tie  lines in  ternary liquid  
system s. I. B a chm an  (J. Physical Chem., 1940, 
44, 446—449; cf. A., 1939,1, 313).—I t  is shown that, 
when less conc. solutions are concerned, the lines 
connecting the compositions of conjugated solutions 
on ternary liquid diagrams have no common focal 
point. J . W. S.

A zeotropic system  ethyl alcohol-w ater-ben- 
zene. W . D. B o n n e r  and M. B . W illia m s  (J. 
Physical Chem., 1940, 44, 404— 408).—The composi­
tions of the two liquid layers formed in the product 
from the distillation of E t0 H -H 20 -C GH 6 mixtures a t 
160—960 mm. have been investigated by refractive 
index measurements. The proportion of H 20  in the 
heavier phase increases rapidly with increasing 
pressure <600 mm., but the effect is small a t > 1  atm., 
and therefore the advantage of increased pressure in 
this process of dehydrating EtOH becomes slight.

J . W. S.
S ystem  m ercuric iodide-rubid ium  iod ide- 

w ater. (Ml l e .) M. P e r n o t  (Compt. rend., 1940, 
210, 603—605; cf. A., 1938, I, 252 ; - Grossmann, A., 
1904, ii, 406).—The system has been studied by the 
Schreinemakers method a t 34°. The stable solid 
phases are H g l2, R b l, and the double salts 
R bI,H gI2,H20  and 5RbI,3HgI2. A. J . E. W.

Ternary system s. XXIV. Solid  solutions of 
alum s at 25°. A. E. H il l , N. O. Sm it h , and J. E. 
R ic c i (J. Amer. Chem. Soc., 1940, 62, 858—866).— 
The isotherm a t 25° for the system T12S 04-A12(S04)3-  
H „0 consists of the three solubility curves of TLSO,, 
T1A1(S04)2,12H20 , and A12(S04)3,?iH20 . The solu­
bility of T12S 0 4 =  5-213% and th a t of 
A12(S04)3,?iH20  =  27-86%. A complete series of 
solid solutions is found in the ternary systems, 
TLU(S04)2-N H 4A1(S04)2-H 20,T1A1(S04)2-KA1(S04)2-  
H aO, NH 4Cr(S04)2-K C r(S04)2-H 20 . At 25° the 
solubility of T1A1(S04)2 is 6-989%, of NH 4A1(S04)2 
6-15%, and of KA1(S04)2 6-58%. Eor the system 
NH 4Ee(S04)2-K A l(S04)2- f f 20  investigations have been 
made in the region where the compositions are repre­
sentable in terms of NH 4Fe(S04)2, KA1(S04)2, and 
H 20 . I t  behaves as a system of >  four components 
when the concn. of KA1(S04)2 is large relatively to  the 
concn. of NH 4Fe(S04)2, b u t all the quaternary solids 
are solid solutions of alums. W. R . A.

S ystem s M n 0 -T i0 2 and M nO -FeO -T iO ,. J.
G r ie v e  and J . W h it e  (J. Roy. Tech. Coll., 1940, 4, 
660—670; cf. A., 1939,1, 322).—Thermal equilibrium 
diagrams have been determined. The binary system 
has M n0,T i02 (incongruent m.p.) and 2M n0,Ti02. In  
the ternary system a complete series of mixed crystals

is given by M n0,T i02 and F e0 ,T i0 2 and by 2M n0,Ti02 
and 2F e0,T i02, and a limited series by MnO and FeO” 
Diagrams and photomicrographs are given.

F. L. U.
E quilibrium  in  the system  calcium  ox ide- 

phosphorus pentoxide-w ater. K. L. E lm ore  and 
T. D. F a r r  (Ind. Eng. Chem., 1940, 32, 580—586).— 
Equilibrium data, and vals. of p for the saturated 
solution, of Ca phosphates in 2—98% aq. H 3P 0 4 a t 
25—100° are given. There is no evidence of solid 
solution. The solubility product of Ca2H P 0 4 is
3-3 X 10-7. F. J .  G.

D irection of crystallisation  in  quaternary
sy stem s. T. A. P opova  (J . Phys. Chem. Russ., 
1939, 13, 826—828; cf. A., 1937, I, 138).—The cal­
culation from temp, data for the liquidus surface is 
described. R . C.

Quaternary system  calcium  hypochlorite- 
calcium  chloride-calcium  hydroxide-w ater. J .
Ou r isso n  (Atti X  Congr. Internaz, Chim., 1938, IV,
40—50).—Equilibrium diagrams a t 10°, 30°, 40°, and, 
in greater detail, a t  20° are given and discussed with 
special reference to  the formation of 
3Ca(0Cl)2,2Ca(0H)2,2H20  (cf. B., 1937, 1044).

F. O. H.
O sm otic pressure, heat of d ilution, and en­

tropy of dilution. G. V. S chtjlz (Z. physikal. 
Chem., 1939,45, B, 110—115).—A reply to Boissonnas 
and Meyer (cf. A., 1938, I, 400). W . R. A.

O sm otic pressure and m o l. w t. of serum - 
album in and -globulin  of selachians and cyclo- 
stom es.—See A., 1940, II I , 530.

Specific heats of aqueous sod ium  and p otass­
iu m  chloride solutions at several tem peratures.
I. C. B. H ess  and B. E . Gr a m k e e . II. C. M. 
W h it e  (J . Physical Chem., 1940, 44, 483—494, 
494—512).—I. A modified twin calorimeter has been 
used to determine the sp. heats of 0-01—0-lM-NaCl 
and -KC1 a t 15°, 25°, 35°, and 45°.

II . The sp. heats of 0 01—0-2M-NaCl have been 
determined a t 35°, 38°, 41°, and 45°. A t cach temp, 
the apparent mol. heat capacity is a linear function 
of m0 j (m =  mol. concn.). Empirical equations are 
derived to express the apparent mol. heat capacities 
of both NaCl and KC1 solutions. The relative partial 
mol. heat contents a t several temp, are calc, by the 
Person-Kirchhoff equation. J .  W. S.

Conductom etric behaviour of potassium  chlor­
ide solutions. M. M. J a c o pe t t i (Gazzetta, 1940, 
70, 95—109).—Measurements of yj and A for 1-0—
4-0m-KC1 a t 18° to  70° have been made. The 
fraction of free ions in the solutions is calc, from 
Ghosh’s theory. 0 . J . W.

M axim a on current-voltage curves. B . B r u n s , 
A. F r u m k in , S. J ofa , L. Va n ju k o v a , and S. Z o lo- 
ta r ev sk a ja  (J . Phys. Chem. Russ., 1939, 13, 786— 
793; cf. A., 1935, 1079; 1939,1 ,148).—The max. are 
traced to mixing of the Hg by surface movements 
caused by differences of surface tension between 
various parts of the surface and by variations of surface 
tension with time. R. C.

Electrode potential of crystal surfaces of 
m eta ls. I .  Zinc. M. Sa t6 and K . Mar u y a m a
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(Sri. Rep. Tôhoku, 1940, 28, 386—397).—The 
electrode potentials of polycryst. rods and sublimed 
crystals of Zn in aq. HC1 have been measured and the 
variations with time followed. From the method of 
prep, of the electrodes it is deduced th a t the initial 
vais, for the rods correspond with the potential of the 
(1010) and for the sublimed crystals with th a t of the 
(0001) crystal surface. The final val. in each case is 
th a t for the most stable, (1121), surface. Normal 
potentials a t 25° are (ÆH =  0) (0001) 870, (10l0) 851, 
(1121) 809 mv. and agree with the vais, of Straumanis 
for single cryst. Zn in aq. H 2S04 (A., 1930, 705).

0 . D. S.
M utual polarity of silver and nickel in  aqueous 

potassium  iodide. E. T o po r esc u  (Compt. rend., 
1940, 210, 602—603).—The reversal of the normal 
relative polarity of Ag and Ni and the increased p.d. 
between Ag and P t in aq. K l (cf. A., 1938,1, 402) are 
due to replacement of K  by Ag, with deposition of K 
on the Ag plate. This replacement is confirmed 
analytically. A. J . E . W.

Periodic oscillations of the potential of tin  in  
contact w ith  H C l-C r03 solutions. II. G. 
E h re n sv a rd , M. K a rsc iiu lin , and I. E h re n sv a rd  
(Arkiv Kemi, Min., Geol., 1939, 13, A, No. 20, 11 
pp. ; cf. A., 1939, I, 83).—The frequencies of the 
oscillating potentials developed by Sn in HCl-Cr03 
solutions have been measured with the cathode-ray 
oscillograph. Three typical regions have been recog­
nised. The first and second of these are characterised 
by a slow oscillation of the e.m.f. between approx. 
—100 and —150 mv. on the H  scale a t fairly low and 
a t higher concns. of Cr03, respectively, and the third 
by a high frequency oscillation between 250 and 350 
mv. a t high (6:—7-6m .) concn. of Cr03. The fre­
quency in the third region varies with the concns. 
of both HC1 and Cr03 and reaches vais, as high as 250 
vibrations per sec. These frequencies are any 
recorded previously in similar systems. The properties 
of the system Sn-HCl-Cr03 resemble the phenomena 
resulting from nerve stimulation more closely than 
do those of the system Ee-H 2S 0 4-C r0 3 suggested 
by Lillie. T. H . G.

M ercurous brom ide electrode. W. D. L arson  
(J. Amer. Chem. Soc., 1940, 62, 764—765).—The 
e.m.f. of the cell Ag|AgBr, KBr, Hg2Br2|Hg has been 
measured a t 20°, 25°, and 30°. The standard 
potential of the Hg|Hg2B r£ electrode a t 25° is 0-1397 V. 
S 0 for Hg2Br2, evaluated from the temp, coeff., is 
48-7 g.-cal. per degree per mol. W. R. A.

Theory of galvanic cells subject to fields of 
force. I. G ravitational field. F. 0 . K o e n ig  
and S. W. Gr in n e l l  (J. Physical Chem., 1940, 44, 
463—482).—From the condition for quasi-reversible 
conduction (A., 1940, I, 165) general equations are 
derived to  express the e.m.f. of a cell subject to 
gradients of gravitational potential (¡7) and of the mol. 
fractions as a function of the chemical state a t each 
point and the configuration. When ¡7 =  0 these 
equations become the general equations of cells with 
liquid-liquid junctions. The p.d. in a cell subject 
to a gravitational field is calc, as a function of chemical 
state and configuration and is shown to be therm o­
dynamically indeterminate. J .  W. S.

Photo-voltaic cells w ith  silver-silver  brom ide  
electrodes. III. O ptical sen sitisin g  by dyes.
S. E. Sh e p p a r d , W. V a n selo w , and G. P. H a p p  
(J. Physical Chem., 1940, 44, 411—̂ 2 1 ; cf. A., 1939, 
1 ,315,480).—The effect of a cyanine dye on the photo­
potential changes occurring during the first sec. of 
illumination in cells with Ag|AgBr electrodes in 
various electrolytes has been recorded photographic­
ally (cf. A., 1929, 1242). The dye causes an optical 
sensitisation of the prim ary electronegative (photo- 
electronic) effect and light absorbed by the dye b u t 
not by the AgBr produces relatively largo photo­
currents. The dye also acts as a Br-acceptor, thereby 
decreasing the positive effect. These results are in 
accord with observations of the photo-decomp, of 
dyed AgBr. They confirm th a t the photo-electric 
effect can be analysed into an initial effect produced 
by photo-electrons released from the AgBr passing 
to  the metal, and a slow reaction of Br with Ag, 
producing an e.m.f. which opposes the primary effect. 
The mechanism of the sensitisation is discussed.

J . W. S.
O xidation-reduction potential of v itam in -ii,

B. R i e g e l ,  P. G. S m i t h , and C. E. S c h w e i t z e r  (J. 
Amer. Chem. Soc., 1940, 62, 992).—The oxidation- 
reduction potential of pure synthetic vitamin-/! 
determined in 3% solution, is 363 mv. a t 20°. In  
conjunction with C-H  and absorption spectrum 
analyses this val. indicates th a t the vitam in is a 
2 : 3-dialkyl-l : 4-naphthaquinonc. W. R . A.

Behaviour of cathode-polarised iron in  n itric  
acid. M. K a r s c h u l in  (Atti X  Congr. Internaz. 
Chim., 1938, IV, 371—380).—Measurements of c .d .- 
p.d. were made on Fe in 14-5, 11-6, and 9-2n-HN03. 
Strongly positive p.d. in absence of current corre­
sponded with the passive state of the Fe. The 
course of the c.d.-p.d. curve for cathode-polarised 
Fe was const, up to vals. of 0-3 ma. per sq. cm. and 
then showed periodic variations in p.d. and c.d., the 
amplitude and frequency of which were dependent on
c.d. and [H N 03]. C.d. of 250—750 ma. per sq. cm. 
corresponded with a negative p.d. Variations in 
p.d. with decreased cathode polarisation are described. 
The reduction of H N 0 3 to  H N 0 2 or, alternatively, 
formation of H 2 from H ’ is analogous to  the reaction 
a t a P t cathode (Ellingham, A., 1932, 705).

F. O. H.
Polarographic study of reduction of chrom ate  

ion at the dropping m ercury electrode. J . J .
L in g a n e  and I. M. K o lth o ff  (J. Amer. Chem. Soc., 
1940, 62, 852—858).—The reduction of Cr04" a t the 
dropping Hg electrode has been investigated polaro- 
graphically (A., 1939, I, 325) in buffered and un­
buffered solutions, and in strongly alkaline media. 
In  unbuffered solutions of K 2Cr04, with KC1 as 
supporting electrolyte, the current-voltage curve of 
K 2Cr04 consists of three waves. Addition of 0-2n - 
NaOH eliminates the first and third, bu t leaves the 
second, a t —1-0 v. Curves are also given for K 2Cr04 
in N-NaOH, and only one wave is obtained, with a 
const, half-wave potential independent of [K2Cr04]; 
the diffusion current is oc [Cr04"], and shows th a t in 
alkaline media C r04" is reduced to Crm . In  un­
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buffered KC1 solutions the current-voltage curve has 
four waves, the last three corresponding respectively 
with Cr04" -> Crm , Cr04" -> Cr11, and Cr04" ■> Cr. 
Study of the first wave, a t —0-3 v., shows it to be due 
to  the formation of a film (stable a t p u 10-5 to  13-5) of 
Cr(OH)3 or basic chromic chroinate a t the electrode 
surface, this film preventing further reduction. The 
behaviour in buffered solutions of various p n range has 
been investigated and the film of basic salt is stable 
only within the range p a 10-5—13-5. N-NaOH is 
the most suitable supporting electrolyte for the 
polarographic determination of chroinate.

W. R. A.
Lead electrode. II. Capacity of double layer  

and m easurem ent of true surface. B. K abano v  
and R. J u Dk e v it sc h  (J . P h y s . Chem. Russ., 1939, 
13, 813—817; cf. A., 1940, I, 28).—A method of 
finding the true surface area of Pb electrodes by 
measuring the capacity, C, of the double layer with a 
const, current is described. Surface-active org. 
substances depress C considerably. R. C.

B row nian m otion  in  a field  of force and the  
diffusion m odel of chem ical reactions. H. A.
K ram ers (Physica, 1940, 7, 284—304).—The ap­
plicability of the transition state method in calculat­
ing the ra te of chemical reactions is examined by 
considering the escape of a particle from a potential 
hole over a potential barrier through the effect of 
Brownian motion. L. J . J.

T em perature distribution in  reaction vessel, 
and stationary theory of therm al explosion.
D. A. E r a n k -K a m e n e t z k i (J. Phys. Chem. Russ., 
1939, 13, 738—755).-—By m athematical analysis of 
the mechanism of heat loss in a gas mixture it has 
been possible to devise a method of calculating the 
inflammation limit from the kinetics and heat effect 
of the reaction, the therm al conductivity of the gas 
mixture, and the dimensions of the vessel. The 
results agree generally with existing experimental 
data. R. C.

E lim ination  and m etathetical reactions and 
the electronic theory of rearrangem ents.—See
A., 1940, II , 201.

T herm al explosion of diethyl peroxide. E. J .
H a r r is  (Proc. Roy. Soc., 1940, A, 175, 254^261).— 
The crit. explosion pressure has been measured in 
vessels of different dimensions, the conditions de­
termining the explosion being found to  be in agree­
m ent with those predicted by the therm al theory. 
The effect of the addition of H 2 and He was in­
vestigated. The behaviour of E t20 2 is shown to be 
similar to th a t of Me2N 2 and E tN 3. G. D. P.

T herm al decom position of diacetyl. W. D.
W a l t e r s  (J. Amer. Chem. Soc., 1940, 62 , 880— 
886).—The kinetics of the decomp, of Ac2 a t various 
temp, between 383° and 436° have been investigated. 
Undecomposed Ac2 was determined by conversion 
into dimethylglyoxime and pptn. with a Ni salt. 
Pressure increases, corresponding with different 
amounts of decomp., have been measured. Although 
the reaction is of first order (k — 8-7 x  1015e~G3'200?iir 
per sec.) with variation of the initial pressure, the 
first-order eoeff. falls during a run. Keten increases

as the % decomp, decreases. C3H 8 retards the 
decomp. A chain mechanism is postulated.

W. R. A.
T herm al decom position of gaseou s benz- 

aldehyde. R. E. Sm it h  and C. N. H in s h e l w o o d  
(Proc. Roy. Soc., 1940, A, 175, 131—142).—The 
predominant reaction is PhCHO -> C6H 6 +  CO; it is 
homogeneous of the first order above 100 mm. 
pressure and subject to  partial inhibition by NO. 
The activation energy increases as the pressure 
decreases. The results are explained by the super­
position of a chain reaction and a mol. reaction in 
which the decomp, of the radical CHO is an essential 
step. G. D. P.

P rim ary reaction in  the therm al polym eris­
ation of styrene, (a ) J .  W. B b e it e n b r a c h . 
(b ) G. Y. S c hulz , A. D in g u n g e r , and E. H u s e - 
m ann  (Z. physikal. Chem., 1939, 45, B , 101—104, 
105—109).—Polemical (cf. Schulz et al. A., 1939, I, 
526). W. R. A.

O xidation of tetrahydronaphthalene in con­
densed phase. S. Me d v e d e v  and A. P o d ja p o l - 
s k a ja  (J . Phys. Chem. Russ., 1939, 13, 719—737; 
cf. A., 1939, I, 149).—Oxidation by 0 2 a t  65—95° 
yields chiefly tetralin H  peroxide (I) and tetralone
(I I ) ; no acids or aldehydes are formed. (I) acceler­
ates the reaction, whilst (II), which is formed by the 
decomp, of (I), retards, by an am ount which rises 
and then becomes const, as the concn. of (II) in­
creases. The oxidation can be resolved into two 
independent stationary chain reactions. One arises 
from the therm al activation of tetralin, is retarded 
by (II), and proceeds by a mechanism similar to 
th a t of the oxidation of MeCHO (A., 1931, 572), and 
the second depends on the decomp, of a compound 
formed on the wall by collision of a (I) mol. with an 
adsorbed (II) mol., and is accelerated by (II). Both 
reactions lead to the accumulation in the system of 
(I), which gives the oxidation an autocatalytic 
character. R. C.

A lkaline hydrolysis of the sulphur chlorides 
(S2C12 and SC12) in alcoholic solution . G. 
H olst (Bull. Soc. chim., 1940, [v], 7, 276—278).— 
The hydrolysis of S2C12 and SC12 (a; mols.) by KOH 
in 95% EtO H  is accompanied by the immediate 
neutralisation of 2x mols. of KOH, followed by the 
slow neutralisation of a further 2x mols. of KOH. 
In  99% EtO H  the hydrolysis stops almost completely 
when 2x mols. of KOH are neutralised. The rapid 
reaction is a ttributed  to  the formation of S2(OH)2 
and S(OH)2, respectively, and the slow reaction to 
the further hydrolysis of these compounds.

J . W. S.
Chain polym erisation  of styrene in  solution . 

P olym erisation  of styrene in  heavy alcohol.
T . T it a n i and T . Y o s id a  (Proc. Imp. Acad. Tokyo, 
1940, 16, 33—35).—The H 20  resulting from com­
bustion of polystyrene (I) produced by polymerisation 
in EtOD has a D content <  would correspond with 
exchange of one H  per mol. of (I). T hat this D 
content is not due to  exchange, bu t to  inclusion of 
solvent by (I), is further shown by the fact th a t a 
similar result is obtained after polymerisation in 
C2H 4D'OH. Accordingly no stage of the polymeris-
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ation, including the chain-breaking step, involves a 
loosening or migration of H  such as would lead to  an 
exchange reaction. E. J . G.

K inetics of addition of hypochlorous acid to  
double link ings. V. Form ation of ap-dichloro- 
ethane from  ethylene and hypochlorous acid at 
low  hydrochloric acid concentrations. E. A. 
S chilo v , S. N. S o lo d u sch en k o v , and A. N. K u r a k in  
(J. Phys. Chem. Russ., 1939, 13, 759—766; cf. A.,
1938, I, 36).—In  aq. HC1 C2II4 and Cl, react to form 
(CH2C1)2 (I) and Cl-[CH2]2-OH (II).“ I f  [HC1] is 
>0-006m. the amount of (I) formed is 3-4 mol.-% 
of th a t of (II), independent of [HC1]. A similar 
relation is true for the formation of the chloro-alcohol 
and dichloride in the reaction of Cl2 with allyl alcohol. 
I t  is inferred th a t there is a mode of formation of (I) 
from C2H 4 and Cl2 which does not involve the par­
ticipation of Cl' ions or the direct, non-catalysed 
union of Cl2 to  the double linking: R. C.

R elative velocity of chloralkoxylation of d e ­
fines. II. V. A. S k l ja r o v  (J. Appl. Chem. Russ.,
1939, 1 2 , 1835—1839; cf. A., 1940, II , 150).—The 
velocity of the reaction olefine +  EtOCl -> chloro- 
ether rises in the order C2H.j <  CH2’CHMe <  (CHMe!)2 
<  CH2!CMe2 <  CHMelCHEt. That of the reaction 
chloroamine -j- E tO H  -> EtOCl rises in the order 
NHAcCl <  C0(NHC1)2 <  P hS 02-NCl2. R. T.

Reaction of alkyl halides w ith  hydrogen  
halides and decom position of m ethyl brom ide.—
See A., 1940, II , 147.

K inetics of decom position of carbam ide in  
aqueous solution. A. I. K r a sil sc h t sc h ik o v  (J. 
Phys. Chem. Russ., 1939, 13, 767—770).—The re­
action a t 50—100° is unimol., the velocity cocif. 
rising slightly with the initial dilution. The energy 
of activation is 28,400 g.-cal. R. C.

E xchange reaction of the hydrogen atom s of the 
nucleus of aniline hydrochloride in  aqueous 
solutions. III. A ctivation energy. M. K o izu m i 
(Bull. Chem. Soc. Japan, 1940, 15, 37— 46; cf. A.,
1940, I, 30).—The rate of the stoicheiometric reaction 
NHgPhCl +  HDO =  C^H.jD-NHgCl +  H 20  is given 
by log k =  11-6 — 29,500/4-574?’ 1. mol.-1 sec.-1 For 
the true reaction, N H ,Ph - f  H „D 0‘ =  C6H,D-NH0 +  
H 30 ‘, log k =  9-7 -  20,800/4-5742? 1. mol.-1 sec.-1 
Consideration of analogous reactions would lead to 
the expectation of a greater activation energy, 
and possible causes of the discrepancy are discussed. 
In  reactions of this type the steric factor is deter­
mined mainly by the structure of the deuterating 
agent and the energy of activation by th a t of the mol. 
to  be dcuterated. F. J . G.

K inetics of brom ination of a-phenylsulphonyl- 
propionic acid in aqueous solution. L . R am berg  
and I. H e d l u n d  (Arkiv Kemi, Min., Geol., 1939,13, 
A, No. 17,34pp.).—The bromination proceeds as a re­
versible unimol. conversion of the P hS 0 2-CHMe-C02H
(I) into an active modification (II) which then reacts 
with the Br in an irreversible bimol. change giving 
P hS02‘CBrMe‘C02H (III). The velocity coeff. of 
the activation process is identical with the racemis- 
ation coeff. and depends on the properties of the 
medium, and, in solutions containing concns. of

mineral acid > 0-1 n ., depends on the nature and concn. 
of the inorg. anions. This reaction is a combination 
of four simultaneous changes, among which one 
involving undissociated mols. of (I) as rcactant and 
H 20  as a basic catalyst predominates. The concn. 
of (II) is <0-0002 of th a t of (I). Both Br2 and Br3' 
are 'concerned in  the change (II) -> (III), the Br, 
reacting five times as rapidly Avith (II) as the Br3'. 
In  this process (II) reacts exclusively or a t least 
predominantly as neutral mols. Under high [Br] 
the complete reaction (I) -> (III) is entirely unimol., 
but a t  very much lower [Br] it is bimol. Racemis- 
ation is always more rapid than  bromination but they 
become more nearly equal as [Br] increases.

T. H. G.
K inetics of decarboxylation in  solution . P.

J ohnson  and E. A. Mo elw y n -H u g h es  (Proc. Roy. 
Soc., 1940, A, 175, 118—131).—The decomp, of 
CC13-C02H, CBr3*C02H  and C6H 2(N 02)3-C02H  in 
aq. solution was investigated over a wide range of 
temp. To represent the results the Arrhenius 
equation must be modified by the addition of a term 
of the form b log T . The consts. in the equation are 
deduced, and the kinetics of reactions in solution are 
discussed. G. D. P.

H ydrolysis of fats and fatty acid esters. VII.
T. On o  (J. Agric. Chem. Soc. Japan, 1940,16, 197- 
205).—The rate of hydrolysis of tri-, di-, and mono­
glycerides of stearic, palmitic, and oleic acids in ­
creases in the order tri-, di-, and mono-glycerides in 
homogeneous and heterogeneous systems. The ratio 
reaction velocity coeff. of mono- : tri-stearin is >  
th a t of mono- : tri-olein. Mixed triglycerides such 
as a-oleo- and ß-morocto-distearin (I) are hydrolysed 
more rapidly than  are simple triglycerides. The 
fa tty  acid radicals in the a- and ß-positions in (I) 
arc hydrolysed a t the same ra te  in  homogeneous 
system bu t in heterogeneous system moroctic acid 
in the ß- is hydrolysed more rapidly than  is th a t  in 
the a-position. In  homogeneous system there is no 
difference in the rates of hydrolysis of a- and ß- 
oleostearin. J . N. A.

H ydrolysis of fats and fatty acid esters. VI.
See A., 1940, I I I , 533.

D ecom position  of fructose w ith  acid. D eter­
m ination  of reaction constant at h igh  tem ­
perature.—See A., 1940, II , 206.

D iffusion theory of heterogeneous reactions.
D. A. F r a n k -K a m e n e t z k i (J . Phys. Chem. Russ., 
1939, 13, 756—758).—The kinetics of heterogeneous 
reactions are worked out for the case where the ra te  
of reaction a t the interface and the ra te  of diffusion 
of reactants to  the interface are comparable in 
magnitude. R. C.

Action of carbon m onoxide on am m oniacal 
solutions of cupric sa lts . III. A bsorption of 
carbon m onoxide in  different cupriam m ine  
solutions h aving the sam e concentration of 
copper. IV. A bsorption of carbon m onoxide in  
solutions of cupriam m ine sa lts  at different 
concentrations of copper and in  solutions of 
cupriam m ine sa lts w ith  oxid isin g  anions. H . 
Mö l l e r  and K. L e s c h e w s k i (Z. anorg. Chem.,
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1940, 243, 330—345, 346—354).—III. The effect of 
the anion on the rate of absorption of CO by am ­
moniacal solutions of Cu11 salts a t a fixed concn. of 
Cu has been studied. In  general the initial ra te  is 
least for salts of strong acids, greater for those of 
weak acids, and greater still for the hydroxide, 
suggesting th a t in all cases the effective agent is 
undissociated [Cu(NH3)2;](OH)2 resulting from 
hydrolysis. Detailed results are discussed and com­
pared with thermochemical data and ionic radii and 
deformabilities.

IV. The initial rate of absorption of CO by am ­
moniacal solutions of Cun  salts increases a t  first with 
increasing [Cu], bu t decreases again a t high [Cu]. 
The latter effect is a ttributed  to  decreased degree of 
dissociation and consequently decreased hydrolysis 
(see above), and also to  increased viscosity. In  Î 0 3' 
solutions the anion is only slightly, and in C103' and 
C104' solutions not a t all, reduced by CO or metallic 
Cu. E. J . G.

Unification of data on the k inetics of cracking  
of hydrocarbons. M. D. T il it s c h e e v  (J. Appl. 
Chem. Russ., 1939, 12, 1808—1815).—The static 
method is preferred to  the dynamic one. R. T.

K inetics of polym erisation  of butadiene in  
presence of m eta llic  sod ium . A. A bkin and S. 
Me d v e d e v  (J. Phys. Chem. Russ., 1939, 13, 705— 
718).—An earlier paper (A., 1936, 296) is amplified. 
Polymerisation is not confined to  the surface of the 
polymeride bu t proceeds throughout it. The sorp­
tion of butadiene by the polymeride has been examined 
a t 30—60° ; the order of the polymerisation reaction 
varies with temp, between 1 and 2 , corresponding 
w ith variations in the index of the sorption isotherm. 
The relation between the ra te  of polymerisation and 
the ra te  of diffusion of the monomeride in the poly­
meride has been established, and vais, of the diffusion 
coeff. and energy of activation have been calc.

R . C.
K inetics of carbide d issolution  in  hypoeutectoid  

plain  carbon and low  alloy stee ls .—See B., 1940, 
363.

S ensitisation  of the hydrogen-oxygen  reaction  
by nitrous oxide. C. J . D a n b y  and C. N. H in s h e l - 
w o o d  (J.C.S., 1940, 464r-468).—When N 20  is 
added to  a H 2- 0 2 m ixture a t  550°, i t  behaves as an 
inert gas ; its  effect on the explosion limit is similar 
to th a t of C02. On the other hand addition of 0 2 
to  a H 2-N 20  m ixture a t 550° results in either im ­
mediate explosion or an autocatalytic reaction lead­
ing to  oxplosion. The explosion is hastened by 
increasing [H2] or [N20], or the time during which 
they have been in contact, and also by decreasing
[0 2]. The H 2 and N 20  react to  form a  sensitiser 
which is present in the bulk of the gas, not on the 
walls, and m ust be NO. I t  is removed by EeS04, 
and the amount is too small for detection by N H Ph2. 
The mechanism is No0  +  II„ =  N2 OH +  H  ; 
H  +  N20  =  N 2 +  OH; “ OH +  H 2 =  H 20  +  H ; 
N 20  +  H  =  NO +  N H (slow). The sensitisation by 
N H 3 also involves NO. F. J . G.

T herm al decom position of acetone catalysed  
by iodine. G. M. Gan tz  and W . D. W a lter s  (J.

Amer. Chem. Soc., 1940, 62, 996—997).—I  or, less 
well, E tI  catalyses the decomp, of COMe2 a t 493° or 
506° (cf. Bairstow et al., A., 1933, 1125).

R. S. C.
Chlorine-induced decom position  of diethyl 

ether [and of acetaldehyde].—See A., 1940, II , 
150.

H eterogeneous catalytic decom position  of 
hydrogen peroxide in  heavy w ater. P. A.
GiGtriiEE and 0 . M aass (Canad. J . Res., 1940,18, B , 
84—S9).—The rates of dccomp. a t 30° of H 20 2 on 
glass in an alkaline medium and on Au in D20  have 
been compared with those in H ,0 . D20 2 is much 
more stable than  H 20 2. On Au the two reactions 
appear to  follow different courses, th a t in H 20  being 
of zero order and th a t in D20  being autocatalytic.

P. J .  G.
Correlation of adsorption and catalytic activity

II. Carbon m onoxide and hydrogen adsorption  
on zinc-chrom ium  catalysts. F . R ttmfokd (J. 
Roy. Tech. Coll., 1940, 4, 643—649).—Measurements 
of the adsorption of I I2 (cf. A., 1939, I, 329) and of 
CO on Zn-Cr catalysts a t 300°, 360°, and 400° show 
th a t the adsorption of CO decreases rapidly with 
increasing Zn content and becomes negligibly small 
a t ~80  at.-% . The catalytic activity for the de­
comp. or synthesis of MeOH is a max. a t the com­
position a t  which II2 and CO are adsorbed equally, 
viz., a t ~67 at.-%  of Zn. E. L. U.

M agnetism  and cata lysis. I. Catalytic de­
com position  of potassium  chlorate by m anganese  
dioxide and ferric oxide. II. C atalysis of 
persulphate and iodide reaction by ferrous ions. 
S. S. B h a tn a g a r , B . P k a k a sh , and J . S in g h  (J. 
Indian Chem. Soc., 1940,17, 125— 132, 133—137).—!. 
The chemical and magnetic changes in the reactants 
during the decomp, of KC103 catalysed by Mn02 
and Ee20 3 indicate the formation of an  intermediate 
compound between KC103 and catalyst. In  the case of 
M n02 the intermediate compound is either diamagnetic 
or a t least less strongly paramagnetic than  the original 
MnOa. The magnetic properties of the compound 
with Ee20 3 m ay be similar, bu t the agreement between 
observed and calc. vals. suggests th a t the compound 
is very unstable. Possible reaction mechanisms are 
discussed.

II . In  the reaction between S20 8" and I ',  catalysed 
by Fe” , magnetic data  indicate the formation of a 
relatively stable diamagnetic or feebly paramagnetic 
compound. The formation of Fe2(S04)3 cannot, of 
itself, account for the increase in reaction velocity. 
A suggestion is made th a t the compound is a six­
fold complex co-ordination compound of Fe” having 
zero magnetic moment. C. R. H.

Catalytic exchange of hydrogen atom s be­
tw een m olecular deuterium  and propane and 
butane. A. F a b k a s  (Trans. Faraday Soc., 1940, 
36, 522—527).—C3Hg and w-C4H 10 exchange all their 
H reversibly when in contact with D 2 and a P t 
ca ta ly st; with an active catalyst the exchange 
occurs readily a t  room temp. The exchange of 
C3H a is 4—5 times slower than  th a t of C4H 10, bu t 36 
times faster than  th a t of 0 2H B (cf. A., 1938, I, 149). 
The activation energy for C4H 10 varies from 26 kg.-
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cal. a t 26—41° to 11 a t 77—95°, and th a t for C3H 8 
from 12 kg.-cal. a t 26—53° to  9 a t 97— 126°. The 
mechanism is probably dissociative. F. L. U.

Catalytic exchange of gaseous oxygen. VI. 
E xchange reaction of the oxygen atom s betw een  
oxygen and w ater vapour at the surfaces of the 
oxides of the second, fourth, and six th  groups 
of the periodic system . I. E xperim ental. N. 
Mo rita  (Bull. Chem. Soc. Japan, 1940, 15, 47—55; 
cf. A., 1940, I, 225).—Results on the catalysis of the 
exchange of heavy 0  between H 20  and 0 ,  by Mg, Sr, 
Ba, Zn, Cd, Ti, Zr, Th, Sn, Cr, Mo, and W oxides are 
recorded in tables. F. J . G.

Catalytic form ation of m ethane from  carbon  
m onoxide and hydrogen. VI. Poisoning by 
carbon deposition. K. M. Ch a k r a v a r ty  (J. 
Indian Chem. Soc., 1939,16, 663—670).—An analysis 
of the data of Litkenhous and Mann (A., 1937, I, 
521) and others shows th a t the reaction 2C0 =  C +  
C02 is catalysed by both Ni and Ni3C ; the reaction 
CO"+ 3H2 =  CH4 +  H 20  is accelerated by Ni. 
Poisoning is duo mainly to C adsorbed on the surface, 
which in the latter reaction is also due to  CO +  H 2 =  
C +  HoO. F. R. G.

Catalytic toxicity  and chem ical structure.
VI. P oisoning of p latinum  catalysts by m etals.
E. B. Ma x t ed  and A. Ma r sd en  (J.C.S., 1940, 469— 
474).—The toxic effects of a no. of metallic ions 
(present as acetates) in the catalytic hydrogenation 
of crotonic acid by Pt-black have been studied. 
Cu, Ag, Zn, Cd, Hg, Tl, Sn, Pb, Bi, Mn, Fe, Co, and 
Ni aro toxic, Au, In , and Ti slightly so, and Mg, Be, 
Al, Zr, Th, Cr, and the alkali and alkaline-earth and 
rare-earth metals non-toxic. Vais, of true relative 
toxicity (referred to  am ount adsorbed) are as follows : 
Cu, Ag, Sn ~ 1 ;  Hg 1-7; Tl 2-8; Pb, Fe, Co, Ni, 
Mn, Zn, Cd, ~ 4 . This suggests a grouping into 
univalent metals and bivalent metals with toxicities 
~ 1  and —4. The larger vals. for Hg and Tl may be 
connected with the larger at. radii, but the val. for 
Sn is anomalous. F . J . G.

Vapour-phase esterification of benzoic acid  
w ith  ethyl a lco h o l: effect of oxides on catalytic 
activity of silica  gel. A. A. V e r n o n  and B. M. 
B row n  (Ind. Eng. Chem., 1940, 32, 534—536).—In 
the  esterification of BzOH with E tO H  a t 370—450°, 
S i02 gel alone has considerable catalytic activity, 
which is enhanced by Z r02, BaO, MnO, and T i0 2, 
little affected by MgO and Cr20 3, and impaired by 
A120 3, SrO, and BeO. The max. esterification of 
BzOH was 87%, in presence of T i02- F. J . G.

Catalytic dehydrogenation of m ono- to  di- 
olefines.—See B., 1940, 342.

Catalytic alkylation of isobutane w ith  gaseous  
olefines.—See B., 1940, 341.

R ate of reaction in  the system  m ineral o il-  
oxygen and m echanism  of the influence of 
copper and tin  on th is  system .—See B., 1940, 
338.

Catalytic hydrogenation of phenolic o il in  
low -tem perature tar .—See B., 1940, 337.

Lower stages of oxidation of ruthenium  in  
hydrochloric acid solution. G. Gr u b e  and H. 
N ann  (Z. Elektrochem., 1939, 45, 874— 880).—The 
lower valencies of Ru have been studied by e lec tro n ic  
reduction of RuC13 in aq. HC1, followed by potentio- 
metric titration of the reduced solutions with H 20 2. 
In  2n-HC1, R u" '  is reduced simultaneously to  R u", 
R u', and metallic R u ; the formation of R u" or Ru" 
is favoured by higher or lower [HC1], respectively. 
R u" is moderately stable in 2n-HC1, bu t decom­
poses (3Ru" -> R u -f- 2R u'") if [HC1] is reduced. 
R u ' is very unstable; in 0-01M. solution in 0-1n- 
HC1 the reaction 2Ru* -> Ru +  B n" is complete 
after 24 hr. The oxidation-reduction potential for 
R u' -> R u" in 0-In-HCI is eH =  +  0-03—0 05 v., 
showing th a t the reducing action of R u ' is not 
sufficiently strong to decompose H o0 .

“ A. J .  E . W.
P eriodic electrolytic depositions of the alloy  

Zn-Cd from  sulphate baths.—See B., 1940, 368.
E lectrolysis of h igher aliphatic organom ag- 

n esium  halides in diethyl ether.—See A., 1940, 
II , 158.

Electrochem ical oxidation of n-hexanol.—See
A., 1940, I I ,  202.

Cracking of m ethane in  the electric arc at 
low  pressures. II. N. P. B o sh k o  (J. Appl. 
Chem. Russ., 1939, 12, 1816—1825).—CH4 decom­
poses in an electric arc a t 30—80 mm. pressure, with 
production of C2H 2 and H 2. The yield of C2H 2 per 
unit of current a t  50—80 mm. is >  a t 30 mm., but 
the final [C,H„] of the reaction product is smaller.

R. T.
Form ation of ozone and oxides of n itrogen  

during certain electrical d ischarge, and their  
reaction. II. G. A. G o r o d e t z k i (J. Appl. Chem. 
Russ., 1939, 12, 1637—1643).—Silent discharges 
give rise chiefly to  0 3, with ~ 2 %  of N20 5. Spark 
discharges give approx. 1 :2  N 0 -N 0 2 mixtures, 
with >  traces of 0 3; in pure 0 2, 0 3 is formed in very 
small amount. 0 3 does not react with N2, b u t it 
rapidly oxidises NO and N 0 2 to  N20 5. I f  NO and 
N 0 2 are produced during an  electrical discharge it 
m ust be assumed th a t 0 3 is not a product of the 
given reaction. R. T.

Photo-expansion of chlorine : recom bination  
of chlorine atom s. M. R it c h ie  and R . L. Sm it h  
(J.C.S., 1940, 394— 401).—On illumination of dil. 
Cl2 the pressure increases to  a max. which is >  the 
steady val., and when the light is cut off the pressure 
falls to  a min. which is <  the final “ dark ” val. 
The effect is most marked for moderate pressures of 
diluent, and is a ttributed to  the formation, on 
illumination, of some species which becomes adsorbed 
on the walls. A detailed study of the photo-expan­
sion under varying conditions, taking account of 
diffusion and therm al conductivity, gives results 
according with the mechanism Cl +  Cl2 +  M =  Cl3 +  
M; 2C13 =  3C12. F. J . G.

(A) Reaction of atom ic hydrogen w ith  hydr­
azine. (B) P hotolysis of am m onia. E. A. B.
B ir s e  and H. W. Me l v il l e  (Proc. Roy. Soc., 1940, 
A, 175, 164—186, 187—207).— (a ) The efficiency of
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the reaction has been measured in the temp, range
20—200°. The results show th a t N2H4 is not re­
sponsible for the low H  atom concn. in the photolysis 
of NH3. Although the H  atoms react very efficiently 
with N2H4 the quantum  efficiency of this reaction is 
unexpectedly low; an  explanation of this result is 
suggested. I t  is shown th a t photodeeomp. N2H 4 
converts p-H 2 and it  is concluded th a t the primary 
decomp, is N2H4 +  =  N2H 3 +  H.

(b ) The anomalously low stationary H  atom 
concn. in the photodeeomp. of NH 3 is due to in­
efficiency of the prim ary process. The efficiency of 
the primary process is 0-58 for NH 3 and 0-28 for 
ND3. A revised scheme for the NH 3 photolysis is 
given. G. D. P.

Action of u ltra-short w aves on com plex  
com pounds. D. I. E r ista v i and O. E. Z v ja g in t z e v  
(Ann. Sect. Platine, 1939, No. 16, 81—86).—The 
conductivity and temp, of aq. solutions of cis- 
[Pt(N H 3)2]Cl2, ¿ram.s-[P t(NHa)2]Br2, [Pt(NH 3)4]Cl2, and 
[Co(NH3)3(N 02)3] are raised by exposure to  ultra- 
short waves (X =  2—10 m.). Disruption of the 
mols. is supposed to occur. R. T.

C adm ium -photosensitised reactions of ethyl­
ene. E. W. R. Str a c ie  and R. P o tv in  (Canad. J . 
Res., 1940,18, B, 47—54; cf. A., 1939, I, 330).—In 
absence of H 2, the Cd-photosensitised decomp, of 
C2H 4 a t  278° has a very low quantum  yield, ~ 0-01. 
In  presence of H 2 the quantum  yield is 0-5—-0-7, the 
products being CH4, C2H 6, C3H 8, C4H 10, C3H ?, and 
higher hydrocarbons. The suggested mechanism is 
Cd (3P 1) +  H 2 =  CdH +  H ; H  +  C2H 4 =  CaH 5; 
H  +  C.,H5 =  C2H 6; H  +  C2H 5 =  2CH3; e ta

Q uantum  yield  of the hydrolysis of m ono- 
chloroacetic acid. L. K u c h l e r  and H. P ic k  (Z. 
physikal. Chem., 1939, 45, B, 116—120).—Re­
examination of the hydrolysis of aq. CH2C1*C02H  by 
ultra-violet light gives a quantum  yield of 0-62 ¿0-04 
for 254 mji.. instead of the recorded val. of 1-0.

W. R. A.
M echanism  of polym erisation  of vinyl acetate 

and m ethyl vinyl ketone. H. W. Me l v il l e , T . T . 
J o n e s , and R. E. T u o k ett  (Chem. and Ind., 1940, 
267—272).—The ra te  of polymerisation of 
CH2:CH-OAc vapour by light of ~2500 a. oc (p — p 0)P, 
p 0 being a limiting pressure below which polymeris­
ation does not occur. The temp, coeff. is negative, 
corresponding with E  ~  —4700 g.-cal. The existence 
of the limiting pressure (p 0) cannot be explained. 
W ith rising temp. p>o decreases to  become ~ 0  a t 
~90°.* The temp, coeff. of p 0 indicates some 
process halving E  ~3000 g.-cal. A radical-sensitised 
polymerisation, brought about by  Me radicals or 
H  atoms, is easily studied a t pressures <  p 0. I ts  
kinetics accord with a simple radical mechanism, 
and are quite different from those of the direct 
reaction, suggesting th a t this does not involve free 
radicals. The alternative is a mechanism whereby 
a  H  atom  migrates when the monomeride reacts 
•with the active polymeride. The photopolymeris­
ation of CH2!CH-COMe is kinetically very abnormal. 
Both the ra te  and the order of the reaction increase 
with increasing pressure, orders as high as 5 or 6

being found. The temp, coeff. is negative, and the 
plot of log (rate) against 1 ¡T  exhibits a curvature 
which increases with increasing pressure. The pro­
duct neither swells nor dissolves in solvents, which 
suggests extensive cross-linking. The general charac­
te r of the kinetics is in  accordance with a radical 
mechanism whereby in a  suitable collision a poly­
meride radical having two free valencies, which can 
propagate independently, is produced. F. J . G.

When is  a substance oxidised  or reduced to  
another substance ?  H. G. Bos (Chem. Week- 
blad, 1940, 37, 56—57).—A list of rules for defining 
when a substance is oxidised is given. S. C.

Enrichm ent of krypton isotopes by the separ­
ation tube process. W . Gr o t h  and P. H a r tec k  
(Naturwiss., 1940, 28, 47).—The method of Clusius 
and Dickel has been used to  separate K r into light 
and heavy fractions. After 5— 8 days’ separation the 
lighter fraction had at. wt. 1-51 <  normal.

A. J . M.
[B iological] w ater decom position and ox id ­

ation as coupled reactions. K. Y a m a eu g i, M. 
N is h io e d a , and R . R y u s h i (Biochem. Z., 1939, 303, 
260—265; cf. A., 1939, I, 530).—In  the mechanism 
expressed by the  equations previously given, the 
decomp, of water is coupled with the oxidations which 
occur a t the same time, p a rt of the energy required 
for, the decomp, being provided by the heat liberated 
in  the oxidations. W. McC.

Reactions betw een dry inorganic sa lts . V. 
Reactions below  fusion point. H . L. L ink [with 
L. J. W ood] (J. Amer. Chem. Soc., 1940, 62, 766— 
769; cf. A., 1938, I, 633).—42 double decomp, 
reactions, involving Li, Na, K , Rb, Cs, E, Cl, Br, and I, 
have been investigated a t various temp, below the 
fusion point. Reaction takes place to  a considerable 
extent a t  > 100° below the melting range but a t 
> 200° below the melting range very little  reaction 
occurs. The naturo and stability of the products are 
discussed. W. R. A.

Isolation  of alkali argentiperiodates, com ­
plexes of tervalent silver. L. Ma l a pr a d e  (Compt. 
rend., 1940, 210, 504—505).—Oxidation of AgOH 
by a  boiling conc. solution of KOH and K I0 4 gives a 
brown solution from which a cryst. complex, in which 
K  : Ag : I  =  6 : 1 : 2, can be isolated by evaporation 
in the cold; the product can be recrystallised from 
aq. KOH. A salt in which Na : K  : Ag : I  =
4-5 : 1*5 : 1 : 2 is pptd. on addition of NaOH to  the 
brown solution. Determinations of available O show 
th a t these substances are derived from Ag20 3; they 
are stable in alkaline solution and in the solid state, 
give ozonised 0 2 with dil. acids, and generally 
resemble the cupriperiodates (cf. A., 1937, I, 319).

A. J . E . W.
Action of cuprous oxide on various com ­

pounds. E. Mo n t io n ie  (Bull Soc. chim., 1940, 
[v], 7, 229—231).—Cu20  reduces cold aq. SnCl2 and 
SnCl4, yielding Cu2Cl2 and Sn(OH)2 and Sn(0H)4, 
respectively. W ith CuCl2 i t  gives Cu2Cl2 and 
CuCl2,3Cu(OH)2. This reaction is reversible and is 
the more complete the higher is the temp. The 
action of CuS04 on K I in presence of Cu20  yields a
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mixture of Cu2I2 and basic iodide. Cu20  reduces 
cold aq. HgCl2 to Hg,Cl2 and then to Hg and reduces 
Hg3N2 to  Hg. W ith N2H.„HC1 Cu20  yields Cu2Cl2, 
Cu, and N2, whilst with NH2-C0-NH-NH2,HC1 NH3 
is also formed. Cu20  liberates NH3 from NH4 sa lts ; 
with aq. solutions of, those salts deep blue solutions of 
complex salts are formed. HgCl-NH2, which is not 
decomposed by KOH, yields NH 3 with Cu20 . On 
boiling with an  aq. suspension of S Cu20  gives Cu2S. 
W ith aq. Asl3 Cu20  yields As20 3 and Cu2I 2. I t  also 
reacts with alkali and alkaline-earth halides, especially 
on boiling, yielding the Cu/ 1 salt. J .  W. S.

Copper su lphate-sodium  silicate reaction.
H . V. A n d e r s o n  and E. P. H o chgesang  (J. Physical 
Chem., 1940, 44, 439—446).—Admixture of 0-1m . aq. 
CuS04 and Na2Si03 a t  the b.p. yields ppts. varying 
in colour from light bluish-green to  deep blue and 
from cryst. to  colloidal in character as the relative 
mol. concns. of CuS04 and Na2Si03 are changed from 
2 : 1  to  1 : 2. X -Ray and chemical analysis indicates 
th a t the ppts. comprise 4Cu0,S03,3H20  or a mixture 
of this compound with 3Cu0,S03,2H20  and varying 
amounts of amorphous S i02. J . W. S.

Com plex com pounds of dignanide w ith  bi­
valent m etals. I. Copper d iguanidines.—See
A., 1940, H , 208.

D erivatives of d iethylenetriam ine [di-p-amino- 
ethylam ine].—See A., 1940, II , 207.

R eaction of solutions of gold sa lts w ith  natural 
sulphides. O. E. Zv ja g in t z e v  and A. P a u l s e n  
(Ann. Sect. Platine, 1939, No. 16, 109—137).—The 
following reactions are shown to take place between 
aq. AuC13 or NaAuO» and certain natural sulphides : 
3PbS +  2AuC13 -> 3PbCl2 +  2Au +  3S; 3PbS +  
8NaAu02 +  4NaOH -> 8Au +  3Na2S 04 +■
3Na2P b 0 2 +  2H20 ; 9EeS2 +  40AuCl3 +  6FeCl3 +  
7H20  -> 8FeS04 +  7FeCl2 +  10H2S04 +  40Au +  
124HC1; 2FcS2 +  10NaAu02 +  4H20  -> 2Fe(OH)3 +  
4Na2S04 +  lOAu +  2N aO H ; 6FeCuS2 +  14AuCl3 +  
12H,0 -» 14Au +  6FeCl2 +  6CuCl2 +  3H2S 0 4 + 9 S  +  
18HC1; 14(4ZnS,FeS) +  40AuC13 +  20HC1 +
52H„0 -> 49H2S +  40Au +  8S +  56ZnCl2 +
14FeCl2 +  13H2S04; lOFeAsS +  40AuCl3 +
5Fo20 3 -f- 65H,0 -> 8FeS04 -f- 12FeCl2 +  40Au +  
10H3As04 +  2H2S 04 +  96HC1; 3(4ZnS,FeS) +  
34NaAu0o +  10H„0 -> 34Au +  12Zn(OH), +  
3Fe(OH)2“+  12Na;S04 +  3S +  lONaOH. N aA u02 
is very unstable in aq. alkaline solution, and probably 
could not exist under natural conditions. Deposition 
of Au in the cementation zone of natural sulphide 
deposits from AuC13 formed in the oxidation zone is 
quite possible. R. T.

M agnesium  phosphonitrilam ide ; existence of 
com pounds analogous to cyanam ides in  the  
phosphorus series. H. M oureir and G. W e tr o j t  
(Compt. rend., 1940, 210, 436—438).—The reaction 
between P3N 5 and compact Mg during progressive 
heating from 500° to 810° is 4P3N 5 +  21Mg == 
6Mg2PN 3 +  N2 +  3Mg3P2. The compomui Mg2PN3 
(Mg phosphonitrilamide) is a yellow powder, stable 
in air and in a vac. a t  900°; its hydrolysis affords an 
unidentified cryst. solid, bu t no gaseous products. 
Mg2PN3 and Cl2 a t  700° give PN  chlorides, chiefly

(PNC12)3, MgCl2, and N2. The corresponding Ca 
compound has been obtained in admixture with 
Ca3P2 by a similar but more violent reaction a t ~200°.

A. J . E. W.
Preparation of fluorescent calcite. G. R.

F o n d a  (J. Physical Chem., 1940, 44, 435—439).— 
N atural fluorescent calcite loses its fluorescence after 
ignition, but fluorescent material can be produced 
by heating CaO or CaC03 containing <0-1%  (prefer­
ably 0-005%) of MnO in C02 a t  1000° for 30—60 mm. 
This product contains 1-5-—10 mol.-% of CaC03, and 
is distinct from CaO and CaC03 phosphors since the 
fluorescence disappears when all the CaC03 is 
decomposed or when the CaC03 content is unduly 
increased. Fluorescent calcite can be prepared by 
pptn. from a mixture of dil. aq. CaCl2 (30 mois.) and 
MnCl2 (1 mol.) with excess of aq. (NH4)2C03 a t ~70°. 
The product should bo boiled for 10 min. or kept for 
several weeks before filtering, when it has 30% of the 
fluorescence of the natural product. The addition of 
Mn is shown to cause a contraction of the lattice 
parameters. No fluorescence was observed in calcite 
pptd. in presence of Pb, Cu, Bi, or Sm. A ttem pts 
to  prepare fluorescent aragonite by pptn. a t 100° in 
presence of Mn, Pb, Cu, or Sm have been unsuccessful. 
In  the presence of 16-6 mol.-% of Mn", calcite is 
pptd. even a t 100°. J .  W. S.

Preparation of phosphors. E. St r e c k  (Z. 
physikal. Chem., 1940, 186, 19—26).—Ignition of 
the materials in a sealed quartz tube avoids losses by 
volatilisation, and the high pressure and even heating 
are also advantageous. The optical behaviour of 
ZnS-Cu phosphors obtained in this way is quite 
independent of the duration of ignition, and the max. 
luminescence occurs a t [Cu] <  with phosphors 
prepared in the usual way. F. J . G.

Preparation and properties of diborane d i- 
phosphine. E. L. Ga m b le  and P. Gil m o n t  (J. 
Amer. Chem. Soc., 1940, 62, 717—721).—2 vols, 
of P H 3 react with 1 vol. of B2H 6 slowly in (a) the 
gas phase a t >  —30°, fairly rapidly in (6) the liquid 
phase a t >  —110°, yielding diborane dipliosphine 
(I), B2H 6,2PH3 or BH3,PH3, white cryst. needles (a), 
microcryst. mass (6). (I) dissociates a t >  —30° to
give B2H 6 and P H 3, the dissociation pressure a t 0° 
being ~200 mm. I t  is spontaneously inflammable, is 
decomposed by H 20  to  H 2, PH 3, and H 3B 0 3, and 
when heated rapidly to  200° affords H 2 and a  non­
volatile product (unidentified). I t  dissolves very 
slowly in liquid NH3 a t  —78° with no apparent re­
action, bu t a t higher temp. PH 3 is evolved, but never 
to  >  ~ 55%  of the to tal P H 3. After keepiifg, and 
removal of the liquid NH3, a white pasty solid, 
diborane diphosphine ammine, B2H 6,PH3,NH3 (II), 
remains. Depending on the time and temp, of the 
reaction, gaseous NH 3 reacts with (I) and displaces 
p art of the PH 3. (II) is more stable than  (I) and is 
probably the NH4 salt, NH 4(BH3P H 2BH3). (I) with 
HC1, under certain conditions, yields a chlorinated 
clear, viscous, non-volatile liquid of empirical com­
position B2H 4C12,2PH3 which reacts with more HC1 
to give white, cryst. B2H 2C14,2PH3 [m.p. 68° 
(decomp.)]; this when heated a t 100° for 1 hr. 
yields BC13,PH3. H Br gives compounds of (I) similar
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to  those of HC1. Eour structures of (I) are considered, 
(PH4)2B2H4, BH 3jP H 3, PH 4(BH3P H 2BH3), and 
B2H 6,2PH3, bu t none is completely satisfactory. No 
trace of B3P3H G, the cyclic analogue of B3N3H 6, could 
be obtained. W. R. A.

Translucent film s of alum inium  oxide. R. E.
V o llrath  (J. Physical Chem., 1940, 4 4 , 401—404).— 
Anodic oxidation of A1 foil 0-002 cm. thick in 3% aq. 
H 2C20 4 yields translucent films of A120 3 containing 
small specks of Al. The formation of these specks can 
be avoided by allowing the level of the H 2C20 4 to  rise 
slowly up the surface of the foil, so th a t the oxidation 
proceeds systematically upwards. J . W. S.

H ydrogen cyanide. XI. Constitution of the  
double com pound of hydrogen cyanide and 
alum inium  chloride. L. E. H in k e l  and T. I. 
W a t k in s  (J.C.S., 1940, 407—409).—B r reacts with 
HCN in C6H fi affording HBr, CNBr, PhBr, PhCN, 
PhCHO, CHPh2-NH2, and cyaphenin. W ith 
A1C13,2IICN (I) suspended in C6H 6, Br affords no 
CNBr. The product is CHPh3 (II), or in presence of 
additional A1C13, COPh2 (III). The formation of 
(HI), bu t not of (II), is easily accounted for in terms of 
the structure A1C13,NH:CH-NC for (I). E. J . G.

Cyanates of silicon , phosphorus, and boron. 
Instability  of certain ternary boron com pounds.
G. S. F o r b es  and H. H . A n d e r s o n  (J. Amer. Chem. 
Soc., 1940, 62, 761—763).—By treating AgNCO with 
SiCl4 in  boiling C6H 6 a product was obtained separable 
into high- and low-boiling fractions which gave 
identical analyses. Structures have been assigned to 
these fractions (i) by analogy with EtNCO and 
EtOCN, (ii) by investigating the products of their 
hydrolysis: S i isocyanate, Si(NCO)4, b.p. 185-6^ 
0-3°, m.p. 26-0±0-5°, log10 p  (mm.) =  9-0198 — 
2816¡T, p 1-409, 1-413±0-005 g. per c.c., n  1-4610±
0-0003, and S i cyanate, Si(OCN)4, b.p. 247-2^0-5°, 
m.p. 34-5±0-5°, log10 p  (mm.) =  9-S211—3611 ¡T, 
P =  1-414^0-005 g. per c.c., and n l-4646±0-0003. 
PC13 treated  similarly with AgCNO gave P  iso- 
cyanate, P(NCO)3, m.p. —2-0°, b.p. 169-3°, log10 
p  (mm.) =  8-7455 — 2595¡T, p 1-439 g. per c.c., 
n  1-5352. This after cooling to  —20° and keeping 
yielded a white polymeride insol. in org. solvents, but 
reconverted into sol. liquid when heated. B  cyanate, 
B(OCN)3, prepared from BBr3 and AgNCO, de­
composed without melting and could not be sublimed. 
A ttem pts to  prepare B chlorobromides, fluoro- 
bromides, oxychloride, and oxybromide have proved 
unsuccessful. W. R. A.

E nrichm ent of 15N  by the C lusius-D ickel 
separation tube p rocess. R . F l e is c h m a n n  
(Physikal. Z., 1940, 4 1 , 14— 18).—A fraction contain­
ing 9-2% of 1,5N 15N, and from this, one containing 
18% of 14N 15N, have been obtained from ordinary 
N2. A. J . M.

N itrogen  brom ide. M. Sc h m e is se r  (Natur- 
wiss., 1940, 28, 63).—The compound NBr3,6NH 3 has 
been obtained by the action of Br on N H 3 under
1— 2 mm. pressure a t  —95°. I t  is a purple-red solid, 
decomp, violently above —70° according to  the 
equation NBr3,6NH 3 =  N2 - f  3NH4Br -f  2NH3.

N iobium  oxides. G. B r a u e r  (Natunviss., 1940, 
28, 30).—Chemical and X -ray investigations of the 
N b -0 2 system indicate the existence of Nb2Os, N b 0 2, 
and NbO. N b20 5 occurs ha a t  least two different 
forms, one of which is obtained when niobie acid, 
pptd. from aq. solution, is dehydrated a t 600—800°. 
When this form is heated to  temp. >800° a form 
giving a  different X -ray pattern  is produced. The 
m.p. of Nb20 5 in 0 2 is 1460°. N b 0 2 was obtained 
by reduction of Nb20 5 by H 2 or Nb. H 2, even a t 
1600°, does not reduce Nb,Os beyond the N b 0 2 
stage. Contrary statem ents in the literature are due 
to  the use of impure H 2. B y  heating mixtures of 
Nb20 5 and N b 0 2 a t  1400°, phases of the type NbO* 
(x — 2-0—2-5) were produced. The structure of 
N b 0 2 approximates to  the rutile type, but is not 
identical with it. When NbOa is heated with Nb to 
1750° in an atm . of A, NbO is obtained. I t  is a metallic- 
grey powder, cubic, a —  4-20 a .  A. J . M.

Reduction of n iob ium  pentoxide by hydrogen.
G. Gr u b e , O. K ttbaschew ski, and K . Z w ia u e r  
(Z. Elektrochem., 1939, 4 5 , 885—888).—The re­
duction of Nb20 5 by a mixture of H 2 and H 20  vapour 
(partial pressure p a,o), a t atm . pressure, is studied. 
N b02 is formed from N b20 5 in A a t 1150—1300°; 
NbO, and N b„05 are in equilibrium with H 2-H ,0  at 
860 ±  10° or “1070 ±  12°, with p a,0 — 11-3 or" 31-7 
mm., respectively. W ith £)Hl0 =  1-44 mm. a t 1300— 
1350° the reduction product is nearly pure Nb20 ; a 
similar product is obtained more rapidly with pure 
H 2. “ Nb20 3 ” and NbO are obtained by appropriate 
interruption of the reduction process. The individual­
ity  of Nb20 , NbO, N b 0 2, and Nb2Og is proved by 
Debye-Scherrer data, bu t “ Nb„03 ” is a mixture of 
NbO and N b 0 2. A. J . E . W.

Preparation of alkali b ism uth  saccharates. 
See A., 1940, II , 204.

C hrom ium  chrom ate. P. C. R. C h a tjd h u ry  
(J. Indian Chem. Soc., 1939, 1 6 , 652—656).—AgCr04 
with conc. aq. CrCl3 gives Cr[Cr(Cr03)3(H20 )3], which 
is shown by cryoscopic measurement to  dissociate 
into two ions, whereas Cr2(Cr04)3 would give five ions. 
Also the p a of the solution is th a t of H 2Cr04> and 
the adsorption spectrum shows by comparison with 
CrCl3, K 2Cr20 7, and H 2Cr04 the presence of an  ion 
other than  Cr111, C r04", or Cr20 7". The magnetic 
susceptibihty is 1942-72 x  108 and the magnetic 
moment 10-79 per g.-atom of Cr and is independent 
of the state of ionisation. F . R. G.

Reaction of uranium  dioxide w ith  com pounds 
of the noble m eta ls. R. L y d e n  (Finska KLem. 
Medd., 1939, 48 , 115—123).—U 0 2 displaces Ag, Au, 
P t, and Pd  from solutions of their salts, giving, e.g., 
3U 02 +  2KAuC14 -*• 3U 02C12 +  2KCI +  2Au. W ith 
P t17 salts the reaction takes place in  two stages : 
UO„ +  P t" ” -> [U 02]" +  P t" , followed b y : UO„ +  
P t”“-> [U 02]" +  P t. M. H . M. A.

Reaction of U 3Og w ith  alkali hydrogen car­
bonate solutions. R. L y d e n  (Finska Kem. Medd., 
1939,48,124— 128).— U20 5 is formed from U30 8 by the 
reaction: Us0 8 - f  4KHCOs,aq. ->- K 4[U 02(C03)3],aq. 
- f  U20 5 +  C 02 +  H 20 , after > 2 4  hr. on the H 20-
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b a th ; it  is not decomposed when heated in a sealed 
tube with excess of aq. KHCOs. M. H . M. A.

Affinity. XCIII. U ranium  sulphides. E. E.
Str o tzer , 0 . Sc h n e id e r , and W. B iltz  (Z. anorg. 
Chem., 1940, 243, 307—320).—The system U-S has 
been studied preparatively, and by means of X-rays 
and (in part) of tensimeter curves. In  addition to 
US2 and U2S3, a Irisulphide US3, and a subsulphide, 
apparently U4S3, exist. US3 is obtained by heating 
US2 with S a t 600—800°, the excess of S being removed 
by means of CS2 or a t 300° in a vac. I t  has pf 5-81, 
mol. vol. 57-5, and (from the tensimeter curves) heat 
of formation from US2 +  £S2 40 kg.-cal. per g.-mol. 
a t ~650°. US2 has p f 7-96, mol. vol. 38-0. D ata on 
p and mol. vol. for preps, having S :U  <  1-5:1 are 
given. The mol. vol. in this region is not a linear 
function of composition. E. J . G.

Reduction of solutions of inorganic oxid ising  
com pounds by active carbon. A. R amat (Bull. 
Soe. chim., 1940, [v], 7, 227—229).—On agitation 
with activated C aq. KM n04 changes in colour to 
green. When kept it returns to  reddish-brown, but 
the green colour is restored by further agitation. 
Ee2(S04)3 and K 3Fe(CN)fi show similar reduction, and 
i t  is suggested th a t adsorption by activated C is 
frequently preceded by reduction. J . W. S.

Precipitation of m anganous carbonate.—See
B., 1940, 357.

Preparation of h igh-purity iron on a large  
laboratory scale. E. A d c o c k  (J.S.C.I., 1940, 
59 , 28—31).—The prep, of high-purity Ee a t the ra te 
of 500 g. per working day is described. Commercial 
electrolytic Fe was converted into FeCl2, which was 
then treated with superheated steam to  obtain Fe 
oxide. The finished Fe was produced by H 2 reduction 
of the oxide and subsequent vac. fusion of the metal. 
Difficulties in the provision of suitable refractory 
crucibles were overcome by the use of sintered A120 3.

Preparation of iron, copper, and nickel in  
pow der form  by reduction of oxides w ith  hydro­
gen . I. P . K i s l j a k o v  (J. Appl. Chem. Russ., 1939, 
1 2 , 166S—1677).—Directioi 3 for reduction of Fe20 3, 
CuO, and Ni20 3 to the metals are given. R . T.

Ferritartrates.—See A., 1940, II, 153.

Stereochem istry of com plex inorganic com ­
pounds. VII. M echanism  of the W alden in- 
version in  som e reactions lead ingto theform ation  
of the [carbonatodiethylenediam inecobaltic ion.
J . C. B a i l a r ,  jun., and D. F. P e p p a r d  (J. Amer. 
Chem. Soc., 1940, 62, 820—823).—Evidence is ad­
vanced confirming the suggested explanation of the con­
version of Z-[Co en2C yC l (I) into d-[Co en2C0,.j]2C03 
as arising from intermediate formation of l- 
[Co en(H20)Cl]CL2 (II) (A., 1940, I, 80) whilst 
conversion of (I) into /-[Co en2C03]2C03 takes place 
directly. The conversions of /-[Co en2ClBr]Cl and 
of Z-[Co en2Br2]Br agree with those of (I) bu t none of 
the three with oxalates gives a product of inverted 
configuration. (II) is converted into (I) by sus­
pending it in S0C12. W. R. A.

Com plex sa lts  of cobalt111 w ith  d im ethyl- 
glyoxim e [and arom atic am ines].—See A., 1940, 
I I , 162.

Cobaltic bisd iguanidines and trisphenyldi- 
guanidines.—See A., 1940, II , 208.

E lectron diffraction study of surface reaction  
betw een nickel oxide and corundum . H. R.
T ih r s k  and E. J . W h itm o r e  (Trans. Faraday Soc., 
1940, 3 6 , 565— 574).—Ni vapour condensed on the 
surface of corundum consists of unoriented crystals, 
as does also the NiO formed by heating the condensed 
Ni film in air. If, however, NiO vapour is condensed 
on the corundum the crystals assume special orient­
ations depending on the crystallographic direction of 
the surface. NiO reacts slowly with corundum a t 
900° to  form Ni spinel, which takes up orientations 
similar to  those of the NiO. The most perfect 
orientation occurs on the prism face {112 , 0}. Some 
of the observations suggest th a t diffusion of metal 
ions can occur only in the spinel lattice. F. L . U .

H ydrate isom erism  and hydrolysis of ruthen­
ium  trichloride. G. G r i jb e  and H. N a n n  (Z. 
Elektrochem., 1939, 45, 871—874).—RuCl3,H20 , 
prepared by evaporation of aq. RuCl3 in a vac. over 
H 2S 04, dissolves in ice-H20  to  give a brown or 
greenish-brown solution which contains no ionic Cl. 
When kept the solution becomes green, and after 80 
nun. a t 2° ^ of the to tal Cl is pptd. on addition of 
AgN03, probably owing to the change [RuC13H 20] +  
H 20  -> [RuC12(H20 )2]C1. When heated the solution 
again becomes brown, and conductivity measurements 
indicate hydrolysis, possibly [RuC12(H20)2]C1 +  H 20

[Ru0HC1(H20)2]C1 +  HC1, e tc .; after 47 hr. a t 
50°, 2-91 atoms of Cl per R u are titratab le by A gN 03, 
and are largely present as HC1, although no insol. 
products are formed. A. J . E. W.

Preparation of ternary rhodium  sa lts . N. K.
P sc h en itzin  and S. K. S ch a b a r in  (Ann. Sect. 
Platine, 1939, No. 16, 45—52).—W hen [Pt(NH 3)4]Cl2 
(I) is added to  a solution of (NH4)3RhClG (II)-in aq. 
NH 4N 0 3, ap p t. of N H JR h C leJP tiN H ^]  is obtained. 
In  absence of NH4N 0 3 (II) is converted into 
(NH4)2[RhCl5,H20], which combines with (I) to  yield 
[R hC LJI^O lP tiN IL jl^ILp . W ith R bN 0 3 or 
CsN03 conc. solutions of (I) give [RhCl,,IL>0]M2 
(M =  Rb, Cs). R. T.

Rhodium  su lphito-am m ines. V. V. L e b e d in ­
s k i and N. N. ]\Iia s o je d o v  (Ann. Sect. Platine, 1939, 
No. 16, 65—76).—Aq. (NH4)3RhCl6 and aq. N aH S03 
(1 hr. a t 100°) yield a ppt., which when treated  with 
aq. NH 3 (1— 1-5 hr. a t 100°) gives 
Na,[Rh(NH3)3,( S 0 ^ ,S 0 3NalQH20. The salts 
Zn[Rh(NH3)3,(S0,)2~S03Na],6H20 , 
[C(NH)(NH2)2H]2[Rh(NH3)3,(S03)2,S03Na], and 
Ag3Rh(NH3)3(S03)3,l-5H ,0  are prepared therefrom.

R. T.
Compounds of irid ium  [salts] w ith  aceto- 

nitrile. V. V. L e b e d in s k i  and P . V. S im a n o v s k i 
(Ann. Sect. Platine, 1939, No. 16, 53—56).—MeCN 
and a boiling solution of (NH4)3IrCl6 in aq. NH 4C1 
yieM (NH i )2[IrC ls,MeCN],H20  (corresponding K 2 salt, 
+ 2 H 20 ; diguanidino-salt ■ [ f ’£(A,7?3)4] salt). R. T.



IX, X GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. 267

O xalates of am m onium -pyrid ine p latinum  
com pounds. V. I .  G o r e m ik in  and K . A. G l a d i- 
sch ev sk a ja  (Compt. rend. Acad. Sci. U.R.S.S., 1939, 
2 3 ,242—244).—Prep, of the following salts is described 
[Pt(C5H 5N)4]C20 4,H20 ; [Pt(NH 3)(C5H 5N)3]C20 4; cis- 
and <raw5-[Pt(NH3)2(C5H 5N)2]C20 4,2H 20 ; 
[Pt(NH 3)3(C5H 5N)]C20 4; cis-[Pt(C5H 5N)2(C20 4)] and 
[Pt(NH3)(C5H 5N)(HC20 4)2],4H20 . W. R. A.

H ydroxylam ine-th iocarbam ide p latinum  com ­
pounds. V. I. G o r e m ik in  (Compt. rend. Acad. 
Sci. U.R.S.S., 1939,23, 238—241).—Prep., properties, 
and u.25 of the compounds [Pt(NH 2OH),{CS(NH,),}2]Cl2, 
[P t N H2OH N H 3{CS(NH>)2}2]C12, “ - - ~
[P t N H 2OH C5H 5N{CS(NH2)2}2]CL, and 
[P t NH3 C5H 5N{CS(NH2)2}2]C12 are given. W . R. A.

T etra-am m inodisulphitoplatinum . S. A. B o r i- 
sov-Po to tzk i (Ann. Sect. Platine, 1939, No. 16,
41— 44).—S02 passed into a solution of Pt(N H 3)4CI2 
in  aq. K N 0 2 yields [Pt(Nn.,),(SO.,)2],2HM, converted 
by heating into Pt(N H 3)4S 04. R. T.

(A) Q uadrivalent p latinum  tr iam m in es. (B) 
Quadrivalent p latinum  tetram m ine. I. I.
T s c h er n ia ev  (Ann. Sect. Platine, 1939, No. 16,
5— 11, 13—19).— (a ) Pt(N H 3)2Cl2 and aq. NH3 a t 
95— 98° yield [Pt{NH3)30 l3]Cl (I), converted by aq. 
KOH into [Pt,(NH3)„,NH»,Cl], which with H N 0 3 
or H 2S04 gives “ [Pl{NH3)3Cl3]N 03,H20  or 
[Pt(NH3)3Cls]2S0 i ,3H20, respectively. (I) and AgNO, 
afford [Pt,{NH,)3,Cl,N02,Gl]Cl, which with KOH 
yields [Pt,{NH3)l,NH 2,Cl,N02,Cl]. [Pt(NH3)3Cl]Cl and 
aq. A gN 03 give [Pt,(NH3)3,H20 ,(N 0 3)2], which with Br 
in aq. K B r affords [Pt(NH3)3Br3\Br,H20.

(b) 20% aq. NH 3 when added to  (I) affords 
[Pt,{NH3)3,Cl,NH3,Ol]Gl2 (II), which with aq. KOH 
gives [Pt,(NH3Gl)2,NH 2,NH 3]0H,H20. (II) is reduced 
by N 2H4 to  [Pt(NH3)3Cl]Cl. R. T.

E thylene com pounds of p latinum  nitro- 
ch lorid es . (Miss) A. Gel m a n  and I. B. L it v a k  (Ann. 
Sect. Platine, 1939, No. 16, 29—33).—Aq. N aN 02 
added to  conc. aq. K[PtCl3,C2H 4] gives 
K[Pt,C2Hn,Cl,{NO^^\, which with P t(N H 3)4Cl2 
affords [Pt(NHs)i][Pt,C2H4i,Cl,(N03)2]2. A ttem pts to 
prepare analogous Co and Ni complexes were un­
successful. R. T.

Compounds of p latinum  [salts] w ith  aceto- 
n itrile. V. V. L e b e d in s k i  and V. A. G o lo vnia  
(Ann. Sect. Platine, 1939, No. 16, 57—64).—Aq. 
[Pt(NH 3)2Cl2] is shaken with MeCN (1— 1-5 hr. a t 
100°), the solution is filtered, and N a picrate is added 
to  the filtrate, giving a ppt. of 
[Pt,Cl,(NH3)2,MeCN]'O'C0H2(NO2)3; the corre­
sponding platinochloride is obtained analogously. 
Very sol. [P^NH ^^M eG N JC l (I) is obtained by 
boiling the filtrate with aq. NH 3, or similarly from 
[PtCl2,NH3,MeCN] or [PtCI3,MeCN]; the platino­
chloride and picrate of (I) are described. One of the 
N H 3 groups of (I) is probably combined with MeCN.

R. T.
Com pounds of p latinum  [salts] w ith  ethylenic  

hydrocarbons. A. Gelm a n  (Ann. Sect. Platine, 
1939, No. 16, 21—28).—Ag. K ,PtC l4 and CHR:CH2 
give complexes of the type" K[PtCl3,OHB-CH2], 
converted by aq. NH 3 or C5H 3N  into

[.PtCl2,NH 3,CH2.CHR] or [PlGl2,OsH5N,GHR:GH2\ 
(R =  Me, E t, P h ) ; (PtCl2,CHPh:CH2)2 is a by-product 
in the case of CHPhlCH,. NH 4[PtBr3,NH3] and C2H 4 
affords cis- and tTnns-[PtBr2,NH 3,G2H^}; cis- and 
tviins-[PtBr,C5H SN,G2H4] are prepared analogously.

R. T.
Fluorescence analysis. I . F luorem etry of 

fluorescein  and eosin . II. F luorescence in ­
dicators. H. G ot6 (Sci. Rep. Tohoku, 1940, 28, 
458—464, 465— 479).—I. Apparatus using filtered 
ultra-violet light is described. Changes in intensity 
of fluorescence between p a 2-71 and 12-84 are recorded 
for fluorescein (I) and eosin (II). Fluorescence of 
(I) betweenp a 5-6 and 13-0 is strong enough to be used, 
bu t accurate determinations should be carried out a t 
p a >9-6. The intensity of fluorescence of (II) is 
unchanged over a wide range of p a, and (II) can be 
determined a t p>n > 4 -5 ; most of the fluorescence 
disappears between p n 3 and 4.

II . The intensities of fluorescence of various 
indicators over different ranges of p a are recorded. 
The pn ranges a t  which fluorescence disappears or 
changes in colour a r e : salicylic acid 2-5— 4-0,
erythrosin 4-0—4-5, phloxin 2-5—4-0, umbclliferone 
6-5— 8-0, quinine 3-0—5-0, acridine 5-2—6-6, 0- 
C10H /O H  S-5—9-5, p-OH-C10H G-SO3H  8-0—9-0, 
coumarin 9-5—10-5, naphthionic acid 2-5—3-5 and
11-6. The characteristics and suitability of these 
indicators are discussed. L. S. T.

R ole of the tem perature factor in  determ ining  
2>n by m eans of the g la ss  electrode. V. A.
P t sc h e l in  (J. Appl. Chem. Russ., 1939, 12, 1548— 
1554).—The magnitude of the val. AE/Apa obtained 
when e.m.f. is measured by the ballistic method 
depends chiefly on the degree of saturation of the con­
denser, i.e., on the duration of charging. W ith fully 
charged condensers the vals. of AE/Apn found for a 
no. of buffer solutions were identical, using a glass or a 
H 2 electrode a t 30—50°. A t 10° the time required for 
full saturation of the condenser becomes very great. 
The increase in the temp, factor a t low temp, is 
ascribed chiefly to  increase in resistance of the glass 
electrode, which approaches th a t of the potentiometer 
c ircuit; in th a t case temp, differences between the 
electrode and the potentiometer m ay cause considerable 
errors. Where errors of ±0-1 p n are admissible temp, 
variations of 1—2° m ay be neglected; in other cases 
calibration curves should be applied. Morton’s con­
clusions as to  the applicability of the glass electrode 
are not upheld (A., 1934, 492). R. T.

D eterm ination of p a value of clay by the g la s s  
electrode.—See B., 1940, 358.

E lectrochem ical m ethod of determ ining iodine.
M. T o v b in  and M. F e l d m a n  (J. Phys. Chem. Russ., 
1939, 13, 818—825).—The method described for th e  
determination of small amounts of free I  in solution 
depends on its depolarising action. The decomp, of 
K I in aq. solution in ultra-violet light is autocatalysed 
by I. The rate of reaction of I  with starch has been 
measured. R. C.

D irect determ ination of oxygen  in  zinc oxide.—
SeeB ., 940,356.
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O xidation of thiophen-sulphur by calcium  
hypochlorite solutions. E. G. R. Ar d a g h , W. H. 
B ow m an , and A. S. W e a t h e r b u r n  (J.S.C.I., 1940,59, 
27—28).—Factors influencing the proportion of 
thiophen-S converted into S 0 4" as a result of oxidative 
action of Ca(OCl)2 solutions (I) are discussed. The 
p n vals. most effective for the oxidation of thiophen 
by this method are ~7:—S ; such vals. for (I) will result 
from the use of an initial pa 8 or, for long periods of 
treatm ent, p n 9. The use of other acidifying agents for 
the adjustm ent of the initial gave essentially the 
same results as AcOH.

Volum etric determ ination of sulphuric acid  
in  potassium  perm anganate solutions.—See B., 
1940, 356.

D etection and determ ination of ortho-, pyro-, 
and m eta-phosphoric acid in  the presence of 
one another. B. W u r zsch m itt  and W . S c h u h - 
k n e c h t  (Angew. Chem., 1940, 52, 711—715).—P 0 4" ' 
(I) gives a  yellow ppt. in 30 sec. with twice its vol. of 
Lorenz’s molybdate solution, whereas P 0 3' (II) 
reacts only after 90 sec., and P40 7" "  (III) after a 
much longer time. To detect (III) the solution is 
saturated with NH4I, adjusted just to  blue with 
bromophenol-blue, and boiled with half its vol. of 
10% aq. Znl2; if (III) is present a white flocculent 
ppt. is formed and the solution becomes yellow. (II) 
gives a white flocculent ppt. when the solution, 
ju st acid with AcOH, is boiled with 10% aq. BaCl2; 
in this test much (III) gives a slight cryst. ppt. 
whilst (I) gives no ppt. (P 03)3" ' (IV) is detected by 
removing (I), (III), and (P 0 3)GVI with BaCl2 in 
boiling neutral (phenolphthalein) solution and testing 
the filtrate with molybdate after hydrolysis of (IV). 
Eor quant, analysis to tal P 20 s is determined by pptn. 
with molybdate after boiling with H N 0 3 and drying 
the ppt. in vac. for weighing; (III) is determined by 
treating 100 c.c. of the solution, neutralised to a 
Me2-yellow-methylene-blue indicator, with 25 c.c. of a 
solution containing 10% of Znl2 and 20% of isTH4I, 
and titrating with N-NaOH until a pure green colour 
is obtained. (I) is determined by treating the solution 
(100 c.c.) with 15 g. of NaCl, 50 c.c. of 10% aq. 
Na2Mo04, and 30 c.c. of EtOAc, cooling in ice, and 
shaking with 50 c.c. of ice-cold n-HC1. The EtOAc 
layer is separated and evaporated to dryness, the 
residue oxidised with HNOs and dissolved in aq. 
NH3, and the solution pptd. with the Lorenz molyb­
date solution. (II) is determined by difference : total 
P 20 5 less th a t present as (I) and (III). A. R. P.

Cerim etric determ ination of sm all am ounts 
of arsenic after reduction w ith  hypophosphite  
reagent. I. M. K o l t h o ff  and E. A mdttr (Ind. 
Eng. Chem. [Anal.], 1940, 12, 177— 179).—As111 and 
AsT are reduced to As by heating a t 80—90° with 
Ca(H2P 0 2)2 in ~6n-HC1. Reduction is also quant, 
bu t slower in  3n-HC1 (cf. B., 1929, 1046). The As 
is dissolved in an excess of 0-005N-Ce(S04)2, and the 
excess back-titrated with 0-005n-As20 3 in presence of 
0 s0 4 as catalyst and with o-phenanthroline-Fe" 
complex as indicator. 1 mg. of As can be determined 
with an accuracy of 0-5% and 0-1 mg. with an accuracy 
o f l —2%. Sn and Sb do not interfere. 0-05n-Cc(S04)2 
in  n-H 2S 0 4 is stable for > S  months, and 0-005n-

Ce(S04)2 is stable after keeping for one wreek to  oxidise 
traces of reducing substances present. Test data, 
details of procedure, and funnels for filtering small 
amounts of As are described. L. S. T.

C olorim etric determ ination of arsenic in  
alloys.—See B., 1940, 364.

D eterm ination of sm all am ounts of arsenic  
in  copper.—See B., 1940, 365.

C olorim etric determ ination of carbon m on­
oxide. S. M. T sch u m a n o v  and M. B. A x e l r o d  
(J. Appl. Chem. Russ., 1939,12, 156S—1570).—Feni 
on SiOa gel is reduced by CO, and the Feir produced is 
indicated by a  blue colour given with K 3Fe(CN)6; 
the reaction is not quant. R . T.

Sim plification of P ow er’s  m ethod for the  
determ ination of carbon dioxide in  natural 
w aters and com parison w ith  the titration  
m ethod. C. A. P e t e r s , S. W il l ia m s , and P. C. 
M itc h ell  (Ecology, 1940, 21, 107— 109).—Temp, 
corrections and a  simplified calculation are given.

L. G. G. W.
Rapid determ ination of hydrogen cyanide in  

gases.—See B., 1940, 336.
Determ ination of caustic alkali in  soaps.—See

B., 1940, 373.
Volum etric determ ination of sm all quantities 

of barium  and sulphate w ith  barium  rhodizonate 
as indicator. D eterm ination of sulphur in  iron  
pyrites. C. C. Mil l e r  (J.C.S., 1940, 401— 406).—A 
standard procedure is described, whereby a  suspension 
of the scarlet modification of Ba rhodizonate in EtO H  
m ay be used as indicator in the titration  of Ba with 
S04'',  and of S04"  indirectly. Results are accurate 
to 1% for 4—20 mg. of S04", in presence of m any 
cations including A l"' and Fe", bu t P 0 4" ' causes 
e r ro rs  [-2%. F. J. G.

Spectrographic determ ination of sm a ll con­
centrations of beryllium  in  m agn esiu m  alloys.—
See B., 1940, 367.

D eterm ination of free m agn esia  in  m agnesian  
lim e .—See B., 1940, 356.

E m pirical m ercurim etric m ethod for [deter­
m ination  of] zinc. A. C. T it u s  and J . S. Ol s e n  
(Ind. Eng. Chem. [Anal.], 1940, 12, 133—135).—The 
routine method described consists of pptg. Zn" as 
ZnHg(CNS)4 (I), dissolving the washed ppt. in 0-1 1n- 
K I, and titrating  the apparent excess of IQ  with 
OTN-Hg(NOg)2 (Fe111 alum). The relation between 
the apparent consumption of I ' and Zn” is represented 
by a linear equation. W ith 0-16 g. of Zn the error 
is ~  0-6%. Many impurities possibly present in the 
original sample are removed in the filtrate from (I), 
and do not interfere. L. S. T.

Separation of cadm ium  from  zinc u sin g  
granular alum inium . F. E. T o w n s e n d  and G. N. 
Ca d e , jun.  (Ind. Eng. Chem. [Anal.], 1940,12, 163— 
164).—Cd and Zn are first separated from other 
elements of the H 2S and (NH4)2S groups by standard 
methods, and Pb is removed by evaporation with 
H 2S 04. The filtrate from the P bS04 is eventually 
boiled twice with granular Al to  ppt. Cd, and the
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A1 removed by dissolution in NaOH. The Cd 
is then determined by titration  with standard 
K 4Fe(CN)6, using U 0 2 acetate as external indicator, 
or by electro-deposition from CN' solution. No Cd 
is left in the filtrate after two pptns. with Al, and 
no Zn occurs in the washed Al +  Cd ppt. Erom 
samples containing much Zn or Ee, the Cd and some 
of the Zn should first be pptd. with H 2S. Details of 
procedure and test analyses for Cd in different com­
mercial products are recorded. The use of granular 
Al reduces the no. of H 2S separations in determining 
Cd, and saves time. L. S. T.

A nalysis of cadm ium -plating solutions.—See
B., 1940, 368.

M icro-detection and m icro-determ ination  of 
silver and m ercury. G. B oullloux  (Bull. Soc. 
chim., 1940, [v], 7, 184—187).—Methylene-blue (I) 
mercuri-iodide reacts with Ag* in solutions acidified 
with AcOH with liberation of the free dye. This 
reaction can be utilised for the detection and colori­
metric determination of 1—35 [xg. of Ag" in 1 c.c. of 
solution. Unless the solution is deeply coloured by 
presence of large amounts of Cu, Ni, Co, Cr, or U, 
common metals (except Fem ) do not interfere with 
the test, bu t Cr04", AuC14', PtCl«;", and Fe(CN)e"", 
which ppt. (I), and materials which liberate I  from 
I ' m ust be absent. (I) mercuri-iodide can also be 
used as an external indicator in the determination of 
halogens with AgN03 and of I ' with H g(N 03)2. The 
reagent is obtained by pptg. 1 % aq. (I) with excess 
of aq. K 2HgI4, prepared by saturating conc. aq. K I 
with H g l2. The ppt. is washed with 0-01% aq. (I) 
until the filtrate is slightly coloured, and is then 
washed with aq. AcOH. I t  is stored as a suspension 
in very dil. AcOH. J . W. S.

P olarographic m ethod of determ ining lead  
and tin  in  p otassiu m  fluoroxyniobate and 
niobium . A. S. Sc h a c h o v  (J. Appl. Chem. Russ., 
1939, 12, 1555—1559).—Pb m ay be determined in 
alkaline or acid citrate solution, b u t Sn, and Pb in 
presence of Sn, only in alkaline solution. T rust­
worthy results are obtained for K 2NbOF5 and Nb 
containing Pb 0-2—0-5 and Sn 0-9—1-2%. R. T.

U se of adsorption processes for the detection  
of “ traces."  K. L. S u t h e r l a n d  (Nature, 1940, 
145, 553).—Air displaces H 20  from a polished surface 
of pyrite when 25 mg. per 1. of OEt-CS2K  (I) are added 
to  the H 20 ; one part of CN' in 2 x  107 of H 20  pre­
vents this. The surface of sphalerite becomes air- 
avid when 0-006 mg. per 1. of Pb(N 03)2 is added to 
H 20  containing (I). Similarly, 8 parts of Cu" in 
10s of H 20  can be detected in presence of 
N E t2-CS2Na. L. S. T.

D eterm ination  of traces of lead and thallium  
in  pharm aceutical chem icals.—See B., 1940, 402.

IodofLuoride m ethod for the determ ination of 
copper. Effects of antim ony, alum inium , and 
calcium . W. R. Cr o w e l l  and A. T. Sp ih e r  (Ind. 
Eng. Chem. [Anal.], 1940, 12, 147; cf. A., 1938, I, 
271).—Sb in amounts > 2 0  mg. m ust be absent; 
Cu" is probably adsorbed by antimonic acid during 
the treatm ent with mineral acids. 0-3 g. of Al as 
sulphate, 0-2 g. each of Al and Fe, and 0-2 g. each

of Al, Fe, and As can still be present and the average 
error in the results be <0-1% . I f  CaS04 is filtered 
off and washed before the addition of NH 3 and 
NH 4F,H F, 0-4 g. of Ca, 0-3 g. each of Ca and Fe, 
0-3 g. each of Fe and Ca, and 0-2 g. of As can be 
present for the same degree of accuracy. F iltration 
is unnecessary with <0-1 g. of Ca. When Al, Ca, 
and Fe are present fuming with H 2S04 after the 
H N 0 3 treatm ent in the opening up of tho ore is 
essential. L. S. T.

Volum etric titrations w ith  potassium  brom ate.
G. T r avag li (Annali Chim. Appl., 1940, 30, 122— 
126).—Cu2Cl2 is titra ted  by 0-lN-KBr03 to  Me- 
orange (violet-blue colour change) in presence of HC1 
and C 02. The method is applicable to  other Cu salts 
and to  the determination of reducing sugars.

F. O. H.
Q uantitative separation of m eta ls by hydrogen  

sulphide. III. Separation of zinc from  iron  
by hydrogen sulphide, and the induced pre­
cipitation of ferrous sulphide by zinc sulphide.
IV. Separation of copper from  th alliu m  by  
hydrogen sulphide, and the induced precip it­
ation of thallous sulphide by cupric su lphide.
V. Separation of nickel, cobalt, and zinc from  
m anganese. H. K at6  (Sci. Rep. Tohoku, 1940, 
28, 480— 490, 491—499, 500—511; cf. A., 1935, 719). 
—III . Pptn. of FeS from FeS04 commences a t p a
3-3+ and is complete a t  p n 4-36. FeS is pptd. on 
the surface of ZnS under conditions in which 
[Fe"][S"] is <  the solubility product. Evidence th a t 
this induced pptn. is due to  adsorption is discussed. 
In  practice, the safe p n range for separating Zn‘* 
from Fe" as sulphide is 2-0—2-9; the most suitable 
p a is 2-4. CH2C1-C02' buffer is preferred to  formate. 
The solubility product calc, for FeS is 3-6 X 10-19.

IV. Pptn . of T12S commences a t p K ~ 2 , and is 
complete a t p a 4-32. The solubility product calc, is
6-7 x 10-23. Induced pptn. of T12S on CuS occurs, and 
is due probably to  adsorption. For the complete 
separation of Cu" from Tl", H 2S should be passed into 
solutions 2n. with respect to  H 2S04 or n . with respect 
to HC1.

V. Pptn . of Bln commences a t  p a ~5-3. The calc, 
solubility product is 4-2 x 10-15. The green form of 
MnS is not pptd. in acid solution, bu t transformation 
from pink to  green occurs readily a t  p a 9-5—10. 
Some induced pptn. of MnS with ZnS, CoS, or NiS can 
occur. The most suitable p n ranges for separating 
Mn from Zn and from Co and Ni are 3—4 and 4-0—
4-8, respectively. In  practice, an excess of a buffer 
solution (AcOH-NaOAc) of p a 4-4 should be added to 
the nearly neutral, unbuffered solution containing N i", 
Co", and Mn", heated to  70°, and saturated with H2S.

L. S. T.
Determ ination of sm all am ounts of copper  

and m anganese in  dyes etc.—See B., 1940, 347.
Potentiom etric exam ination of anticorrosive  

p igm en ts.—See B., 1940, 377.
Detection and m icro-determ ination  of rare  

elem ents by  lum inescence. M. Se r y ig n e  (Bull. 
Soc. chim., 1940, [v], 7, 121—132; cf. A., 1939,1, 58, 
599).—The sample is dissolved in fused CaW 04, 
which is subsequently powdered and distributed in a
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thin layer on a Pyrex or S i02 tube. I ts  luminescence 
is excited by placing the specimen around a discharge 
tube, or, alternatively, by arranging it  inside a  dis­
charge tube. In  either case the temp, of the sample 
is m aintained a t  90—150° while the spectrum is 
photographed. The method permits the detection of
5— 100 X 10*7 g. of rare earth m etal in  1 g. of CaW 04. 
Comparison of the intensity of the luminescence 
obtained with th a t obtained from standards can be 
used for the determination of small amounts of these 
metals. J .  W. S.

A pplication of internal com plex com pounds 
in  colorim etry (Determ ination of alum inium  
w ith  the aid of aurintricarboxylic acid.) A. K. 
B abko  (J. Appl. Chem. Russ., 1939, 12, 1560— 
1567).—The transition point of aurintricarboxylic 
acid (I) is at;pH 13-1. The absorption spectra of (I), its 
anion, and its A1 salt are given. (I) is preferable to 
alizarin for the colorimetric determination of Al.

R. T.
Spectrographic determ ination of sm all  

am ounts of alum inium  in  iron and steel.—See
B., 1940, 364.

D eterm ination of m anganese as pyrophosphate.
B. Morsan  (Arh. Kemiju, 1939, 12, 109—124).— 
1 c.c. of conc. H 2S04 and 15 c.c. of saturated aq. 
Na2H P 0 4 are added to  20 c.c. of solution, followed by 
aq. N H 3 to  a faint pink colour (phenolphthalein). 
200 c.c. of H 20  are added, and the suspension is 
heated for 3 hr. a t 100°, the ppt. of MriNH4P 0 4 is 
collected, washed, ignited (850°), and weighed as 
Mn2P 20 7. R. T.

A m m onium  persulphate reaction for m an­
ganese. P . G. P opov  (J. Appl. Chem. Russ., 1939, 
1 2 , 1738— 1739).—Under certain conditions S20 8" 
oxidises Mn11 to  M h ^ in  absence of A g '; this reaction 
cannot therefore serve as a test for Ag‘ except when a 
blank tes t is negative. R. T.

Rapid volum etric determ ination of iron and 
titan ium  ; application to  ilm en ite analysis.
P. R. S ubbaram an  and K. R. K rish n a sw a m i (Proc. 
Indian Acad. Sci., 1940,11, A, 106—115).—A mixture 
containing Ee and Ti is reduced to  Ee11 and Ti111. 
TiIir is determined by titration with Fe2(S04)3, and 
both Ee11 and Ti111 by K M n04. These methods 
have been applied to  the analysis of ilmenite.

W. R. A.
Potentiom etric titration  of iron. D. I. R ja b t - 

so h ik o v  and V. G. S il n it s c h e n k o  (J. Appl. Chem. 
Russ., 1939, 12, 1907—1911).—Fem  is reduced to  
Ee11 by means of CuCl, and the solution is titra ted  -with 
standard K M n04 solution. R. T.

O xidation-reduction indicators in  qualitative 
analysis. U se  of ferrous d im ethylglyoxim e.
G. Ch a r lo t  (Bull. Soc. chim., 1940, [v], 7, 144^-150). 
—Fe11 dimethylglyoxime (I) in aq. NH 3 is decolorised 
by M nO/, 01 ', I 0 4', Fe(CN)6" ', and S20 8", thereby 
permitting the detection of these ions in the presence 
of C103', V 03', I 0 3', B r0 3', As04" \  and C104'. (I) in 
aq. NH3, previously decolorised by oxidation, is re­
generated by S20 4" and S", and can be used for 
detecting these ions in the presence of CN', I ',  P 0 3" ', 
P 0 3", S03", S20 3", or CH20 . The reaction can also

be used for the detection of Ce"‘, Sn” , and VO". 
Small quantities of Fe(CN)6" ' can be titra ted  with (I).

(T. W. S.
T est for cobalt. B. N i l s s e n  and A. P a u l s e n  

(Tids. Kjemi, 1940, 20, 52).—The sensitivity of the 
(CMeIN,.OH)3-polysulphide tes t for Co is increased 
to  a t least 1 in 5 X 10® by  oxidation to  Co-"  with 
H 20 2 before addition of N a  polysulphide. F iltration 
is preferable i f  Cu is present, but no common cation 
interferes. M. H. M. A.

D etection of nickel by a flotational reaction.
I . M. K o renm an  and V. V. D u d n ik  (J. Appl. Chem. 
Russ., 1939, 12, 1742—1743).—Excess of 
(CMe!N-OII)2 in  aq. NH3 is added to  10 ml. of the 
solution, which is then shaken with 0-5 ml. of CC14. 
Ni (<5 (ig.) is indicated by a red film forming a t  the 
phase interface. Co, Mnn , Pb11, Fem , Cru , Crm , 
Cu11, Bi, Al, Zn, and Ag interfere. R . T.

V olum etric determ ination of tungsten . M. L.
H olt and A. G. Gr a y  (Ind. Eng. Chem. [Anal.], 
1940, 1 2 , 144— 146).— in conc. HC1 is reduced 
to  W111 a t  ~60° by liquid Pb-H g in a reductor of 
special design. The Wxri is a t once reoxidised by 
aq. Fe111 N H 4 sulphate, and the Fe11 produced is 
titra ted  with K 2Cr20 7 (Ba diphenylaminesulphonate). 
The method is applicable to  macro- and semi-micro­
quantities. Test data  and procedures for determining 
W  in tungstate solutions, Fe-W , and electro-deposited 
W -N i alloys are given. A Sn amalgam is un­
satisfactory for the reduction. L. S. T.

N ew  applications of the silver reductor. 
Determ ination of uranium  and copper. N.
B ir n b a u m  and S. M. E dm onds (Lid. Eng. Chem. 
[Anal.], 1940, 12, 155— 157; cf. A., 1938, I, 158).— 
The reduction of U 0 2n  to  UIV in the Ag reductor is 
quant, in hot 4m-HC1. The I F 5" is then  titra ted  with 
0-lM-Ce(S04)2 a t  room temp, in presence of H 3P 0 4, 
using o-phenanthroline-Fe" complex (I) as indicator. 
Titrations in hot solution with this indicator are un ­
satisfactory (cf. A., 1933, 1025), bu t in presence of 
H 3P 0 4 the reaction is rapid and the end-point sharp 
a t  room temp. AcOH (10 ml. per 50 of 4m-HC1) does 
not interfere, bu t H N 03, Fe, Mo, V, and Cu m ust be 
absent. Cu” is reduced quantitatively to  Cu’ in  the 
Ag reductor in 2m-HC1. The Cu- is collected under 
Fen i alum, and the Fe” titra ted  with Ce(S04)2 [(I)]. 
Zn, Sn, Asv, Bi, Cd, and comparatively large amounts 
of H N 0 3 do not interfere; Fe, Mo, U, and V m ust be 
absent. L. S. T.

D eterm ination of titan ium  in  alum inium  and  
in  lig h t alloys by absolute colorim etry.—See
B., 1940, 368.

D eterm ination  of germ anium  by m eans of
8-hydroxyquinoline . I. P . A llm arin  and 0 . A. 
Al e x e e v a  (J. Appl. Chem. Russ., 1939, 12, 1900— 
1906).—2 ml. of 5%  aq. (NH4)2Mo04 are added per 
mg. of G e02 present in 50 ml. of neutral solution, 
followed by 3 ml. of 10% H 2S04 and H 20  to  100 ml. 
9 ml. of conc. HC1 are added after 5 min., followed 
by 20 ml. of 2%  8-hydroxyquinoline in 12% AcOH, 
and the ppt. of (C9H 7ON)4,H4[Ge(Mo12O40)] is col­
lected after 3— 12 hr., washed with a mixture of 
7 ml. of conc. HC1 with 25 ml. of 8-hydroxyquinoline
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solution, and then with H aO, dried a t 110°, and 
weighed. The method gives trustw orthy results for 
solutions containing 0-05— 10 mg. Ge. R. T.

D etection of b ism uth  by a flotational reaction.
I. M. K orenm an  and N. T. S o r o k in a  (J. Appl. 
Chem. Russ., 1939, 12, 1740—1741).—2 ml. of 25% 
K I, a few crystals of Na2S03, and a few drops of 
CSH SN  are added to  the solution, which is then 
shaken with 1 ml. of E t20 ;  Bi (<8 ¡j-g.) is indicated 
by a yellow film forming a t the phase interface. Al, 
Ee111, Mn“  Zn, Cd, Cu11, PbIr, Hg11, Sn11, SbIir, and 
Ag interfere; in their presence Na2S 04 is added 
together with the N a2S 03, and the E taO layer with 
the pellicle is shaken with aq. Na K  tartra te , the aq. 
layer is made acid with HC1, and the reaction is 
repeated (<t;0-15 mg. Bi). R. T.

M easurem ent of very sm all am ounts of heat 
and very sm a ll changes of tem perature. S. 
Z a m en h o f  (Rev. Sci. Instr., 1940, 11, 123—125).— 
The gas or vapour thermometer described detects 
temp, changes ~ 0-0001° and quantities of heat 
~ 10~4 g.-cal. by observation through a micro­
scope of the shift of the top of the meniscus due to 
changes in the shape of the meniscus while the cir- 
cumfercnce remains stationary. N. M. B.

[D eterm ination of] th erm al conductivity of 
gases by a relative m ethod w ith  an application  
to  deuterium . W. G. K a n n u l u ik  (Proc. Roy. 
Soc., 1940, A, 175, 36—48).—The method consists 
of the use of a  short, thick “ hot wire ” for which an 
approx. theory is given. The ratio of the conduc­
tiv ity  of H 2 to  th a t of D2 a t 0° is 1-365. G. D. P.

D irect calibration of a copper-constantan  
therm el for m easurem ent of tem perature differ­
ences at a series of tem peratures. J. S. B u r l e w  
and R. P. Sm ith  (J. Amer. Chem. Soc., 1940, 62, 
701—704).—A  direct differential method of calibra­
tion is described. Vais, obtained by it  for a Cu- 
constantan thermel are in complete agreement with 
those obtained for the same thermel by the integral 
method. W. R. A.

Resonance m ethod for m easuring  the ratio  
of the specific heats of a g as, Cp/Cv. I. A. L. 
Cla r k  and L. K atz (Canad. J . Res., 1940, 18, A, 
22— 38).—The apparatus consists of two similar 
chambers separated by a steel piston which is caused 
to  oscillate by an external alternating magnetic field, 
and y  is calc, from the resonance frequency.

E. J .  G.
R hodium  m irrors. M. A tjw arter  (J. Appl. 

Physics, 1939,10, 705—710).—Rh forms an adherent 
and hard film not subject to  either physical or chemical 
ageing and with relatively const, reflecting power 
throughout the visible spectrum. Semi-transparent 
R h mirrors can bo used to  reduce light intensity 
without change in  X-distribution. 0 . D. S.

N ew  m ethods in  spectroscopy. G. R. H a r ­
r is o n  (Science, 1940, 91, 225—228).—An address.

L. S. T.
Iron arc as a standard source for spectro- 

chem ical analysis. M. Sl a v in  (Ind. Eng. Chem. 
[Anal.], 1940, 12, 131—133; A., 1938, I, 535).—The 
form of the arc, an Ee bead placed between graphite

electrodes, the method of using it  as a standard, and 
applications of its use are described. L. S. T.

M onochrom ator for spectrophotom etric in ­
vestigations. E. St r o h b u s c h  (Z. Instrum kde.,
1939, 59, 417—421).—The optical system is de­
scribed. A. J .  M.

G eneralisation of the B ragg-d e B roglie m ethod  
of focussing for application to  double-crystal 
X-ray spectrographs. H. T. P l a se n o ia  (Compt. 
rend., 1940, 210, 395—398).—Conditions for Bragg 
focussing with two parallel crystals, reflecting from 
their principal faces or planes perpendicular to  a 
cleavage plane, are derived. The use of a divergent 
beam renders a collimating system unnecessary, and 
high luminosity is obtained without loss of resolving 
power. A. J .  E. W.

Concave spherical crystals of barium  copper 
stearate for use in  long  w ave-len gth  X-ray  
spectrom eters. C. L. A n d r e w s  (Rev. Sci. Instr.,
1940, 11, 111—114).—To diffract and focus a mono­
chromatic beam of X-rays, multiple unimol. layers of 
Ba Cu stearate were deposited on an  accurately 
ground concave spherical glass surface. W ith a 
spherical crystal of radius 218 cm., grating space 
~50-5 a ., photographs of the Al region (unre­
solved) were obtained in 30 min. a t 3 kv. and 15 ma. 
The intensity and resolving power from the grating 
are probably adequate for measurements of absorption 
coeffs. a t XX. > 8  a . with an ionisation chamber.

N. M. B.
S etting  crysta ls for sin g le-crysta l X-ray 

photographs. M. Ar n f e l t  (Arkiv Kemi, Min., 
Geol., 1939, 13, B, No. 9, 7 pp.).—The method is 
based on the principle of the reciprocal la ttice; the 
technique is slightly different from th a t of Bernal 
(A., 1927, 9). T. H . G.

T w o-crystal W eissenberg X-ray goniom eter. 
W . A. W o o ster  and A. J . P . Ma r t in  (J. Sci. Instr., 
1940, 17, 83—89).—The standard and unknown 
crystal are both arranged on the axis of the cylindrical 
camera and reflexions from both obtained on the 
same film. In  this way fluctuations of X -ray output 
and variations in the sensitivity and development of 
the film do no t affect the determination of relative 
intensity of reflexion. D. E. R.

Very sensitive therm o-elem ent for the deter­
m ination  of radiation. G. R o s e n t h a l  (Z. In­
strumkde., 1939, 59, 432— 439, 457—463).—Details 
of construction are given. A. J . M.

Evaluation of radiation in tensities by a s im ­
plified  spectrographic m ethod. A. J. Ma d d o o k  
(J. Sci. Instr., 1940, 17, 89-—92).—The radiation is 
reflected from a MgO screen on to  a quartz spectro­
graph and the spectrum compared •with a series of 
spectra obtained similarly from a standard source 
of radiation, the intensity of the la tter being varied 
in steps of 10%. Visual comparison of corresponding 
XX m ay be made with an accuracy of 5— 10%, and 
the summation of the whole intensities with an 
accuracy of ~ 3 % . D. E. R.

Theory of crossed  s lit  m ethod of observation  
[of concentration gradients]. H. Sv e n ss o n  (Kol- 
loid-Z., 1940, 90, 141— 156; cf. A., 1939, I, 370).—
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The sensitivity of the method and various sources 
of error are treated mathematically. The use of the 
different lenses is discussed and the setting-up and 
adjustm ent of the apparatus are described. E. L. U.

Photo-electric m icro-photom eter. M. V e r a in  
(Atti X  Congr. Internaz. Chim., 1938, IV, 478— 481).

E. 0 . H.
Photo-efiect and its  application in  photo­

cells. H. V e r l e g e r  (Z. Instrum kde., 1939, 59 , 
396— 415).—A review. A. J . M.

N ull-type photo-electric spectrophotom eter.
C. J . B arton  and J . H. Y oe (Ind. Eng. Chem. [Anal.], 
1940, 12, 166—168).—Details of construction and 
operation of an instrum ent employing barrier-layer 
photo-cells, and tests of accuracy, sensitivity, and 
reproducibility, are given. The apparatus can be used 
for accurate spectrophotometric measurements, the 
study of colorimetric methods of analysis, and other 
types of absorption measurements. L. S. T.

Photo-electric ce lls sensitive to  long-w ave  
length  radiation. B ism uth  sulphide cell.—See
B., 1940, 371.

Photo-electric m icro-densitom eter. M. Sp i e - 
g e l-Adole  and R. H. P ec k h a m  (Ind. Eng. Chem. 
[Anal.], 1940,12,1S2—184).—The apparatus described 
consists mainly of a light source, a microscope stand, 
and a photo-electric cell ; it permits graphical descrip­
tions of X-ray diffraction patterns to bo given.

L. S. T.
Synchronising the illum ination  for an ultra­

centrifuge. Y. B jô r n s t à h l  (J. Sci. Instr., 1939, 
16, 254—256).—An ultracentrifuge suitable for the 
optical measurement of sedimentation velocities is 
described. A light source of const, intensity is 
interrupted by means of a  rotating aperture disc, 
and two methods of synchronising this disc with the 
centrifuge are described. C. R. H.

N ew  results w ith  lum inescent substances and 
their u se. N. R ie h l  (Chem.-Ztg., 1940, 64, 8— 11 ; 
cf. A., 1939,1, 124).—A review of new applications of 
luminescent substances, including the production of 
more sensitive ZnS fluorescent screens and of lumin­
escent photographic emulsions, for use in X-ray and 
related technique ; also the development of new forms 
of white and coloured lighting by means of discharge 
tubes coated with new luminescent substances, e.g., 
Zn2Si04-C aW 04. The night illumination of external 
chemical plant, in the absence of normal lighting, by 
means of luminous paint and ultra-violet light, is 
described. D. E. R.

(A) D evelopm ent of the electron m icroscope. 
L. C. M a r t in , D. H. P a r n u ji, and G. S. Speak. ~(b) 
O ptics of the electron m icroscope. L. C. Ma r t in  
( J . Roy. Microscop. Soc., 1939, [ni], 5 9 ,203—216,217— 
231).—(a ) Testing, modifications, and adjustm ents of 
the apparatus previously described (cf. A., 1937, I, 
152) are reported. Possible causes of residual effects 
and attem pted methods for their elimination are 
summarised under 11 heads.

(b) A detailed consideration of the causes of 
“ streaking ” in the images, and a brief reference to  the 
effect of spherical aberration on the resolving limit and 
to  depth of focus. NI M. B.

D ropping electrode w ith  a constant head of 
m ercury. E. E. M u e l l e r  (Ind. Eng. Chem. 
[Anal.], 1940, 12, 171)—A Hg reservoir using the 
principle of the Mariotte flask is sealed on to the 
dropping electrode, and maintains a const, head of Hg 
in polarographic measurements. L. S. T.

T em perature corrections in  p B determ inations 
w ith  the g lass electrode. O. N y n a s  (Einska 
Kem. Medd., 1939, 48, 129—138).—Temp, correction 
is discussed mathematically. The correction factor, 
All], is most easily obtained graphically from measure­
ments of dpn/di, apparent and real, of buffer solutions 
of widely separated p n. AE  oc p n over a wide range.

M. H. M. A.
M ercury cathode in  m etallurgical analysis.—  

See B., 1940, 367.
Electric m om ents of m olecules. M. E. H o b b s , 

J .  W . J ac o k es , and P. M. Gross  (Rev. Sci. Instr., 
1940, 11, 126—133).—On the basis of tho Debye 
expression, determinations of mol. polarisation over a  
small temp, interval with an  apparatus giving high 
precision measurements of e and its  dependence on 
temp, is a method of obtaining an accurate val. of the 
dipole moment of gaseous polar substances. The 
apparatus described consists of oscillators, a measuring 
condenser operated by a  1-m. arm carrying at one end a 
micrometer microscope, a high-capacitance gas con­
denser and fixed reference capacitance, a vapour 
therm ostat with m anostat to control the temp, of the 
gas condenser, and high-precision pressure-measuring 
gauges. N. M. B.

Action of the G eiger-M uller counter. C. H.
Co llie  and D. R oae (Proc. Physical Soc., 1940, 52, 
186—190).—In  view of the uncertainty as to  the action 
mechanism, an  investigation of the working of a  
counter filled with He and EtO H  vapour was made.
Results, combined with available data, show th a t
ionisation by collision is the dominant process over a  
large voltage range. N. M. B.

Ten-litre volum etric flask . E. J. R e it h e l  
(Ind. Eng. Chem. [Anal.], 1940, 12, 159).—Vols. of 
~10 1. can be measured with an accuracy of ± 5  ml. 
by using a graduated pipette as a vol. indicator in 
the manner described. The pipette is adjusted so 
th a t it  touches the surface of the liquid contained in a
12-1. bottle. L. S. T.

Carbonate-veronal buffer solution covering p n
7-5 to 10-7. E. J .  K in g  and G. E. D e l o r y  (Enzymo- 
logia, 1940, 8 , 278—279).—25 c.c. of 0-lM-Na veronal 
are added to  the appropiate amount of O-In-HCI 
in a 100-c.c. flask, followed by 25 c.c. of 0-lM-Na2C03. 
The contents are mixed and diluted to 100 c.c. 
When stored in well stoppered paraffin-waxed bottles 
the buffers retain their p u val. for < 10  months.

J . N. A.
U niversal buffer m ixture. H. T. S. B r it t o n  

(Analyst, 1940, 65, 220).—Johnson and Lindsey’s 
(A., 1939, I, 482) modification of Britton and 
Robinson’s universal buffer mixture (A., 1931, 910). 
has akeady been adopted by Britton and Welford 
(A., 1938,1 ,34). E . C. B . S.

Apparatus for the Kjeldahl determ ination of 
nitrogen. H . L ecoq  (Bull. Soc. Chim. biol., 1940,
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22, 112—113).—The vessel containing the NH 3 is 
placed inside the steam generator. A. L.

M otorised apparatus for rapid determ ination  
of calcium  and m agn esiu m  in  w ater.—See B., 
1940, 413.

Apparatus for determ ination of hardness of 
w ater by the B outron-B oudet m ethod.—See B., 
1940, 331.

W eighing bottle. W. A. T a e b e l  (Ind. Eng. 
Chem. [Anal.], 1940, 12, 141).—The bottle consists of 
a glass tube into which a funnel is sealed; the stem of 
the funnel is closed by a ground-glass stopper. 
Liquids or finely-divided or fluffy solids can be trans­
ferred directly to  a vessel without loss. L. S. T.

Sealable absorption m icro-tube. A. N. P r a ter  
(Ind. Eng. Chem. [Anal.], 1940, 12, 184).—The 
modified Friedrichs tube described and illustrated 
weighs < 15  g. when full and contains sufficient 
absorbent for 25 analyses. Larger tubes of the same 
design are suitable for semi-micro-determinations.

L. S. T.
M agnetic shaking device. S. K iy o m izu  (Ind. 

Eng. Chem. [Anal.], 1940, 12, 174).—A device for 
shaking samples in a therm ostat is described and 
illustrated. L. S. T.

A ll-g lass ball valve stirrer. S. L io tta  (Ind. 
Eng. Chem. [Anal.], 1940,12, 173).—-The stirrer has a 
hollow glass ball inside a cylindrical moving piston, and 
provides a  slow-motion type of stirring with a positive 
flow of solution from bottom to top. Constructional 
details of the stirrer and a method of seating it in a 
Dewar container are illustrated. L . S. T.

Flow  divider for g a ses . J. H. B r u u n  (Ind. 
Eng. Chem. [Anal.], 1940, 12, 172).—The apparatus 
described and illustrated divides the main gas stream 
into desired proportions by varying the resistance, of a 
capillary tube to  gaseous flow by inserting a wire of 
suitable size in the capillary. L. S. T.

R eduction of specific gravity  at 25°/25° to 
density at any tem perature from  0° to 40°.
R. R. D r e isb a c h  (Ind. Eng. Chem. [Anal.], 1940,12, 
160—161).—A graphical method of interpolation, 
applicable when the coeff. of cubic expansion of the 
liquid is known, is described. L. S. T.

Apparatus for P regl-B eckm ann  m icro-deter­
m ination  of m ol. w t. K. B ü r g e r  (Chem. Fabr., 
1940, 13, 54—55).'—An apparatus using 1-5 c.c. of 
solvent and 5—7 mg. of solute and incorporating a 
Hoeppler ultratherm ostat is described and claimed to 
give results < 1 %  in error. J . A. S.

D eterm ination of m ax im u m  pore size of 
filters. H. K n ö l l  (Kolloid-Z., 1940, 90, 189— 
194).—The interpretation of results given by the max. 
bubble pressure method as applied to filters, is 
discussed. Further experiments with bacterial filters 
and . single capillaries show th a t Bechhold’s method 
gives vals. for the max. pore, size of filters about half 
the real vals. The bubbles first appearing a t filters 
when the pressure is gradually raised are not formed by 
the coalescence of smaller bubbles from neighbouring 
pores. ■ ■ F. L. U.

Filters w ith  pores of known and equal size  
down to the size of colloidal particles. J.
B e r n d e l  (Kolloid-Z., 1940, 90, 194— 196).—The 
filters are made by fusing together a t a temp, low 
enough to  prevent collapse of the bore glass capillaries 
in bundles of 7. The composite capillary rods thus 
formed are then drawn out so as to  reduce the pore 
diameter to } of its initial val., and the processes of 
bundling and drawing out are repeated as often as 
required. In  this way a rod having 76 parallel 
cylindrical pores of ~0-25 |j.. diameter has been made.

F. L. U.
Cold extraction apparatus. J .  B e n o t t i 

(Science, 1940, 91, 223—224). L. S. T.
Sim ple apparatus for extraction of liquids  

w ith  lig h t and heavy solvents. J .  P r it z k e r  and 
R. J u n g k u n z  (Pharm. Acta Helv., 1939, 14, 223— 
225).—The apparatus, which is similar to  a Soxhlet 
apparatus without the siphon tube, is figured. A 
glass tube, leading from a tap  a t the bottom of the 
extraction tube to about the middle of the vapour 
tube, conveys heavy solvent. Light solvent condensate 
drops through a funnel with a long stem which is 
sealed a t the bottom and perforated a t the side, to 
the bottom of the liquid, through which it rises, and 
returns through the vapour tube. E. H. S.

C losing the com pression  capillary of a McLeod 
gauge. W. F . C. F e r g u s o n  (Rev. Sci. Instr., 
1940, 11, 134).-—-Distortion of the bore is avoided by 
fusing in a slightly tapered solid glass rod plug 
squarely cut or ground off a t the inner end.

N. M. B.
Vacuum  leak testin g . E. J .  L a w to n  (Rev. Sci. 

Instr., 1940, 11, 134; cf. Manley, A., 1940,1, 134).— 
Painting a leak with CC14 caused sharply increased 
electron emission and directing a stream of 0 2 or H 2 
a t the tube caused decreased emission of a W filament 
ion gauge. The emission change is a more sensitive 
and satisfactory method of leak detection than 
measurement of the ion current. The effect of hydro­
carbon vapours from stopcock grease is discussed.

N. M. B.
Sensitive autom atic pressure control device.

R. A. Sm it h  (Rev. Sci. Instr., 1940, 11, 120—122).— 
Control with a Pirani gauge a t pressures down to 
0-01 [x. and sensitive to  0 01—0-02 ¡¿. is obtained by 
passing a current through the Pirani tube and 
interpreting the pressure from the resistance measured 
by a bridge. The bridge balance is connected to an 
electronic circuit controlling a vac. pump which comes 
into action if resistance falls. N. M. B.

N ew  m ethod for m easuring  Young's m odulus.
A. K in g  (Rev. Sci. Instr., 1940, 11, 114— 116).—For 
a rapid simple dynamic method the specimen, in the 
form of a circular loop of wire of radius r, is fastened 
fit one point to a rigid support and a t the diametrically 
opposite point a magnetic field is applied. The 
frequency of an a.c. in the loop is adjusted until 
flexural vibrations occur in the plane of the loop. 
Then the resonance frequency / ,  linear density m, 
and radius of the wire a are related to Young’s modulus 
by E  =  18-395»i/-(?'/(t)4(l — g) where (1 — g) is a gap 
correction factor. N. M. B.
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[Laboratory apparatus.] J . A. d e  B r u i j n ,  jun. 
(Chem. Weekblad, 1940, 37, 249—252).— (i) An 
improved gas wash-bottle consists of a cylindrical 
vessel with a long, bell-shaped inlet and a narrow 
outlet, both of which are fitted with spherical splash 
heads, (ii) I  is sublimed by heating a mixture of 
I (10), K I (5), and CaO (3—4 parts) in a slow stream 
of N2, passing the vapours over CaO +  K I a t 200— 
250°, and condensing the sublimate in a spherical, 
water-cooled bulb attached directly (ground joint) to 
the sublimation tube, (iii) Various forms of Soxhlet- 
type extraction apparatus are discussed; the preferred 
form has a filter-plate in place of a siphon and is 
fitted with a two-way tap  immediately below the 
extraction chamber to facilitate the taking of samples 
of the extract during extraction, (iv) Ground-in 
condensers are not satisfactory in determinations of 
the maleic acid val. and better results are obtained 
with 250-c.c. Erlenmeyer flasks with long necks 
(25 x 2-0 cm.), which can be surrounded during the 
heating period by closely fitting, externally cooled 
jackets (20 X 2-1—2-2 cm.), (v) A modified Water- 
man-Elsbach apparatus for distillation of small 
amounts of liquid in a cathode-light vac. is also 
described. S. C.

V iscosim eter for volatile liqu ids. A. T oropov  
(J. Appl. Chem. Russ., 1939, 12, 1744). R. T.

Modified Kendall tube for purifying nitrogen.
G. M. Savage and Z. J . O rdal  (Science, 1940, 91, 
222—223).—The modification (cf. A., 1931, 809) 
illustrated provides for more intim ate contact between

cases and Cu gauze, and increases greatly the capacity 
for removal of 0 2. L. S. T.

S till for producing m etal-free d istilled  w ater.
J . S. McH ar g u e  and E. B. Of fu t t  (Ind. Eng. Chem. 
[Anal.], 1940, 12, 157— 159).—A still with quartz 
condenser tubes is described and illustrated. The 
H „ 0  contained < 1  part of metal per billion.

L. S. T.
A ll-g lass still w ith  autom atic float feed.

G. F. L ie b ig , jun. (Ind. Eng. Chem. [Anal.], 1940,12, 
174).—An electrically-heated Pyrex still, which 
produces ~500 ml. of redistilled H 20  per hr. and 
operates for long periods without attention, is 
described and illustrated. L . S. T.

Fractional d istillation .—See B., 1940, 332.
Separation of isotopes. E. H  R ie s e n f e l d  

(Arkiv Kemi, Min., Geol., 1939,13, A, No. 16, 11 pp.). 
—An “ open ” modification of the Hertz diffusion 
apparatus for the separation of gaseous isotopes is 
described. Fresh supplies of the mixture to  be 
separated can be introduced continuously, thus 
permitting the collection of large quantities of the 
enriched fractions of both light and heavy isotopes. 
In  the open apparatus the separation process need not 
be carried out without interruption, a smaller no. of 
diffusion units is needed, and more rapid and more 
complete separation is achieved. The use of Boltwrood 
Hg pumps instead of diffusion pumps is discussed.

T. H. G.
Apparatus for catalytic dehydration of alcohol 

to olefine.—See B., 1940, 332.

G eochem istry.
M etastable y-phase of F e„03 in som e sam ples 

of m agnetite undergoing change. V. M ontoro  
(Atti X  Congr. Internaz. Chim., 1938, II , 736).— 
X -Ray measurements show the presence of the 
metastable y-Fe20 3 together with Fe30 4 in samples 
of polarised magnetite from the island of Elba.

0 . J . W.
Isotopic com position of oxygen in carbonate 

rocks and iron oxide ores. M. D ole  and R. L. 
Slobod  (J. Amer. Chem. Soc., 1940, 62, 471— 
479).—Improved apparatus for density measurements 
(described) has been used in the isotopic analysis of 
0  in carbonate rocks and Fe oxide ores. Carbonates 
of different geological age (Grenville marble, Niagara 
dolomite, Pennsylvania limestone and clam shells) 
give approx. the same isotopic composition of the O. 
When the O in Grenville marble is liberated as CO, 
with acid and reduced with H 2 it gives H 20  of d
9-2 p.p.m. >  normal, but if the C02 is liberated by 
heat the resulting H 20  is only 7-9 p.p.m. >  normal. 
This variation is a ttributed  to  the isotopic fraction­
ation which occurs when the C03" ion is decomposed 
by acid. The val. 7-9 p.p.m. can be explained 
quantitatively on the isotopic exchange equilibrium 
theory of Urey and Grieff (A., 1935, 446). The O in 
Fe oxide ores of the Keewatin and Middle Huronian 
ages does not differ significantly in its isotopic 
composition from th a t of O in normal H ,0 . Any
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deviations are probably due to the presence of car­
bonates in the ores. W. R. A.

Italian bentonite. F. Sa v e l l i (Atti X Congr. 
Internaz. Chim., 1938, II , 785—795).—The chemical 
and mineralogical composition of Italian  bentonite (I) 
from Ponza I. is compared with th a t of American 
bentonite from Wyoming. The swelling, plastic,
adsorption, and thixotropic properties of (I) are
described. O. J . W.

D istribution  of ind ium  in rocks. S. A. B o r o ­
v ik , N. M. P ro k o p e n k o ,  and T. L. P o k r o v s k a j a  
(Compt. rend. Acad. Sci. U.R.S.S., 1939, 25, 618— 
621).—The In  content of numerous rocks and clays 
from various parts of the U.S.S.R. has been determined 
spectroscopically. In  is found in acid, intermediate, 
and partly  alkaline rocks, e.g., granites, monzonites, 
and nepheline syenites, bu t is absent from basic rocks, 
e.q., aabbro and dunite. The average In  content is 
~ 5  x 10-6%. C. R. H.

Coal veins in M alaya. (Sm) L. L. F erm o r  
(Geol. Mag., 1939, 76, 465—472).—Vitrain veins 
deposited vertically in alluvium a t Bidor are described. 
They demonstrate th a t vitrain, a gel, can be deposited 
from solution by a colloidal process, and is not merely 
the result of the alteration of carbonaceous m atter 
in situ. L. S. T.


