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Fine s tru c tu re s  of H a and  Da u n d er vary ing  
d ischarge  conditions. R. C. 'W il l ia m s  (Physical 
Rev., 1938, [ii], 54, 558—567).—The fine structures 
were observed under varying conditions of excitation 
in a discharge tubo with pure H 2 and pure D2 a t liquid 
air temp. The positions of fine structure components 
were1 invariant with changing discharge conditions. 
Analyses of intensities were made. The average 
separation of the two main components was 0-319 
cm . - 1 for H 0 and 0-321 cm .4  for D„. The second and 
third most intense components were resolved in D„ but 
n o tm H „ ; the average interval was 0-130 cm . - 1  The 
respective theoretical intervals are 0-328 and 0-108 
cm . ' 1 N. M. B.

Effect of positive-ray  collisions on the  p o la ris 
a tion  of sp ec tra l lines in  the  m ag n etic  field. J. 
S t a r k  a n d  H. V e r l e g e r  (Physikal. Z., 1938, 39, 
763— 767).— T h e  i n te n s i t y  o f  s p e c tr a l  l in e s  o f  H, He, 
a n d  C+ w h e n  c o llis io n s  o c c u r  b e tw e e n  t h e  r a d ia t i n g  
g a s  a n d  p o s i t iv e  r a y s  in  a  m a g n e t ic  f ie ld  h a s  b e e n  
d e te r m in e d  w h e n  t h e  d i r e c t io n  o f  t h e  p o s i t iv e  r a y s  is  
p e T p e n d ic u la r  o r  p a r a l le l  t o  t h e  m a g n e t ic  f ie ld . Tho 
i n te n s i t y  i n  d i r e c t io n s  p a r a l le l  (I p) a n d  p e r p e n d ic u la r  
(I,) to  t h e  m a g n e t ic  f ie ld  w a s  d e te r m in e d .  For 
c o llis io n s  p e r p e n d ic u la r  t o  t h e  m a g n e t ic  fie ld , I r/I ,  <  1, 
w h i l s t  for c o llis io n s  p a ra l le l  t o  t h e  fie ld , / „ / / , ,  > 1 . I P/I ,  
w a s  a lso  d e te r m in e d  for H al Hp, a n d  T±v f o r  f ie ld s  of
0 — 2 0 ,0 0 0  g a u s s .  The d e v ia t io n  o f  I Pf l s f ro m  u n i ty  
d e c re a s e s  w i th  decreasing p re s s u re .  A. J . M.

Series sp ec tru m  of helium . I. W. von 
M eyeren (Z. Physik, 1938, 111, 46—54).—Light from 
He a t 1-5 X 10_1 mm., excited by the impact of fast 
electrons (up to 1800 e.v.), is photographed in the 
short-wave visible and the ultra-violet ranges, and the 
intensity distribution within the series is discussed. 
Seven new members of the secondary singlet series 
21P —ri1D  are found. L. G. G.

Connexion betw een stren g th en in g  and w eaken
ing  of series by  the  electric field. R .  R it s c h l  and 
R. S ik s n a  (Physikal. Z., 1938, 39, 767—772).—The 
variation of intensity of two strong pairs of lines of 
ortho-He (2s—ip , 2p— ip , 2s—5p, 2p —5p) and 
the line 2S—4P of para-He in an electric field has 
been investigated. In  addition to  the increase of 
intensity of new transitions caused by the application 
of the:field, there is simultaneous weakening of the 
lines present without a field, as the field strength is 
increased. For the 2 »̂— ip  and 2p—5p lines there 
are max. intensities for fields of 170 and 150 kv. per 
cm., respectively. A. J . M.

N egative b an d s of -MN-^N. R. W . W o o d  and
G. H. D i e k e  (J. Chem. Physics, 1938, 6 , 734—739).—

The negative bands of N 2 containing about 15% of 
15N havo been photographed, and the 0  -> 0 , 1 -> 0 , 
arid 0  -> 1 bands of the mol. analysed. Those
bands are situated in agreement with the predictions 
of the elementary theory of isotopic shifts. They 
show no intensity alternations and perturbations at 
the, positions in which these occur in the corresponding 
bands of th e 1 'N -14N  mol. W. R. A.

Z eem an efiect in  th e  sp ec tru m  of neon. J . B.
G r e e n  and J . A. P e o p l e s , jun. (Physical Rev., 1938, 
[ii], 54, 602— 605).— Data for XX, classifications, J  
vals., patterns, and g vals. for about 250 lines of Ne in 
fields of 27,000—32,000 gauss are tabulated. A 
high-frequency eleetrodeless discharge was employed, 
and tho XX range was 3100—9000 a . A no. of “ for
bidden ” lines appear. Calc, and experimental g vals. 
show close agreement. N. M. B.

S tru c tu re  of the  configurations of h ig h  azi
m u th a l q u an tu m  n u m b er in  Cu II and  the  ra re  
gases. G. H. S h o r t l e y  and B. F r i e d  (Physical 
Rev., 1938, [ii], 54, 749—753; cf. A., 1933, 1226).— 
Mathematical. An analysis of data due to Shenstone 
(cf. A., 1936, 537). N. M. B.

In te rfe ro m etric  w ave-length  com parison  of 
th e  red  cad m iu m  rad ia tio n  em itted  by  d ifferen t 
sources. W . E. W il l ia m s  and D. Y. G o g a t e  (Proc. 
Roy. Soc., 1938, A, 167, 509—516).—A comparison is 
made of the line X 6438 a . emitted by a G.E.C. Osira 
Cd lamp and a Schuler hollow-cathodo discharge. 
The greatest difference recorded was < 1  part in 108.

G. D. P.
N uc lear sp in  of iodine. II I . F u r th e r  

m easu rem en ts  on th e  fine s tru c tu re s  in  the 
f irs t  sp a rk  sp ec tru m . S. T o l a n s k y  and G. 0. 
F o r e s t e r  (Proc. Roy. Soc., 1938, A, 168, 78—103; 
cf. A., 1936,262).—Earlier measurements are extended 
into the ultra-violet. The fine structure of 58 lines is 
known and 39 are allocated to terms which go to  the 
(J$) or (2D) series limit. G. D. P.

R ad iation  from  the  h ig h -p ressu re  d ischarge in  
m ercu ry  v apour in  d ifferen t sp ec tra l reg ions.
J . K e r n  (Z. tech. Physik, 1938, 19, 249— 254).— The 
light efficiency and radiation efficiency in the medium 
and long-wave ultra-violet regions of the radiation 
from a high-pressure Hg discharge were determined 
under various conditions. The ultra-violet efficiency 
depends only slightly on pressure. A. J . M. ”

A bsorp tion  sp ec tru m  of th o riu m . T . L . d b  
B r u i n  and J .  N . L i e r  (Proc. K .  Akad. Wetensch. 
Amsterdam, 1938, 41, 956—964).—Intensities and XX 
for about 450 lines in the range 5049—2187 a ., obtained



2 BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS.—A., I. I ( a - c )

by  the methods of the under-water spark and the 
exploding wire, are tabulated. N. M. B.

E xcitation  of ab so rp tio n  lines in  o u te r a tm o 
spheric  shells of s ta rs . 0 .  S t r u v e  and K . W u r m  
(Astrophys. J., 1938, 8 8 , 84—109).—The anomalous 
intensities of He I in the outer shells of certain B  stars 
have been investigated. Physical conditions in the 
outer shells are discussed. L. S. T.

M ultip let ca lib ra tio n  of the A rc tu ru s  sp ec tru m .
S. G. H ack er (Astrophys. J ., 1938, 8 8 , 65—83).— 
The effective photospheric temp, is found to be 3925°± 
75° K., using 5740° k. for tha t of the sun, the mean 
electron pressure in the star’s atm., 3-9 X 10- 8  atm., 
and the level of ionisation, 7-7 v. The relativo 
abundances of the elements present in the star are 
tabulated. L. S. T.

S p a rk  po ten tia l curves of in e r t gases a t low  
p re ssu res . II. K l e m p e r e r  (Z. tcch. Physik, 1938, 
19, 270).—Spark potential curves for technically pure 
inert gases are given, and other data relativo to the 
discharge in these gases are collected. A. J . M.

Q uan tum -m echanical calcu lation  of the  effect 
of p re ssu re  on sp ec tra l lines. I. C. R e i n s b e r g  
(Z. Physik, 1938, 111, 95—108).—The general theory 
of broadening and displacement due to pressure is 
developed as an expansion of the Lorentz theory of 
impact damping and Margenau’s theory of energy 
distribution a t impact. L. G. G.

P osition  n u m b ers  of elec tron  te rm s  in  a p a r tly  
ionised gas. K. H. R i e w e  and R .  R o m p e  (Z. 
Physik, 1938, 111, 79—94).—Term position nos. of 
Hg and H are calc, and it is shown tha t neglect of the 
degree of ionisation can lead to  errors in many 
problems connected with discharge in gases.

H. C. G.
T heory  of com plex sp ec tra . G. H. S h o r t l e y  

and B. F r ie d  (Physical Rev., 1938, [ii], 54, 739— 
748).—Mathematical. An extension and simplific
ation of existing theory. N. M. B.

S ca tte rin g  and  photo-electric ab so rp tio n  of 
h igh-voltage X -rays in  n itro g en . H. C. T rue- 
b l o o d  and D. H. L o x g b r id g e  (Physical Rev., 1938, 
[ii], 54, 545—554).—An expansion-chamber investig
ation of 100—800 ke.v. Y-radiation passing through 
N2, and a determination of the energy of recoil 
electrons as a function of the angle of emission, and 
the angular distribution of photo-electrons as a func
tion of energy, is described. Results are in agreement 
with the Klein-Nishina formula when allowance is 
made for the presence of photo-electrons distinguished 
from recoils by the criterion of max. Compton energy. 
A preliminary val. of the ratio of recoil electrons to 
photo-electrona is obtained. N. M. B.

Secondary  em ission  fro m  clean tu n g sten . E.
Coomes (Physical Rev., 1937, [ii], 51, 1008).—This 
emission has been investigated over an energy range 
for primary electrons of 50—2000 v. Secondary 
emission is increased when Th is evaporated on to the 
clean W. L. S. T.

O ptical p ro p e rtie s  and  photo-electric em ission 
in  th in  film s of a lk a li m e ta ls . H. E. I v e s  and 
H. B . B r ig g s  (J. Opt. Soc. Amer., 193S, 28, 330—

338).—The photo-electric emission from thin films 
(< 10 - 8  cm.) of K, Rb, and Cs on a P t - I r  base has been 
determined. The experimental cell included a device 
for local cooling to prevent conducting films on the 
glass. The results support the authors’ theory (cf. A., 
1937,1 ,285) tha t the emission oc the rate of absorption 
of energy in the topmost layer of the alkali-metal film. 
The theory is further developed and gives close 
agreement with experiment. J. A. K.

P ro d u c ts  of d issociation  of benzene vapour by  
electron  im p ac t. P. K uscn, J. T. T a te , and A. 
H u s tru lid  (Physical Rev., 1937, [ii], 51, 1007).—At 
an electron energy of 75 v. the ions tha t have been 
identified in the mass-spectrograph, and their intensi
ties relative to C6H 6+, are C8H 6+, 100; CcH 5+, 17; 
CgH4+, 5; C8H3+, 2; C6H2+, 4; C6H -, 1-3; C„+, 
0-25; C5H3+, 2-5 ; CBH 2+, 0-6; CBH +,0-5; C6 +,0-02; 
C4H 4f, 13; C4H3+, 15; C4H 2+, 12; C4H+, 2; C4+, 
0-3; C3H 3 +, 6-7; C3H 2V 3 ;  C3H+, 2-5; C3+, 0-3; 
C2H3+, 1-4; C2H„+, 1 -2 ; C2H+, 0-15; C2+, 0-03; CH, S
0 -2 ; CH2+, 0*02 ; CH+, 0  03 ; C+, 0-05; H„+ ; H > ; 
C6H 6+f, 3-3; C6H 5++, 0-4; C6H4++; C6H ^ - , 0-9; 
C6H 2++; C6I I++, 0 01. Appearance potentials of 
some of the ions have been obtained. L. S. T.

S ca tte rin g  of fa s t e lec trons. W. A. F o w l e r  
(Physical Rev., 1938, [ii], 54, 773).—A comparison of 
electron scattering data (cf. A., 1938, I, 546) with 
unpublished computations of Williams on plural and 
multiple scattering. N. M. B.

In te rn a l tension  and  dynam ics of th e  rad ia tin g  
electron. T. d e  D o n d e r  and J. GfiuJSNiAU (Compt. 
rend., 1938, 207, 719—722).—A mathematical deriv
ation of Dirac’s equations (A., 1938,1, 551) is given.

A. J . E. W.
H eliu m -d eu te ro n  an d  d eu teron -deu teron  

n u c lea r reactions. M. L. O lip h an t (Physical 
Rev., 1938, [ii], 54, 772).—A correction of Ruhlig (cf. 
A., 1938,1, 547) and of Myers (cf. ibid., 551).

N. M. B.
A pplication  of C lay’s new  value of the  Ja ffe -  

Z an stra  coefficient fo r a ir  to  h ig h -p ressu re  ion 
c u rre n t m easu rem en ts . J . W. B r o x o n  and G. T. 
M e r i d e t h  (Physical Rev., 1938, [ii], 54, 605—608).— 
D ata previously reported (cf. A., 1938, I, 426) are 
analysed with the help of Clay’s new coefF. val.
1-24 X 10- 5 for air. Revised curves are given and 
discussed. N. M. B.

In itia l recom bination  of ions. L. O n s a o e r  
(Physical Rev., 1938, [ii], 54, 554—557).—Mathe
matical. The probability of recombination of a pair 
of ions of given initial separation is computed from the 
laws of Brownian motion. N. M. B.

F o rm atio n  of negative ions a t m e ta l surfaces. 
R. A. S m it h  (Proc. Roy. Soc., 1938, A, 168,19—42).— 
A theoretical discussion of the conditions under which 
ions are formed a t a metal surface. Detailed calcul
ations are given for the conversion of Hg+ into Hg - a t a 
Ni surface. W is stated to behave similarly. The 
process accounts for the observations of other workers. 
The formation of at. negative ions from mol. positive 
ions is considered. G. D. P.

New  process of negative-ion fo rm ation . IV.
F. L. Arnot and C. Becket (Proc. Roy. Soc., 1938, A,
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168, 103—122; cf. A., 1937, I, 274).—The process 
consists of the capture of one electron by a positive 
ion a t a metal surface; the excited atom may then 
capture a second electron, so forming a negative ion of 
the same clement as the incident positive ion, or the 
excited atom may transfer its energy to an adsorbed 
atom which then captures an electron from the metal 
surface forming a negative ion of an element different 
from the incident positive ion. The results of 
previous work are reviewed in the light of the second 
of the above processes. G. D. P.

Effective cross-section of positive a lkali ions 
w ith  resp ec t to  g as  m olecules. K. H. B r a c e - 
w e l l  (Physical Rev., 1938, [ii], 54, 039—643).—A 
mass-spcctrographic investigation of the absorption of 
40—400-v. Na+ ions in H2, N2, and 0 2 is described, and 
curves showing the absorption with reference to 
neutralisation, retardation, or small angle scattering 
are given. Mean free paths and effective cross- 
sections are a  function of gas pressure, ion velocity, 
and the nature of the gas-ion combination. Mean free 
paths decrease in the order H2, N2, 0 2, and cross- 
sections in the roverse order, apparently approaching 
kinetic theory vals. a t zero accelerating potential.

N. M. B.
Positive ray s  and  th e ir  application  in  m ass  

spec trography . L. C a r t  an  (Ann. Physique, 1938, 
[xi], 10, 426—502).—The optics of positive rays have 
been systematically investigated with a view of 
perfecting the technique of the mass spectrograph. 
With a newly designed spectrograph, which is 
described, the isotope J2C has been obtained pure.

W. R. A.
Som e chem ical p ro p e rtie s  of elem ent 43. II.

C. P e r r i e r  and E. S e g r e  (Atti R. Accad. Lincei, 
1938, [vi], 27, 579—581; cf. A., 1937, I, 545).— 
Further methods of isolating the active element 
obtained by bombarding Mo with deuterons in a 
cyclotron are described, especially its separation from 
Re. The activity is due to isotopes of element 43. 
Some chemical properties of this element are described.

O. J. W.
N uclear iso m erism  in  elem ent 43. E. SEGRi: 

and G. T. S e a b o r o  (Physical Rev., 1938, [ii], 54, 772). 
—Radioactive Mo of half-life 65 hr. (cf. Sagane, A., 
1938, I, 594) decays into a 6 -hr. activity (ascribed to 
element 43) which emits a line spectrum of electrons 
and also X -  and y-radiation. Identifications and 
explanations are discussed. N. M. B.

Isotopic constitu tion  of m ercu ry  and  lead. 
A. O. N i e r  (Physical Rev., 1937, [ii], 51, 1007).—A 
new magnetic mass-spcetrograph allows the search for 
rare isotopes to be extended beyond the limits 
attainable previously. Hg consists of the isotopes 
204, 202, 201, 200; 199, 198, and 196 present in 
abundances oc 22-7, 100, 44-6, 78'7, 57-6, 34-2, and
0-50, respectively. Upper limits are set for other 
possible isotopes. A sample of ordinary Pb consisted 
of the isotopes 208, 207, 206, and 204 (cf. A., 1938,1, 
426). L. S. T.

Isotopes of u ra n iu m  and lead . A. C. L ane 
(Science, 1938, 8 8 , 240).—Historical. L. S. T.

S topping  of the  reco il electrons produced  by 
the  fluorine +  p ro to n  y-rays. J . J . T u r i n  and
H. R. C r a n e  (Physical Rev., 1937, [ii], 51, 1012).— 
The recoil electrons produced by the 6 -Me.v. y-radiation 
from F  bombarded with protons have been passed 
through absorbers of C  and Pb and the losses measured. 
In  C, the losses agree with the theoretical losses due to 
electron collisions, but in Pb, radiative losses play a 
large part, and increase with an increase in energy of 
the incident particle. L. S. T .

P roduction  of h igh -energy  «-partic les by  the  
P rin ce to n  cyclotron. M. G. W h i t e , M. C. H e n 
d e r s o n , W. J . H e n d e r s o n , and L. N. R id e n o u r  
(Physical Rev., 1937, [ii], 51, 1012—1013).—Doubly- 
charged Ho ions have been accelerated in a cyclotron 
to 9 Mv. a t a current of 0-05 ¡¿a. The He beam can 
bo separated almost completely from possiblo deuteron 
contamination. L. S. T.

R e ta rd a tio n  of n eu tro n s in  hydrogen-con ta in - 
in g  substances. S. F lü g g e  (Z. Physik, 1938, 111, 
109—124).—An extension of the diffusion theory of 
thermic neutrons is described for calculating the 
distribution of resonance neutrons in a sphere of 
paraffin. The Fermi 1 fv2 law is shown to hold for all 
points within the sphere. Calo. and experimental 
vals. of certain consts. are compared. L. G. G.

D isin teg ra tions and  p roduction  of n eu tro n s by 
b o m b ard m en t of Be and  of B w ith  a-partic les 
from  Po. G. B e r n a r d i n i  (Nuovo Cim., 1938, 15, 
220—225).—Range-distribution curves for the emis
sion of neutrons from Po +  Be and Po +  B  have been 
obtained. The group of neutrons from B o  of 2-7 
Me.v. is due to an excited '¡¡(7 level. The energies of 
other groups of neutrons emitted aro 4-4, 6-5, and 8  

Me.v. With B  two groups of neutrons of 3-2 and 4-3 
Me.v. have been studied. Tho latter are probably due 
to JJB . O. J . W.

P h o to g rap h ic  effects p roduced  by  cad m iu m  
and  o th e r elem ents u n d er n eu tro n  b o m b ard 
m en t. J . G. H o f f m a n  and R. F. B a c h e r  (Physical 
Rev., 1938, [ii], 54, 644—645).—Investigations show 
that the blackening of X-ray film in contact with Cd 
exposed to a neutron source is due to slow neutrons 
and not to y-rays. I f  foils of C, Al, Ni, Mo, Sn, W, 
and Pb are substituted for Cd in thicknesses containing 
tho same no. of atoms per sq. cm. tho blackening is 
much less intense bu t increases with at. no. Possible 
mechanisms are discussed. N. M. B .

P roduction  of co llim ated  b eam s of m ono
ch rom atic  n eu tro n s in  the  te m p e ra tu re  ran g e
300—10D K. L. W. A l v a r e z  (Physical Rev., 1938, 
[ii], 54, 609—617).—An electrical velocity selector for 
the production and use of highly collimated beams of 
pure thermal neutrons, variable as to mean temp, over 
a wide temp, range, is described. Fast neutron effects 
are entirely eliminated. Qual. verification of the 1  [v 
law for B has been extended to 30° K. N. M. B.

N eutron  g ro u p s. Y. S u g iu r a  and O. M i n a - 
k a w a  (Sei. Papers Inst. Phys. Chem. Res. Tokyo, 
1938, 34, 1299—1307).—Tho activity of D -Ą- D  
neutrons has been measured by means of detectors 
placed a t a fixed distance from the neutron source,
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with paraffin plates of various thicknesses interposed 
between the source and the detector. The detectors 
used were Ag (22 sec.), Rh (44 sec. and 4-2 mm.), In  
(54 min.), and I  (25 inin.). Comparison of the curves 
of activity against thickness of paraffin plate for the 
various detectors indicates approx. the order of the 
lowest resonance energies of different neutron groups 
as Rh (44 sec.) >  In  >  Ag >  I  > R h  (4-2 min.).

W. R. A.
S catte rin g  of slow  n eu tro n s by p aram ag n e tic  

sa lts . M. I). W h i t a k e r , H. G. B e y e r , and J. R. 
D u n k in g  (Physical Rev., 1938, [ii], 54, 771; cf. A., 
1937, I, 544).—Measurements of the effective cross- 
section of MnS04, MnS, MnO, and Fe20 3 compared 
with tho additive cross-sections of the constituent 
elements are tabulated. Results show an increase in 
scattering of the salts over the additive cross-sections. 
Measurements of the angular distribution of the 
scattered neutrons are discussed. N. M. B .

R esonance ab so rp tio n  of slow  n eu trons. A. E . 
Downing and C. D. E l l is  (Nature, 1938,142, 793).— 
Tho positions of resonance levels of certain elements 
for slow neutrons have been measured by a paraffin 
absorption method. Bi has levels a t ~1 v. and ~-ll 
v., representing high excited states of R a-E, Th near 
2 and 18 V., U a t ~ 5  and ~30 v., and Co a t ~1 v. 
Two resonance levels indicated for I  explain the 
anomalous results obtained recently by Michiels 
(A., 1938,1, 547). L. S. T.

N eu tro n -p ro to n  ra tio  of n a tu ra l rad ioactive 
elem ents and  re la tio n sh ip s  in  th e  d isin teg ration  
series. W. M i n d e r  (Helv. Phys. Acta, 1938, 11, 
497—506).—A plot of tho neutron-prQton ratio (R) 
against Z  shows th a t tho three known disintegration 
series are entirely analogous between Z  =  82 and 90. 
A gap between the U and Th series suggests the 
existence of a fourth disintegration series involving the 
known a-emission reaction of Ac. A no. of hypo
thetical reactions giving rise to such a scries, and 
providing links between the known series, are dis
cussed. Relationships between R  and nuclear 
stability are also discussed. A. J . E. W.

C apture oi p ro tons by oxygen. L. A.
D u B r i d g e , S. W. B a r n e s , and J . H. B u c k  (Physical 
Rev., 1937, [ii], 51, 1012).—The capture of protons of 
various energies by 0 2 to yield radio-F has been 
investigated by means of the cyclotron. The reaction 
commences a t a proton energy of —1-4 Me.v., rising 
sharply as far as 2-5 Me.v. The preliminary val. 
obtained for the period of radio-F is 81 sec., which is >  
that reported for the radio-F produced in other 
reactions. Tho presence also of a much longer period 
is indicated. L. S. T.

T ra n sm u ta tio n  of a rg o n  and  ch lo rine by 
a-partic les. E. P o l l a r d , H. L. S c h u l t z , and G. 
B r u b a k e r  (Physical Rev., 1937, [ii], 51, 1014).— 
When bombarded by a-particles from Ra-C or Th-C', 
A and Cl emit neutrons; the yield from A is >  tha t
from Al, whilst th a t from Cl is approx. one quarter as
great. Suggested reactions are 40A +  4He =  43Ca +  

and 3,Cr +  4He =  40K  -f- l n. Vais, for the nuclear 
radii are discussed. L. S. T.

K -E lectron cap tu re  in  7B e. G. B r e it  and J . K. 
K n x p p  (Physical Rev., 1938, [ii], 54, 652—656).—-A 
discussion of various data arid related theory.

N. M. B.
N uclear tran sm u ta tio n s  of th e  lith iu m  iso 

topes. L. H . R u m b a u g h , R. B. R o b e r t s , and L. R .  
H a e s t a d  (Physical Rev., 1938, [ii], 54, 657—680 ; cf. 
A., 1937, I, 5, 438; 1938, I, 427).—Yield curves 
were obtained for 8  main transmutation processes of 
GLi and 7Li produced by proton and deuteron 
bombardment. Relative and approx. abs. yields are 
computed. The formation and decay processes of 8Li 
were investigated; the mass is 8-02499±0-00020. 
The range-distribution of the delayed a-particles from 
8Li was measured and its interpretation is discussed. 
Tho observed reaction energy of 6Li -f- n  -> 4H e  -j- SH  
is 4-97 compared with 4-56 Me.v. derived from the 
massses involved. There was no evidence of 7Li +  
n 8Li. The process eLi -f- 2D -> 7Be +  n  was 
indicated by measurements of energies of the neutrons 
produced. 7Be is radioactive and is converted into 7Li 
by üT-electron capture followed by y -ray emission in 
-~10% of the transitions. N. M. B.

R adioactiv ity  induced by  a-partic les. L. N.
R id e n o u r , W. J. H e n d e r s o n , M. C. H e n d e r s o n , and 
M. G. W h i t e  (Physical Rev., 1937, [ii], 51, 1013).— 
The radioactivity produced by the bombardment of 
light elements -with 0-05 (xamp. of 9-Me.v. a-particles 
produced by a cyclotron has been investigated. The 
accepted val. of 3-3 min. for the half-life of 30P is 
probably incorrect ; the val. now obtained is
2-52¿0-05 min. Half-lifo periods for the radio
elements produced from B, N, and Al are 10-5 min. 
(13N), 69 sec. (17F), and 2-52 min. (30P), respectively.

L. S. T.
E nergy  levels of the  2‘M g nucleus. A. S u g i - 

m o t o  (Nature, 1938,142, 754—755).—An energy level 
scheme for 21Mg which accounts for the energy and 
relative intensities of the g- and y-radiations emitted 
by 21Na is outlined. L. S. T.

Decay co n stan t oi 32P . N. B. C a c c ia p u o t i  
(Nuovo Cim„ 1938, 15, 213—219).—The half-life 
period of 32P  obtained by the bombardment of P  with 
deuterons is 14-295 days. 0 . J . W.

N uclear tran sfo rm atio n s p roduced  in  zinc by 
a-particle b o m b ard m en t. W. B. M a n n  (Physical 
Rev., 1938, [ii], 54, 649-—652).—Zn bombarded with 
17-Me.v. a-particles gives rise to activities : 70Ga
19-8rt;0-4 min., Ge 37± l-5  hr., 67Ga 79±2 hr., and 
Ge —195 days. The disintegration products are 
mainly positrons. N. M. B.

R esonance tran sm u ta tio n  of Se (34) by 
p ro tons. J . H. B u c k , C. V . S t r a in , and G. V a l l e y  
(Physical Rev., 1937, [ii], 51, 1012).—The excitation 
function for induced radioactivity of S è  has been 
determined over the range 1-7 to  3-6 Me.v. 
Measurable activity begins a t 2-3 Me.v. and increases 
sharply at — 3-1 Me.v. L. S . T.

T ra n sm u ta tio n  of a lu m in iu m  by  polonium  
a-partic les. W. R. K a n n e  (Physical Rev., 1937, 
[ii], 51, 1013).—A redetermination of the absorption 
curve of the protons emitted from an Al target con
firms the results of Chadwick and Constable (A., 1932*
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318). The energy of the y-ray from the final fjSi 
nucleus is 2-5 Me.v., and the ratio of the intensities of 
the short- and long-range groups is 3-5. L. S. T.

D euteron b o m b ard m en t of b a r iu m , lan th 
anum , and  cerium . M. L. P o o l and J . M. Cork 
(Physical Rev., 1937, [ii], 51, 1010).—On bombard
ment with 6-5-Mv. dcuterons Ba becomes strongly 
radioactive -with a half-life period of 85-6 min. The 
(3-particles have the negative sign, and chemical analysis 
shows that the activity is probably due to 1 39Ba. 
139La gives a radioactivity with a half-life period of 
31 hr. The ¡3-particles are negative, and the activity is 
attributed to 140La. Ce gives a 2-4 hr. period.

L. S. T.
R adioactiv ity  in  iro n  by deuteron  b o m b ard 

m en t. B. T. D a r l i n g , B. R. C u r t is , and J . M. 
C o r k  (Physical Rev., 1937, [ii], 5 1 ,  1010—1011).— 
After bombardment of electrolytic Fe by 6-3-Me.v. 
deuterons, chemical separations show th a t the C o ppt. 
has a strong positive activity of 18-2 hr. half-life, 
corresponding with the capture of a proton with the 
probable ejection of a neutron. The Mn ppt. shows 
an activity of 2 1  min. half-life, indicating the capture 
of the deuteron with the ejection of an a-particle. 
No activity of half-life long enough to be observed after 
the chemical separation could be found in the Ee itself 
due to neutron capture. L. S . T.

P ro d u ctio n  of ra d iu m  iso topes from  u ra n iu m  
by irra d ia tio n  w ith  ra p id  and  slow  n eu trons.
O. H a h n  and E . S t r a s s m a n n  (Naturwiss., 1938, 2 6 ,  
755—750).—The nature of the product of half-life 
period 3-5 hr. obtained by Curie el al. (A., 1938,1, 291) 
by irradiation of U by neutrons is discussed. I t  is 
regarded as a mixture of products already isolated. 
Irradiation of U by neutrons gives rise to three 
isomeric Ra isotopes, which must be produced by two 
succcssive a-ray transformations through Th. The 
half-life periods are approx. 25 inin., 110 min., and 
several days. These Ra isotopes give rise to three 
isomeric Ac isotopes with emission of (3-rays, of half- 
life periods approx. 40 min., 4 hr., and 60 hr. 
Three Th isotopes are formed from the Ac isotopes. 
The production of Ra from U is the first case of 
a-transformations brought about by the use of 
retarded neutrons. Irradiation of with neutrons 
gives rise to 16 different artificially radioactive nuclei 
of at. nos. 88—90 and 92—96. A. J . M.

Counting losses in  G eiger-M uller counter 
c ircu its  and  reco rders. H. Ltfschutz and 0. S. 
Duefendack (Physical Rev., 1938, [ii], 54, 714— 
725).—Detailed experimental investigations arc 
described, and results are considered in relation to 
various theoretical equations. N. M. B.

C osm ic-ray show ers from  lead  p la tes. R. B.
B r o d e  and M. A. S t a r r  (Physical Rev., 1937, [ii], 51, 
1006).—Results obtained from 8000 photographs of 
showers produced in Pb plates of thickness 1-5—
16-5 mm. placed in a Wilson cloud chamber are 
summarised. . X-. S. T.

C osm ic-ray show ers produced u n d er 3 0  m . 
of clay. J . D. Crawtsiiaw (Proc. Physical Soc., 
1938, 5 0 ,  783—787).—The approx. equality of the 
ratio of the vertical intensity to the max. shower rate

a t ground level and under 30 m. of clay is confirmed 
(cf. Eollett, A., 1936, 1174). A transition curve for 
showers from Pb a t the lower level is discussed.

N .M .B .
R elation  of show er frequency to  g en era l 

cosm ic-ray  in tensity . L. J a n o s s y  (Proc. Roy. 
Soc., 1938, A, 1 6 7 , 499—508).—Observations were 
carried out a t sea level and under 30 m. of clay to 
ascertain how the form of the shower transition 
curves a t the tyro levels depends on the presence of 
large masses of light material (stone) over the Pb 
absorber producing the showers. I t  is concluded 
tha t most of the showers a t sea level and underground 
are due to secondaries produced by the penetrating 
particles, and th a t relatively few can be due to 
primary electrons. G. D. P.

Q uan tum  theo ry  and  o rig in  of som e sw arm s 
of cosm ic ray s. G. W a t a g k in  (Atti R. Accad. 
Lincei, 1938, [vi], 2 7 ,  675—678).—Mathematical.

0 . J . W.
C osm ic-ray show ers an d  b u rs ts . D. K.

E r o m a n  and J . C. S t e a r n s  (Rev. Mod. Physics, 1938, 
1 0 ,  133—192).—A comprehensive report of available 
experimental and theoretical data with detailed 
bibliography. N . M. B.

T heory  of energy  losses of h igh-energy  p a r 
tic les. L. W. N o r d u e im  (J. Franklin Inst., 1938, 
2 2 6 ,  575—597; cf. A., 1938,1, 550).—The absorption 
of cosmic radiation and the majority of its secondary 
effects can bo explained by electromagnetic theory 
if the soft component is identified with electrons and 
protons, and the hard component with barytrons. 
An extension of the theory of Yukawa (Proc. Phys. 
Math. Soc. Japan, 1938,2 0 , 1 and loc. cit.) may provide 
the explanation of the remaining phenomena (the 
production of hard rays in the atm., hard showers, 
and some bursts). 0 . D. S.

P r im a ry  an d  secondary  cosm ic ra y s , show ers, 
and  b u rs ts . W. M . N e i l s e n . S urvey of evidence 
fo r th e  n a tu re  of the  h a rd  com ponent. J . C. 
St e a r n s . Copper show s an  anom alously  h igh  
efficiency fo r the  p roduction  of show ers w hen 
com pared  w ith  zinc. D. K. F r o m a n  (J. Franklin 
Inst., 1938, 2 2 6 ,  601—622, 628, 629—630).—Nos. of 
triple and quadruple coincidences under varying 
thicknesses of Pb have been compared a t altitudes 
36 m. and 4300 m. Results are in qual. agreement 
with the multiplicative theory of shower production. 
The ratio of triple to quadruple coincidences is 
greater a t the greater altitude. 0 . D. S .

P roduction  of show ers by cosm ic ra y s . C. G. 
M o n t g o m e r y  and D. D. M o n t g o m e r y  (J. Franklin 
Inst., 1938, 2 2 6 ,  623—627).—When the “ back
ground ” is very small the shower-producing capacity 
of an atom will be approx;, oc Z l. This prediction is 
supported by preliminary experiments in the open 
air. Some showers of an explosive type have been 
observed, apparently formed in the air. A comparison 
has been made between the no. of showers due to 
electrons and protons and the no. due to the whole 
cosmic radiation in varying thicknesses of Pb. At 
thicknesses >  10 cm. Pb the no. produced by electrons 
is that produced by the whole radiation.

O. D. S.



6 BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS.—A., I. i  (/-ft), n  (a)

Effect of galactic ro ta tio n  on the in ten sity  of 
cosm ic rad ia tion . W. F. G. S w a n n  (Piiysical Rev.,
1937, tii], 51, 1006). L. S. T.

O rb ita l electronic n e tw ork  of several e lem ents. 
R. F o r r e r  (Ann. Physique, 1938, [xi], 1 0 , 407—425; 
cf. A., 1937, I, 231).—Using the law T  — F ^ /N  
(A., 1935, 1305), the electronic networks of the alkali 
and alkaline-earth metals, Se, Te, P, and I  have 
been determined. W. R. A.

Photo-electric abso rp tion  of rad ia tio n  in  gases. 
R . W. D it c h b u r n  (Nature, 1938, 142, 756).—A 
discussion (cf. A., 1938, I, 543). L. S. T.

Wave functions for ls2 s3S Li+. H. M. J a m e s
and F. L. Y o st  (Physical Rev., 1938, [ii], 5 4 ,  646—
647; cf. A., 1937, I, 391).—The comparative results 
of alternative methods of determining at. wave 
functions are examined. N. M. B.

T est of the  wave m echanics in  m o lecu lar 
sp ec tra  and  som e recen t developm ents in  the 
sp ec tru m  of H 2. 0 . W. R ic h a r d s o n  (Nuovo Cim.,
1938, 1 5 , 232—245).—A brief account of recent 
improvements in the experimental and theoretical 
determinations of some of the fundamental consts. 
connected with the electronic states of H 2 and of 
H 2+. Two new states of H 2 have been found in 
which apparently both electrons are excited.

O. J . W.
Wave functions and  p o ten tia l curves for excited

H 2. A. S. C o o l id g e  and II. M. J a m e s  (J. Chem. 
Phvsics, 1938, 6 , 730—734).—Mathematical.

W. R. A.
B ind ing  energy of GLi. H. M a r g e n a u  and K. G. 

Ca r r o l l  (Physical Rev., 1938, [ii], 54, 705—713).—■ 
Mathematical. N. M. B.

a-P artic le  m odel of th e  nucleus. L. R. H a f - 
s t a d  and E. T e l l e r  (Physical Rev., 1938, [ii], 54, 
681—692).—The theory of nuclei composed of a- 
particles alone is reviewed and extended to cases 
where, in addition, a single neutron or proton is present, 
and to light nuclei in which a single neutron or 
proton is missing. Configurations are considered and 
rough vals. for the binding energies arc compared 
with the results of theH artree  model. Rotations of 
the nuclei and symmetry properties and spacing of 
some of the excited states are examined.

N. M. B.
M agnetic m o m en ts  of heavy nuclei. T. N e u c .e - 

b a u e r  (Z. Physik, 1938, 111, 125—132).—Theoretical.
H. C. G.

D eterm ination  of c/m  from  the H a—Da in terva l.
R. C. W il l ia m s  (Physical Rev., 1938, [ii] , 5 4 ,  568— 
572),—Calculations based on the eorr. interval 
4'14700 +0-0004 cm . - 1  between the 2p2P3,.1—3fi2£ > 5/2 

components of H„ and D „, the new val. 9651-3 for 
the physical Faraday adjusted to the at. mass scale, 
and the most recent at. wt. vals. of H and D  lead to 
the val. l-7579±0-0004 X 107 for e/m . N. M. B.

M ost p robab le  values of e, e/m , and  li. III .
K. S h i b a  (Sci. Papers Inst. Phys. Chem. Res. Tokvo, 
193S, 3 4 ,  1308—1321; cf. A., 1933, 884).—From the 
available data the following most probable vals. are 
deduced ; e =  (4-8025±0 02%) X 10-1 0 e.s.u.; c /m  —

l-7589±0-02%) x  107 e.m .u.; h  =  (6-625±0 04%) 
X 1027 erg sec. ; lie/2rce|§= 137-04±0-02%;

W. R. A.
D e te rm in atio n  of e/m  fro m  th e  re frac tio n  of 

X -rays in  a  d iam ond  p rism . J . A. B e a r d e n  
(Physical Rev., 1938, [ii], 54, 698—704).—Measure
ments accurate to 1 part in 10* for n of the Cu K$ 
line by a diamond prism, together with the quantum 
theory of dispersion and the ruled grating X of the 
Cu K{i line, lead to a val. e/m  =  (1-7610i0'0003) X 
1 0 7 e.m.u., in good agreement with the free electron 
results of Dunnington (cf. A., 1937, I, 595).

N. M. B.
M axim um  energy of the p ro to n s em itted  by  

boron  u n d er a-particle b o m b ard m en t. G. B r u 
b a k e r  and E. P o l l a r d  (Physical Rev., 1937, [ii], 
51, 1013). L . S. T.

Coulom b wave functions fo r h ig h  energ ies. 
L. E. H o i s i n g t o n  and G. B r e i t  (Physical Rev., 1938, 
[ii], 54, 627—628).—Mathematical. N. B . M.

Influence of rad ia tio n  on ion isation  equi
lib riu m . B. N. S r iv a s t a v a  (Proe. Roy. Soc., 193S, 
A, 167,484—499).—A theoretical investigation of the 
equilibrium of an assembly of atoms, ions, electrons, 
and radiation, the particles being supposed to obey
any statistics. G. D. P.

P hysical p rocesses in  gaseous nebulae. II I . 
T he B a lm er decrem ent. J . G. B a k e r  and D . H. 
M e n z e l  (Astrophys. J ., 1938, 8 8 , 52—64).—A numeri
cal solution of the equations derived formerly (A.,
1938,1, 1) is given. L . S. T.

CN b ands in  the  n ig h t sky sp ec tru m . J .
Ca b a n n e s , J. D u f a y , a n d  J . G a u z it  ( N a tu re ,  1938, 
142,755).— T h e  n ig h t  s k y  s p e c tr u m  a p p e a r s  t o  c o n ta in  
v io le t  C N  b a n d s  t h e  i n te n s i t y  o f  w h ic h  v a r ie s  l i t t l e  
f ro m  t h e  z e n i th  to  t h e  h o r iz o n . L . S. T.

P red issocia tion  in  th e  sp ec tra  of d iatom ic 
m olecules. B. G r u n d s t r o m  (Z. Physik, 1938, 111, 
55—60).—The course of predissociation in the G- 
terms of Ba and Ca hydrides is discussed. H. C. G .

A pplication of th e  new  analysis of m o lecu lar 
sp ec tra . H. D e s l a n d r e s  (Compt. rend., 1938, 207, 
753—757; cf. A., 1938, I, 435).—An analysis of 
Raman w for PC13  and PC15 is discussed with 
reference to the excitation of electrons and the group
ing of atoms in the mols. A. J . E. W.

M olecular sp ec tra  of halides of the iro n  g roup , 
p a rticu la rly  FeCl. E. M i e s c h e r  (Helv. Phys. 
Acta, 1938,11, 463—468; cf. A., 1937,1, 216, 442).— 
The spectrum of an electrodeless discharge in FeCl2 

vapour contains 8  groups of FeCl bands between 
3300 and 3700 a  . The principal group (3400—3450 a  .) 
includes the (0 , 0 ) bands of six systems, of which 
partial analyses are given; all the bands are degraded 
towards the violet, and two (P and Q) band-heads 
occur in most cases. Preliminary data for FeBr, 
indicating a frequency of ~  310 cm.4 , are given. 
Absorption max. for FeCl2 (2400, 2730), CoCl2 

(3000), and NiCl2 (3450 a .)  are in accord with the 
heats of formation. A. J . E. W.

A bsorp tion  sp ec tru m  of cobaltous ch lo ride in  
d eu te riu m  oxide. D. C. M a r t in  (Nature, 1938,
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142, 756).—The absorption curves of anhyd. CoCl2 

in  H,,0 and in 99-6% D20  show tha t the mol. extinc
tion coeff. in Dz0  is smaller throughout the region of 
absorption (4000—6000 a .), and the height of the 
max. is lower. L. S. T.

B and sp ec tru m  of lead  fluoride (PbF). II.
G. D. R o c h e s t e r  (Proc. Roy. Soc., 193S, A, 167, 
567—580 ; cf. A., 1936, 405).—The band systems are 
examined in emission and absorption; six new systems 
are analysed and two continua described. Vibrational 
consts. are tabulated. The width of the ground state 
is 8266 cm.-1, the highest yet recorded. G. D. P.

A bsorp tion  sp ec tra  of so lu tions of the  m ore 
im p o rtan t acids of elem ents of th e  su lp h u r 
g roup . H. L e y  and E . K o n ic i (Z . physikal. Cliem., 
1938, B, 41, 365—387; cf. A., 1932, 319).—Non
conformity to Beer’s law' by dil. H 2S0 3 solutions can 
be explained by the assumption th a t absorption is 
due to the more or less hydrated S0 2 mols. The 
influence of H 2S04, Na2S04, and NaHS03  on the 
absorption spectrum of aq. solutions of H 2S0 3 in the 
X region 2000—3500 a . supports this view. Observ
ations on NaHS03 and Na2S0 3 indicate th a t HS03' 
shows very little absorption, and th a t previously 
reported max. in the absorption curves of S03" and 
H S03' do not exist. Only slight continuous absorp
tion is shown by the anions of org. sulphonic acids, 
S20 3", and S2O0". Continuous absorption, beginning 
a t about 2500 a ., is also observed with Na2Se03, 
NaHSe03, H 2Se03, H 2Se04, Na2Se04, and H 6TeOB.

J . W. S.
S tru c tu re  and  abso rp tion  sp ec tra  of poly- 

m erid es  of a ro m atic  com pounds having  a  p rop - 
enyl o r  i.sopropenyl side-chain. (M l l e .) M. 
G r u m e z  (Ann. Cliim., 1938, [xi], 10, 378—396).— 
Absorption spectra are given for CHPhlCHMe and 
its dimeride (I), b.p. 315°, and metastyrene (II), 
PhEt, o-OH'CsH 4 -CH;CHMe and its trimeride (III),
o-cresol, o-OH-C6H4 'CMe:CH2 and its dimeride (V), 
2> - 0  Me • C 0H , • CH! CH Me and its liquid (VI) and solid 
(VII) dimerides, p-cresol, i3-OMe-CcH 4 -CMe:CH2 and 
its dimeride (VIII). These accord with the following 
structures: (II), (IV), (V), (A7!), and (VII)
CH A r<£fJJj£>CH A r; (I) CHPhMe-CILCHPh;
(III) 2 : 4 : 6 -tri-o-hydroxyphenvhnesitylene; (VIII) 
CMeR:CH■ CH 2-CHMeR or CMeRICH-CMeoR (R =  
p-C6H 4 -OMe). R. S. C.

S tru c tu re  and  abso rp tion  sp ec tra  of o-benzoyl- 
benzoic acid and  derivatives.—See A., 1939, II, 
25.

Spectrochem ical s tudy  of com plex colouring 
m a tte rs . M etallic com plexes of 2 : 2 '-d ihydr- 
oxyazobenzene.—See A., 1939, II, 16.

M odifications in  th e  n e a r in fra -red  absorp tion  
sp ec tra  of p ro te in  and  of lig h t and  heavy w a te r 
m olecules w hen w a te r is  bound to  gelatin . J. W.
E l l is  and (Miss) J . B a t h  (J. Chem. Physics, 1938, 
6 , 723—729).—A detailed account of work already 
noted (A., 1938, I, 174) and an extension to the 
influence of D20  instead of H20  reveals similarity in 
effects. ~ W. R. A.

V ib ra tio n a l-ro ta tio n a l rad ia tio n  tra n s itio n s  in  
w a te r m olecules in  non-po lar solvents. J . W.
E l l i s  and E . L. K i n s e y  (Physical Rev., 1938, [ii], 54, 
599—601; cf. A., 1937,1, 443).—Transmission curves 
showing the 1-875 and 1-379 ¡x. absorption bands of 
H20  mols. in CC14 and CS2 solutions and the 1-985 [j .. 

band of D20  in CC14  are given. They are interpreted 
as indicating free rotation of H20  vapour-like mols. 
in solution; the main feature of each band is an 
enhanced Q-branch. N  M . B.

W ater of c ry sta llisa tio n  in  gypsum . J. Ca-
b a n n e s  (Compt. rend., 1938, 207, 700—702).—The 
v and polarisation of Raman radiation have been 
studied for different orientations of a single gypsum 
crystal. The structure found by Wooster (A., 1937,1, 
17) accounts for two modes of vibration of the H20  
mol. which are symmetrical with respect to the binary 
axis, and correspond with the observed Raman 
lines, vA 3404 and vB 3495 cm . - 1  The action of the 
attached 0  and Ca ions causes displacement from the 
w observed in H20  vapour. A. J . E. W.

A bsorp tion  sp ec tra  in  the  very  n e a r in fra-red  
(6000—10,000 a . )  of am m onium  sa lts . P. B a r -  
c h e w i t z  and G. C o s t e a n u  (Compt. rend., 1938, 207, 
722—724).—Aq. NH4X (X =  Cl, I, N 03, CNS, or 
NH 4S04) gives a II20  band a t 8480 a .  and a weak 
band at ~  8160 a .  w-hich decreases in intensity on 
dilution; the latter corresponds with the 3200 cm . - 1 

NH 4 frequency observed in cryst. NH 4 salts. The 
8160 a .  band is not given by Divers’ liquid, possibly 
owing to masking by a strong NH 3  band. A solution 
of NH4CNS in liquid S 0 2 (-2 0 °) and fused NH 4N 0 3  

and NH4CNS give bands a t 8135, 8180, and 8250 a . ,  
respectively; no marked change of intensity occurs 
on diluting the S0 2 solution. A. J . E. W.

N ear in fra -red  and  R am an  sp ec tra  of am m o n 
iu m  sa lts . (M m e .) M . F r e y s ia n n , R. F r e y m a n n , 
and Y. T a  (Compt. rend., 1938, 207, 728—731).— 
Infra-red absorption and Raman vv for cryst., 
fused, and conc. aq. N II4N 0 3 are reported. The 
v (NH) frequencies and their harmonics are observed, 
but a t lower w than the corresponding NH 3 bands. 
These frequencies disappear on dilution of the aq. 
solution, probably owing to displacement of the 
ionisation equilibrium. Bands at ~1400 cm . - 1  

which are less intense in aq. NH 4N 0 3 probably corre
spond with valency frequencies. A. J . E. W.

In fra-red  abso rp tion  sp ec tru m  of som e 
silicates. F. M a t o s s i  and O. B r o n d e r  (Z. Phvsik, 
1938, 111, 1—17).—The absorption spectra of 7 
silicates and a glass are measured over the range
1—15 n-. and explained as combination frequencies 
of fundamental vibrations of the Si04  tetrahedron. 
The influence on the spectrum of H20  content is 
discussed. L. G. G.

M olecular s tru c tu re s  of carbon  an d  silicon 
te tra fluo rides. C. R. B a i l e y , J . B . H a l e , and 
J . W. T h o m p s o n  (Proc. Roy. Soc., 1938, A, 167, 
555—567).—Absorption spectra of gaseous CF4 and 
SiF4 have been examined in the infra-red from 1 to  
18 [J-. The mol. structures are discussed with refer
ence to interat. distances and the extent of electron 
pair bond formation. G. D. P.
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In fra-red  and  R am an  sp ec tra  of polyatom ic 
m olecules. II I . E thane. B. L . C r a w f o r d ,  jun., 
W. H. A v e r y ,  and J . W. L i n n e t t .  IV. Allene. 
J . W. L i n  n e t t  and W. H. A v e r y .  V. cyclo
p ro p a n e  and  ethylene oxide. J . W. L i n n e t t  (J. 
Chem. Physics, 1938, 6 , 682—685, 686—691, 692— 
702).—in . The Raman and infra-red spectra of C2I i 6 

have been re-examined, the Raman spectrum a t —60° 
and the infra-red spectrum of gaseous C2H G from 
3 to 15 u. by a prism spectrometer. Of the four 
principal, Raman lines those a t 993, 2900, and 2955 
cm . - 1 are polarised and 1460 cm . - 1  is depolarised. 
Results are compared with recorded d a ta ; two very 
faint Raman displacements of 620 and 820 cm . ' 1  are 
reported. The strong infra-red peak a t 1480 cm . - 1  

is single; the existence of a weak infra-red band at 
1740 cm .- 1  has been confirmed. Possible assignments 
of existing spectral data are made on the basis of the 
symmetry requirements of the I)A and models. 
The “ uncertain ” frequency, indicated by heat 
capacity data as 1 1 0 0  cm .- 1  and by examination of 
the overtone region as 740 cm.-1, is discussed. By 
accepting a single peak at 1480 cm . - 1 it is possible to 
account for all observed w without using the 740 
cm . - 1  frequency. For both models selection rules are 
satisfied by assignments based on the existence of a 
restricting potential of 3000 g.-cal. per mol., an 
' ‘ uncertain frequency” of 1 1 0 0  cm.-1, and an 
internal torsional oscillation of ~ 3 0 0  cm . - 1 The 

assignment is slightly more satisfactory but the 
D d model is not finally excluded.

IV. The Raman spectrum of allene a t ~  —45° 
consists of ten displacements; the infra-red spectrum 
of gaseous allene has six intense and three weak bands. 
The symmetry (Fj) demands seven non-degenerate 
and four doubly degenerate modes of vibration, divis
ible into four symmetry classes; four w appear in 
Raman effect only and the other seven are common to 
both spectra. W ith the aid of heat capacity data, all 
vv have been assigned and vals. for each of the:eleven 
fundamentals have been ascertained. All observed 
vv <3000 cm .“ 1  are accounted for as fundamentals, 
over- or binary combination-toncs. The weak infra
red band is supposed to originate from the super
position of several possible ternary combinations. 
The free energy, entropy, and heat capacity of gaseous 
allene have been deduced for the temp, range 1 0 0 — 
1 0 0 0 ° k.

V. Raman and infra-red spectra (from 1-5 to 25 [¿.) 
of cyclopropane (I) and (CH.,)20  (II) have been deter
mined. The symmetries '  [(I) =  I)sh, (II) =  <?„,] 
selection rules, and spectroscopic activities are given. 
A complete assignment of all observed w of (I) has 
been made, but only a partial assignment of those of
(II). The vals. of fundamental vv of (I) and (II) are 
compared. The free energy, entropy, and heat capacity 
of (I) have been evaluated from 1 0 0  to 1 0 0 0 ° k.

W. R. A
P a r t ia l  ana lysis of som e in fra -red  abso rp tion  

sp ec tra  of organic m olecules in  d ilu te  solution.
O. R. W ttlf and (Miss) L. S. D e m in g  (J. Chem. 
Physics, 1938, 6 , 702—711).—The infra-red ab
sorption curves of a no. of mols. containing OH have 
been analysed on the assumption th a t the complic
ated curves in the region of the first overtone of OH

are due to superposition of several single curves of 
varying position and intensity, each of which, in turn, 
characterises a definite position and orientation of the 
OH mol. For1 relatively simple substances this 
hypothesis is fulfilled. In  isomeric benzoinoxime 
acetates the OH of the (3-isomeride appears to  occupy 
two orientations, whilst in the a-isomeride the OH 
has four orientations, of which two are practically 
the same as those of the [3-form. The no. of possible 
orientations in p-i-glucose 2 : 3 : 4  : 6 -tetra-acetate 
is discussed; their different orientations appear to 
confer variability of properties on the substance.

W. R. A.
In fra -red  ab so rp tio n  sp ec tra  (7—20 |x.) of 

sev era l com pounds possessing  rin g s  of five o r 
s ix  carbon  a tom s. J. L e c o m t e  and. G. C hiur- 
d o g l u  (Bull. Soc. chim. Belg., 1938, 47, 429—447).— 
The absorption spectra of 30 compounds possessing 
5- or 6 -membered C rings, including saturated and 
unsaturated hydrocarbons, ketones, and alcohols, 
have been examined in the region 7—20 ¡a. The vv 
are recorded, and an attem pt is made to identify them 
with the modes of vibrations of the mols. The in
fluence of spatial configuration of cis- and trans- 
isomerides on the positions of the characteristic bands 
is considered. W. R. A.

A bsorp tion  sp ec tra  in  th e  n e a r  in fra -red  
(6000 to 11,500 A.) of several com pounds possess
ing  r in g s  of five o r six  carbon  a tom s. G. C hiur- 
d o g l u ,  P. B a r c i i e w i t z ,  and R. F r e y m a n n  (Bull. 
Soo. chim. Belg., 1938, 47, 448—460).—The absorp
tion of 30 compounds, including saturated and un
saturated hydrocarbons, ketones, arid alcohols, which 
possess 5- or 6 -membcred C rings have been examined 
in the near infra-red. The spectra of stereoisomerides 
are compared and discussed. A new method of 
determining the spatial configurations of stereoiso- 
meric ter I. cyclanols is based on the observation th a t 
the (OH)„ band, found in acyclic saturated alcohols 
a t —9630 a . ,  is displaced towards greater X?. by 
40 a .  for trails- and by 80 a .  for cis-derivatives of 
cyclanols. W. R. A.

In fra -red  ab so rp tio n  sp ec tra  of su g a rs  and  
fu ran s . L . H. R o g e r s  and D. W il l ia m s  (J. Amer. 
Chem. Soc., 1938, 60, 2619—2621).—Spectra between 
2  and 1 2  ji, have been determined for furfuraldehyde, 
furfuryl and tetrahydrofuryl alcohols, and hydro- 
furamide, and between 3 and 12 fo r i  and Z-arabinose, 
d-lyxose, I-xylose, (¿-galactose, rf-mannose, fructose, 
and glucose. The results are compared with published 
Raman and infra-red spectral data. E. S. H.

B and  envelopes of u n sy m m etrica l ro ta to r  
m olecules. I. C alculation of the  theore tica l 
envelopes. R. M. B a d g e r  and L . R. Z umavalt (J. 
Chem. Physics, 1938, 6 , 711—718).—The band 
envelopes of three elementary types of band of 
unsymmetrical rotator mols. have been calc, by an 
approximation method for nine different sets of mol. 
parameters. W. R. A.

R am an  effect and  organic chem istry . K. W. F.
K o hlraxtsch  (Ber., 1938, 71, [a ], 171—187).—A 
lecture dealing with the fundamental principles of the
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Raman effect, the characteristic frequencies, rotation 
isomerism, tautomerism, and ring tension. H. W.

R am an  sp ec tru m  of th iophosgene. H. W. 
T h o m p s o n  (J. Chem. Physics, 1938, 6 , 748).—CSC12 
liquid gives seven Raman displacements, six of which 
correspond with fundamental vv. W. R. A.

R am an  sp ec tru m  of tria lk y l b o ra te s . M.
M il o n e  (Gazzetta, 1938, 6 8 , 582—583).—Polemical 
against Kahovec (A., 1938,1, 386). 0 . J . W.

R am an-spectroscopic stud ies. X III. S tru c 
tu re  of p erch lo ric  acid. A. S im o n  [with H. 
R e u t h e r  and G. K r a t z s c h ] , (Z. anorg. Chem., 193S, 
239, 329—344).—The prep, of pure anhyd. HC104 is 
described. The Raman spectra of 6 8 —100% HC104 

have been determined. The work of Fonteyne (A.,
1937, I, 10) is criticised. 100% HC104 is a pseudo,-, 
acid, H0C103, having a pyramidal structure, sym
metry Cw. There are no indications of the existence 
of an acidium salt such as [C102(0H )2]’[C104]'. On 
dilution dissociation to C104' and; H ‘ occui's and is 
already well-marked in the 97% acid but is not 
complete even in tho fused monohydrate, which in the 
liquid state is not simply [0 H 3]'[Gl0 4]' but still 
contains some H0C103. The binding energy for 
Cl-0 in the C104' ion is ~105 kg.-cal. and the force 
const. 8-1 X 105 dynes per cm. P. J . G.

R am an  sp ec tra  of acetylenes. I. D erivatives 
of phenylacetylene, CPh-CR. M . J . M u r r a y  and 
P. P. Cl e v e l a n d  ( J ,  Amer. Chem. Soe., 1938 , 6 0 , 
2664—2666).—The principal lines for CPh;C-CH2Cl, 
CPh:C-[CH2]2-Cl, CPhiC-[CH2]3-Cl, CPhjC-CH2Br, 
CPh:C-CH2-OH, CPh;C-[CH2]2-OH, and 
CHP1iICH'CH2C1 have been determined, and the 
structures are discussed. E. S. H.

R am an  effect and  dipole m o m en t in  re la tion  
to  free ro ta tion . X. M olecular s tru c tu re  of
o-chloroanisole, dim ethoxybenzene, and  dieth- 
oxybenzene. S. M iz u s h im a , Y. M o r in o , and H. 
O k a z a k i  (Sci. Papers Inst. Phvs. Chem. Res.; Tokyo,
1938, 34, 1147—1163).—The Raman spectra and 
dipole moments of o-C6H 4C1-OMc, 0-, m-, and p- 
C6H4 (OMe)2, and p-Cr>H4 (0 E t ) 2 have been determined 
in C6H 6 and C6H 14 and a t different temp. The mol. 
structure of these compounds is discussed. The more 
stable form of o-C„H4Cl*OMe is different in structure 
from th a t of o-C6H 4C1-OH, but it is not possible to 
decide whether the difference is due to a change in the 
resonance effect or to  steric repulsion between Cl and 
Me. In  o-C6H 4(OMe) 2 the resonance effect is much 
reduced; its dipole moment varies considerably with 
temp., indicating th a t the configuration of the mol. is 
readily affected by thermal energy. The Raman 
spectra of j)-C6H 4 (0Me) 2 and j)-CflH 4(OEt) 2 in the 
solid and liquid states are different, but the spectrum 
of o-C6H 4(OMe) 2 is the same in both states.

A. J . M.
Debye h ea t w aves in  h igh ly  viscous liqu ids.

(Sm) C. V . R a m a n  and C. S. V e n k a t e s w a r a n  (Nature, 
1938, 142, 791).—A Zn-Hg amalgam lamp in P jtcx  
glass gives sharp and intense lines a t 4680, 4722, and 
4811 a . without accompanying hyperfine structure or 
continuous spectrum. Using this lamp, the light 
scattered backwards by glycerol (I) and liquid PhOH

a t 20° shows well-defined Brillouin components on 
either side of the incident lines together with a con
tinuous background, The r, of (I) appears to have 
little effect on the propagation of sound waves of 
high v. L. S. T.

R elation  betw een fluorescence and  chem ical 
constitu tion  in  laccol, m oreacol, and  th e ir  
derivatives. G. B r ö o k s  (Compt. rend., 1938, 2 0 7 ,
726—728).—Structureless fluorescence bands due to 
double linkings in the C chain occur a t 419—465 mix. 
with laccol and moreacol; an additional band a t 
533—543 mp.. is given by dimethyl- and diacetyl- 
laocól and -moreacol. A. J . E. W.

F luorescen t ch ro m iu m  ion  in  ru b y . B, V. 
T h o s a r  (Phil. Mag., 1938, [vii], 2 6 ,  878—887; ,cf. 
A., 1938, I, 495).—Further support is found for the 
author’s previous idea that the fluorescent Gr"‘ ions 
replace a few Al"' ions in the lattice. The intense 
anti-Stokes bands áre due to the superposition of the 
vibrational frequencies of the Cr20 3 thus formed. I f  
the L -S  interaction is weak in the ion, the magnetic 
dissymmetry of the Zeeman pattern  is explicable. 
Tho validity of the inner quantum no. J  and the spin 
multiplicity are discussed and the  lines a t X ==.7017 
and 7049 a . are shown to be due to transitions between 
the *P levels of the Cr iv  and the ‘lF  levels. T. H. G.

E lec tric  actions in  a sy stem  of iso trop ic bodies.
L. R o y  (Compt. rend., 1938 2 0 7 ,  757—759).— 
Theoretical. A. J .  E. W.

C ontact difference of p o ten tia l betw een b a r iu m  
and m agnesium . P. A . A n d e r s o n  (Physical Rev., 
1938, [ii], 54,,753—757).—The electronic method of 
contact potential measurement was compared with 
photo-electric work function determinations by 
measuring the Volta potential Bar-Mg for 30 pairs of 
surfaces and examining the results in relation to recent 
precision photo-electric data. General agreement 
within the limits 1*08—1-16 v. was'obtained. A s su m 
ing a work function 2-52 e.V. fór Ba, the val. for Mg is 
3’78 e.v. Observations on the optical reflexion of Mg 
surfaces suggest the val. 3'65 i  0-05 for mirror-like 
surfaces and 3-78 e.v. for macrocryst. surfaces.

N .M . B.
R ectifier action. F. H. M ü l l e r  (Physikal. Z., 

1938, 39, 793—795).—Theoretical. The mechanism 
of the poíaritv of Cu20  rectifiers is discussed.

A. J . M.
A ction of soft X -rays on selen ium  b a r r ie r  

lay er cells. A. E. S a n d s t r ö m  (Phil. Mag., 1938, 
[viij, 2 6 ,  906—920).—These cells respond to soft 
X-rays (X 3-5 — 20' A.) in much the same way as to 
visible light, although in one experiment a remarkable 
deviation from the linear relationship between current 
and intensity for low intensities was found. The 
resistance of the barrier varies in an inexplicable 
manner. The photo-currents are too small to permit 
use of the elements for intensity measurements in 
spectrally dispersed radiation. T. H. G.

O rig in  of m u ltip le  sp ec tra l m ax im a  observed 
w ith  com posite photo-cathodes, on the  basis  
of sp ec tra l sensitiv ity  curves. R . S t jh r m a n n  and 
A. M it t m a n n  (Z. Physik, 1938, 111, 18—35).—The 
spectral sensitivity of photo-cathodes consisting of
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alkali metal containing traces of alkali hydride or 
C10H 8 or anthracene (I) has been measured a t 293° and 
a t 83° K. A sensitivity max. was observed in the 
visible region in all cases; its position is characteristic 
of the alkali metal and is shifted toward shorter X at 
low temp. Cathodes containing C10H 8  show an 
additional max. between 2,900 and 3000 A., the posi
tion of which is independent of temp, and of the alkali 
metal. Cathodes containing (I) show an additional 
series of short-wave max. The long-wave max. are 
ascribed to finely distributed, surface-adsorbed alkali 
metal and the short-wave max. to inner centres in the 
auxiliary substance. H. C. G.

C onductivity of solid  lead  and  p o tassiu m  
ch lorides. K. V is c h n e v s k a  (Bull. Sci. Univ. Kiev,
1937, 3, No. 3, 161—173).—The vals. found for sp. 
conductivity k of compressed PbCl2 at 160°, 290°, and 
300° are closest to those of Seith (A., 1929,1136). The 
K'-composition curves of the system PbCl2-KCl, a t 
290°, 340°, and 360°,suggest the compound 2PbCl2 ,KCl.

R. T.
P re-b reak d o w n  phenom ena in  in su la to rs  and  

electronic sem i-conductors. J. F r e n k e l  (Phys
ical Rev., 1938, [ii], 54, 647—648).—Mathematical. 
Phenomena can be explained on the theory th a t the 
normal state of the dielectric may be described as a 
system of neutral atoms rather than of free oleetrons 
moving in a self-consistent periodic field of force.

N. M. B.
D ispersion  and  ab so rp tio n  by p o la r su b 

stances. P. D e b y e  and W. R a m m  (Nuovo Cim.,
1938, 15, 226—231).—A summary of modern views 
on dispersion and absorption by liquid dielectrics.

Dipole m om en t, R am an  sp ec tru m , and  s tru c 
tu re  of chlorine heptoxide. R. F o n t e y n e  
(Natuurwetensch. Tijds., 1938, 20, 275—278).—The 
CLjO, mol. is dipolar (u20 =  0-72i;002 in CC14) 
and angular in structure, consisting of two C103 

groups connected through an 0  bridge, which is 
bent a t an angle of 128°. These conclusions are 
supported by measurements of the Raman spectrum.

S. C.
E lectric  dipole m om en ts of d iphenyl e th er 

and  som e derivatives in  the  vap o u r phase , and  
a  rev ision  of the  oxygen valency angle in  these 
com pounds. I. E. Co o p  and L. E. S u t t o n  (J.C.S., 
1938, 1869—1872).—The dipole moments of P h 20  
and itsj)-Br-,pi>'-Br2 - ,p i3'-Mc2, j>-N02-, and jj-bromo- 
y'-methyl derivatives have been determined in the 
vapour state. The angle between the C - 0  valencies 
is calc, to be 124°:j;;50, in satisfactory agreement 
with the val. previously obtained (128°±4°) from 
determinations of the dipole moments in solution.

A. J . M.
Dipole m om en ts of (o) 4 : 4 '-d in itro - and  4 : 4 '- 

d icyano-d ipheny ls , and  (b) the isom eric  d i
phenyl-4 : 4 '-b isd iazocyanides. R. J. W. Le
F iiv B E  and H. V i n e  (J.C.S., 1938, 1878—1882).— 
The apparent dipole moments of 4 : 4'-dinitro- and 
-dicyano-diphenvl in C6H c solution are 1-3| and 102, 
respectively. These moments are to be regarded as 
anomalous, since the mols, have axial symmetry. The 
dipole moments of the isomeric diphenyl-4:4'-bisdiazo-

cyanides have been determined, the two forms being 
shown to be geometrical isomerides. The less stable 
form is either the cis-cis or the Irans-cis form. Tho 
spontaneous isomérisation of the less stable form has 
been followed by observations of dielectric const., 
and appears to be unimol. A. J . M.

R efraction, d ispersion , and  re la ted  p ro p erties  
of p u re  hydrocarbons a rran g e d  fo r use in  the 
ana lysis of hydrocarbon  m ix tu res . A. L- W a r d  
and S. S. K u r t z , junJ (Ind. Eng. Chem. [Anal.], 1938, 
10, 559—576).—The following data are tabulated 
for members of the different hydrocarbon series 
boiling between 1 0 ° and 2 0 0 ° or slightly higher :
b.p. at760  or 1 0  mm., n” , dispersion, the refract- 
ivity intercept, and sp. dispersion. Tables showing 
averaged data for specified boiling ranges are given, 
and curves based on these averaged properties are 
drawn. The relationship between p and n  for groups 
of paraffin and define isomérides is represented graph
ically. The effect of temp, and pressure on p and 
n is discussed. 177 references to the lit. are given.

L. S. T.
R o tato ry  d ispersion  in  the  am ine series. IV. 

O ptical activ ity  of d iam ines. W. C. G. B a l d w in  
(Proc. Roy. Soc., 1938 A, 167, 539—554).—The 
changes in [a] which occur on neutralisation are used 
to detect induced dissymmetry in the NH2-radical of 
optically active bases. The rotatory dispersion of 
cryst. (CH2 -NH2)o,H2S0 4 is compared with tha t of 
CH2(CH2-NH2)2, 1-diaminoci/cZohexane, and of their 
salts in solution. The results are interpreted in terms 
of Boys’ molecular model and the configuration of 
CH2(CH2-NH2 ) 2 is defined. G. U. P.

R elation  betw een th e  degree of depo larisa tion  
of m olecu larly  sca tte red  lig h t in  liqu ids, and  
the  K e rr constan t. H. A. S t u a r t  and W. B u c h - 
h e im  (Z. Physik, 1938 111, 36—45).—The ratio of 
B  (observed) and B, calc, from measurements of the 
degree of depolarisation on liquids by means of the 
Gans equation, is ± 1 . The deviations are outside 
experimental error and attem pts are made to explain 
them theoretically. L. G. G.

V ariation  w ith  te m p e ra tu re  of electrical and 
m agnetic  double re frac tion  of liqu ids. K. H.
G r o d d e  (Physikal. Z., 1938, 39, 772—783).—The 
electrical and magnetic double refraction of some örg. 
liquids has been determined a t temp, between 2 0 ° 
and 170°. The results are compared with the theory 
of Langevin, Born, and Gans, which holds only for 
gases. The Kerr effect is not greatly affected by 
temp., decreasing a little with increase of temp. 
The Cotton-Mouton const., however, decreases to a 
greater extent with increase of temp. Polar liquids 
show a greater decrease than theoretical with 
rising temp. The results are discussed.

A. J . M.
S tereochem istry  of quadricovalen t a to m s : 

th a lliu m . E. G. Cox, A. J . S h o r t e r , and W .  
W a r d l a w  (J.C.S., 1938, 1886—1888).—X-Ray 
analysis of tetrakisthioureathallous nitrate and chloride 
indicates th a t if these are 4-co-ordinated compounds 
of the type [T1RJX, the four valencies of T1 are 
coplanar, or nearly so. Dimethylthallic acetylacetone 
has also been investigated. The four valencies of T1
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in this compound are arranged tetrahedrally, as would 
bo expected since the effective at. no. is 8 6  (i.e., tha t 
of Rn). A. J .  M.

M olecular p o ten tia l curves from  spec tro 
scopic data . A. S. Co o l id g e , H. M. J a m e s , and
E. L. Vernon (Physical Rev., 1938, [ii], 54, 726— 
738).—.Mathematical. A crit. examination of the 
accuracy of various methods leads to preference for 
a method of successive approximations. Formulas 
for the treatment of potential curves of various types 
are obtained, and results are illustrated by reference 
to the lowest 3Xg state of H 2. N. M. B.

S ystem atics of b an d -sp ec tra l constan ts . IV. 
In te r-re la tio n  of eq u ilib riu m  v ib ra tion  fre
quency and  distance fo r d iatom ic nuclei in  
g ro u n d  and  excited s ta tes . C. H. D. C l a r k  and 
J . L. S t o v e s  (Trans. Faraday Soc., 1938, 34, 1324— 
1328; cf. A., 1937, I, 602).—The formula proposed 
(ibid., 67) gives better correlation with experimental 
data than does tha t of Huggins (A., 1936, 781).

E. S. H.
C alculation of the  frequencies of the  sym 

m etrica l m odes of v ib ra tio n  fo r m olecules w ith  
v arious types of sy m m etry . H. J. B e r n s t e in  
(J. Chem. Physics, 1938, 6 , 718—722).—Secular 
equations for the vv of the symmetrical modes of 
vibration of mols. possessing various symmetries have 
been set up and applied to the structure of oximes. 
Acetoxime is planar and has the structural formula 

,Mex
126°;' >C:N-OH.

'•M e/ W. R. A.
P o ten tia l energies of the  alkali halides : 

e r ra ta  and  extension of the  sem i-em pirica l 
fo rm ula . A. M a y  (Physical Rev., 1938, [ii], 54, 
629—633).—Previous calculations for CsCl (cf. A.,
1937, I, 552) are corr. Six consts. in the potential 
energy expression for CsCl are evaluated from data 
on the lattice and vapour, and from the results, 
applied to other halides, interionic distances in the 
gas, lattice energies, and heats of sublimation are 
determined. Agreement with experimental data is 
satisfactory for the first, and poor for the two last- 
named. N. M. B.

O rdering  and  tran sfo rm atio n s in  condensed 
phases. F .  C. F r a n k  and K. W ir t z  (Naturwiss.,
1938, 26, 687—693 , 697—705).—A review. The 
thermodynamic classification of transformations is 
discussed, and examples of various transformations 
are given, e.g., th a t of the second kind in the case of 
He, and the rotational transformations of CH,, and 
CD4. The course of different transformations is 
considered. The problem is also dealt with from the 
mol. viewpoint. Liquid crystals, superstructura! 
transformations, and the phenomenon of fusion are 
considered. A. J . M.

O rdering  and  tran sfo rm atio n s in  condensed 
phases. M. v o n  L a u e  (Naturwiss., 1938 , 2 6 ,  7 5 7 ) .— 
An addition to a paper by Frank et al. (preceding 
abstract). A. J . M.

S ta tis tica l theo ry  of su p erla ttices w ith  long- 
ran g e  in teraction . I. G eneral theory . II . T he 
s im p le  cubic la ttice  an d  the  body-centred

cubic la ttice . J. S. W a n g  (Proc. Roy. Soc., 1938, 
A, 168, 56—67, 6 8 —77).—I. Bethe’s theory is 
extended to include long-range interactions.

II, The results are applied to the simple and body- 
centred cubic lattices and effect an improvement in 
the agreement of theory and experiment. G. D. P.

R elation betw een surface tension  and  in te rn a l 
h ea t of vaporisa tion . O. Albert and F. Etrtch 
(Z. phvsikal. Chem., 1938, 183, 9—18).—The change 
in the ratio between heat of vaporisation and surface 
tension with mol. wt. and temp, is discussed in relation 
to theories of mol. orientations in surface layers. 
Surface energy, to which free and internal energy 
contribute, increases more slowly than heat of vapor
isation with increase in chain length. Data for 
nonoic, nonenoic, and oleic esters are recorded.

C. R. II.
O rganic p arach o rs . I. P a ra ch o rs  of a  series 

of isom eric  es te rs . 0 . R. Q u a y l e , (M i s s ) K. 
O w e n , and R. R. E s t e s  (J. Amer. Clicm. Soc., 1938, 
60, 2716-2719).—Parachors of the complete series, 
H'iCHJ/COa^CHJy'Mo ( x -{■ y =  14), are measured 
a t 26°, 35°, 50-5° (or 50°), and 65°. Parachors and 
mol. vols. vary gradually, being a min. for n- 
C5H u ,C02C8H 1 7 -m. In  general parachors increase 
with temp. R. S. C.

Increase  of X -ray reflexion from  q u artz  due 
to  a  s tro n g  electric field. Y. K a k i u c i i i  (Physical 
Rev., 1938, [ii], 54, 772).—The intensity of reflexion 
increases with duration of application of the field to a 
max. after several hr. of application. The effect is 
strongly structure-sensitive, and dies away very slowly 
after removal of the field, but more rapidly a t high 
temp, or under irradiation with X-rays or y-rays. 
Explanations are discussed. N. M. B.

O rd e r v ersu s  d iso rd er in  te rn a ry  s tru c tu re s  
including  ce rta in  sp inels. F. C. B l a k e  (J. Chem. 
Physics, 1938, 6 , 630—635).—The doubling process 
suggested by Laue (Ann. Physik., 1918, 56, 497) has 
been employed in studying Li ferrite. All superlattice 
lines disappear when the lattice edge is 8  times th a t of 
the small disordered lattice of Posnjak and Barth (A., 
1936, 830). The simple space-group 0} of this 
large (33 a .) lattice gives only face-centred lines on the 
powder photograph. The disappearance of the 
superlattice lines for this lattice may be due to  the 
coherence of the X-rays which cause the destructive 
interference involved. W . R. A.

A-Ray te s t of su p e rs tru c tu re  in  FeNi3. F. E.
H a w o r t h  (Physical Rev., 1938, [ii], 54, 693—698).— 
In  view of strong indirect evidence of superstructure, 
the specimen of approx. composition FeNi3, and 
containing 70% Ni, was placed in a focussing camera 
in a beam of Fe Xfi-rays, which should give the 
strongest superstructure lines, and exposed for 1 0 0  hr. 
No superstructure lines appeared, and the negative 
result indicates tha t no long-range order exists in 
FeNi3. N. M. B.

B a rk e r 's  system atic  crysta llog raphy . P.
T e r p s t r a  and W . J. v a n  W e e r d e n  (Natuurwetensch. 
Tijds., 1938, 20, 285—293).—Barker’s directions for 
the systematic description of triclinic crystals are 
insufficient. 552 configurations are possible, corre-
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sponding .with 202. different complexes of which 94 are 
ambiguous. The 202 complexes have been tabulated 
on Groth’s system. A simple and convenient form of 
goniometer manufactured by Stoe, Heidelberg, is 
illustrated. S. C.

A tom ic d is trib u tio n  in  tbe  a llo trop ie  fo rm s of 
phosphorus a t d ifferen t tem p era tu res . C. D.
T h o m a s  and N. S. G in g r ic h  (J. Chem. Physics, 1938, 
6 , 659—r665).—Monochromatic X-ray diffraction 
patterns of liquid yellow P, amorphous red P, and 
amorphous black P  have been obtained using Mo Ka. 
radiation, and the effect of temp, on the patterns of 
the two first forms has been investigated. Analysis of 
the patterns gave the at. distribution curves,' which 
indicate th a t for all forms the no. of nearest neighbours 
is 3, i.e., P  is present in all forms as P4. W. R. A.

L attice d is to rtio n s in  pyrophoric  m e ta ls . I.
I I . Lead and  nickel. G. R. L e v i  and G. Rossi 
(Gazzetta, 1938, 6 8 , 570—576, 576—581).—I. The 
quant, determination of lattice distortions from 
Debye-Scherrer photographs (cf. Brill, A., 1937, I, 
399) is discussed and sources of error are pointed out. 
Measurements with pyrophoric Pe agree with those of 
previous workers.

I I .  X-Ray measurements with ordinary and pyro
phoric Pb show th a t the lattice distortion in both 
forms is small and approx. equal. Ordinary Ni shows 
no lattice distortion, whereas pyrophoric Ni shows a 
mean distortion of 0-16 a. The pyrophoric behaviour 
is due to  lattice distortion in the case of Ni but not of 
Pb. 0 . J. W.

G row th of a  m ag n esiu m  c ry s ta l in  its  vapour.
5. S a k t ji (Sci. Papers Inst. Phys. Chem. Res. Tokyo, 
1938, 34, 1131—1146).—Rapid growth of Mg crystals 
from Mg vapour occurs a t a temp, as high as possible 
but <  the m.p. and a t a  place of high v.d. The 
higher is the temp, the larger the crystal grows. Tho 
most favourable pressure is 0-8—2-7 mm. A. J . M.

C rysta l s tru c tu re  of CogAlg. A. J. B r a d l e y  
and C. S. Ch e n g  (Z. Krist., 1938, 99, 480—487).— 
From powder X-radiograms, the hexagonal cell, with 
4 Co2Al5, has a 7-6560, c 7-5932 a. ; p 4-14 ; space- 
group —C’6  jmmc. Complote at. parameters 
derived from abs. intensities by the use of structure 
factor graphs, figure fields, and Fourier synthesis, yield 
a 4-sheet structure, of puckered hexagonal rings. 
Interat. distances indicate a new type of structure.

I. McA.
A-Ray analysis of the  s tru c tu re  of w a te r. J.

M o r g a n  and BV E. W a r r e n  (J. Chem. Physics, 1938,
6 , 666—673).—Monochromatic X-raÿ diffraction 
patterns of H„0 have been obtained at 1 -5°, 13°, 30°, 62°, 
and 83°, using Cu Ka. and Mo Ka radiations. The 
distribution curves do not yield quant, information on 
tho structure of H 20 , but indicate tha t the tendency 
of the H 20  mol. to link; itself tetrahedrally to 4 
neighbouring mois, is onlv partly satisfied.

W. R. A.
Som e su lphides ob tained  by decom position 

of the  co rrespond ing  th iosu lphates. D. G h ir o x  
(Gazzetta, 1938, 6 8 , 559—566).—The ^structures of 
the sulphides of Pb, Ni, Cu, Zn, and Cd, obtained from 
the thermal decomp, of the corresponding thiosulph

ates, have been studied by X-rays. Only PbS is 
obtained in a pure state. The sulphides ofPb, Zn, and 
Cu have the structures of galena, blende, and covellite, 
respectively; th a t of Ni has the composition NiS2 and 
a pyrites type structure. O. J . W.

S tru c tu res  of m olybdenum  pentachloride and  
tu n g sten  hexachloride. R. V. G. E w e n s  and 
M. W. L is t e r  (Trans. Faraday Soc., 1938, 34, 1358—■ 
1362).—Electron-diffraction investigation of the 
vapour shows tha t MoC16 is a trigonal bipyramid, with 
Mo—Cl 2-27¿0-02 a ., and WC16 a regular octahedron 
with W -rCl 2-26±0-02 a . E. S. H.

S tru c tu re  of pale  yellow  crysta lline  basic  
m ercu ric  chloride, H gO ,2H gC l2. G . G a w - 
r y c h  (Rocz. Chem., 1938, 18, 217—219).—Tho 
crystals belong to tho cubical system. The 
elementary cell, containing 4 HgO,2HgCl, mois., has a 
9-211±0-009a. ~ R .T .

C r y s t a l  s t r u c t u r e  o f  p o t a s s i u m  f l u o r o -  
c h r o m a t e .  J . A. A. K e t e l a a r  a n d  ( F r l .) E. 
W e g e r ie  (Rec. tray, chim., 1938, 57, 1369—1275).— 
The dimensions of tetragonal K C rO sF  a r e  a 5-46±0-01, 
c 12-89±0-02 a ., a : c 1 : 2-36; space-group C„. From 
a determination of tho at. distances, the probable 
structure is s h o w n  t o  be of scheelite typo. C. R. H,

C rysta llog raphy  an d  ce rta in  o th er physico
chem ical p ro p e rtie s  of p o tassiu m  lead  copper 
h ex an itr ite . J . E. M a c k e n z ie  and R. L. S m it h  
(Rec. trav. chim., 1938, 57, 1211—1217).—
K 2PbCu(N0 2 ) 6 crystallises in the. cubic system, class 
32j m:is.< 1-8. The ionisation of the salt in solution 
increases with dilution. p . R. H.

S tru c tu re  of am m onium  heptafluozirconate 
and  p o tassiu m  heptafluozirconate and  th e  con
figu ra tion  of the  heptafluozirconate ion. G. C.
H a m p s o n  and L. P a u l in g  (J. Amor. Chem. Soc., 1938, 
60, 2702—2707).—X -R ay  evidence shows th a t
(NH4 )3ZrF 7 has a holohedral face-centred cubic unit, 
with a0 9-365 a . ,  containing 4 simple mois. K 3ZrF 7 

has a similar structure with a0 8-95 a . The proposed 
structure involves some random distribution of atoms 
among positions provided by the space-group OjJ, and 
is closely related to  th a t of (NH4 )3A1F6; A1F6" 'i s  
replaced bv Z rF ,'" , in which the co-ordination no.- of 
Zr is 7. E. S. H.

S tru c tu re  of olivenite, C u„(0H )A s04. II. He- 
r i t s c h  (Z. Krist., 1938, 99, 46CÎ—479 ; cf. A., 1938,1, 
421).—The corr. space-group is DU, an anomalous 
reflexion being due to indirect excitation (A., 1937, I, 
117, 446 ; 1938,1, 179). After interchange of a  and b 
axes, at. parameters and interdistances determined in 
accord with listed X-ray intensities establish a 
structure similar to those of adamine and andalusito 
(Strunz, A., 1936, 1483). Optical data are recorded 
and the structures compared. I. McA.

C rysta l s tru c tu re  of som e ferricyanides w ith  
b ivalen t cations. A. K. v a n  B e v e r  (Rev. trav. 
chim., 1938, 57, 1259—1268).—The determination of 
the at. distances and the crystal structure of 
M3 [Fe(CN)6] (M =  Cd, Mn, Zn, Co, Cu, and Ni) and of 
Fe[Fe(CN)6] is described. After drying a t 8 6 ° for 3 
hr., 1 mol. of the compounds contains approx. 8  mois.
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of H 20 , which is rcduced to approx. 2 mols. of H 20  
after’further drying in vac. The intensity ratios of 
the X-ray reflexions remain unchanged during drying, 
and no change in cell dimensions has been observed. 
I t  is argued tha t in the “ dry ” crystal powder, H20  
remains enclosed between the crystal particles and not 
within the lattice. C. R. II

E lectron-d ifirac tion  investigation  of ch rom 
ium , m olybdenum , and  tu n g sten  hexacarbonyls. 
L . 0. B h o c k w a y , R. V. G. E w e n s , and M. W. L is t e r  
(Trans. Faraday Soc., 1938, 3 4 ,  1350—1357).— 
Recorded data for interat. distances (in a .) a r e : 
Cr(CO)6, Cr—C l-92±0-04, Cr—0  3-08±0-05, C—0
1-16±0'05; Mo(CO)6, Mo—C 2-08±0-04, Mo—0
3-23±0-05, C—0  I-15±0-05; W(CO)f>, W— C 2-06 
±0-04, W—O 3-19±0-05, C—O l-13±0-05. The 
mol. model is represented by a regular octahedron 
with the metal atom a t the centre and the CO groups 
directed towards the apices. E .  S. H .

E n larg em en t of la ttice  of cellulose hy d ra te  by 
absorp tive link ing  of w a te r. I. Sa k u r a d a  and 
K. H u t in o  (Sci. Papers Inst. Phys. Chem. Res. 
Tokyo, 1938, 34, 1164—1173).—Cellulose hydrate 
undergoes a small reversible lattice change on rapid 
drying. By adsorptive Unking of H 20  the separation 
of the (101) planes is increased by 0-3 A., and the vol. 
of the elementary cell increased by about 4%. Other 
planes are not appreciably affected. A. J . M.

O rien ta tion  of h ig h  m ol. w t. lin ea r po lym er- 
ides in  u n stre tch ed  film s. G. H. Y o u n g ,. W. K. 
S c h n e i d e r , and J. G. A s t o n  (J. Amer. Chem. Soc., 
1938, 6 0 ,  2825—2826).—Recent observations (A ., 
1938, I, 503) confirm Young’s theory of partly 
oriented film structure (B., 1938, 940). E. S . H.

E lectron-d iffraction  effects from  polished  zinc 
surfaces. M. L. F u l l e r  (Amer. Inst. Min. Met. 
Eng., Tech. Publ. 965, 1938, 11 pp.; Met. Tech., 
1938, 5, No. 6 ).—In certain circumstances polished 
Zn surfaces have been found to yield clectron- 
diffraction effects which indicate the surface to bo 
definitely cryst. These effects are in the form of 
diffraction lines perpendicular to the shadow edge 
of the reflexion type of photograjn. I t  is surmised 
tha t the polished surface consists of minute Zn 
crystals oriented with their basal planes parallel to 
the plane of poUsh. Experimental evidence shows 
tha t the diffuse halo pattern alone has no significance 
with respect to the composition and cryst. structure 
of a surface, and th a t whether or not such a diffraction 
pattern is obtained depends on the surface texture of 
the specimen. R. B. C.

R elation  of fe rrom agnetic  an iso tropy  to  atom ic 
s tru c tu re . L. W. M cK e e i i a n  (Physical Rev., 1937, 
[ii], 5 1 ,  1010).—Ferromagnetic atoms of Fe, Co, 
and Ni are assigned simple distributions of magnetic 
moment consistent with what is known concerning 
the 3cZ electrons in these atoms. The resultant 
anisotropy calc, for the observed cubic and hexagonal 
arrangements agrees with experimental results con
cerning these metals and their alloys. L. S. T.

M agneto-electrolytic an iso tropy . A. P e r r i e r  
and C. M e r m o d  (Helv. Phys. Acta, 1938, 1 1 ,  468— 
469).—Specimens of Fe and Ni possessing a high 
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stable anisotropy have been prepared by electro- 
deposition in a magnetic field. A. J . E. W.

V ariation  in  th e  long itud inal in c rem en ta l p e r
m eab ility  due to  a  superim posed  c irc u la r  field.
J. S. W e b b  (Nature, 1938,1 4 2 , 795).—Large increases 
in this permeability of a Fe-Ni wire serving as tho 
core of a solenoid occur when a d.c. is passed through 
tho wire to produce a superimposed circular field. 
Graphs showing the variation of the inductance of 
tho solenoid as a function of the d.c. through tho 
conducting core, and the variation of the longitudinal 
incremental permeability as a function of the degree 
of twist of the core, are reproduced. L. S. T.

Single c ry sta ls  w ith  exceptionally  h ig h  m ag 
netic  p e rm eab ilitie s . P. P. C i o f f j , H. J . W il l ia m s , 
and R. M. B o z o r t h  (Physical Rev., 1937, [ii], 5 1 ,  
1009).—Single crystals of purified Fe and of an F e- 
Ni alloy (6 6 % Ni) having max. permeabilities of 
680,000 and 1,040,000, respectively, have been 
prepared. The combination of factors necessary for 
the attainm ent of high permeability is given.

L. S. T.
B ehaviour of ex trem ely  th in  m etallic  film s 

u n d er various conditions. M. K i n d i n g e r  and K . 
K o l l e r  (Mikrochim. Acta, 1938, 3 , 317—325).—A 
review. The physical, electrical, and optical proper
ties of very thin metallic films are compared with 
those of the metals in bulk. Theories to account for 
these properties and their changes on ageing are 
summarised and discussed. J . W . S .

T ran sfo rm atio n s of organic com pounds in  the 
solid  s ta te  (long-chain com pounds). I. S tearic  
acid. P. A. T i i i e s s e n  and C. S t ü b e r  (Ber., 1938, 
7 1 ,  [J5], 2103—2123).—The course of the ß -> a trans
formation in stearic acid has been investigated by 
observations on tho double refraction and on e 
(apparatus for the measurement of which is described). 
The transformation is irreversible under ordinary 
pressure, but the p-form is not totally unstable. Tho 
change is slow but complete a t 46°, whilst in the range 
43—46° it  is only partial, and below 40° it never 
occurs even on prolonged tempering. On crystallising 
below 40°, the ß-form is deposited from CGH 6 and 
xylene, the a-form from AcOH, PhCl, and ligroin, 
and a mixture from p-oymene, PhMe, and EtOH.

F. J . G.
Physico-chem ical rev ision  of m ol. and  a t. 

w ts . New re su lts . E. M o l e s  (Bull. Soc. chim. 
Belg., 1938, 4 7 ,  405—428).—The method of limiting 
densities is revised and discussed, and various pre
cautions are indicated which must be taken to ensure 
accuracy. The following at. wts. have been deter
mined : N  =  14 0083, C =  12 007, S =  32-0635, and 
F  =  18-995. W. R. A.

E lec trical conductivity  of the  tran s itio n  m e ta ls .
A. H. W il s o n  (Proc. Roy. Soc., 1938, A , 1 6 7 ,  580—
593).—A theoretical investigation of the s-d  trans
itions, in a metal containing incomplete ¿-bands, shows 
th a t these should fall exponentially as the temp, 
is lowered. A suggestion is pu t forward to explain 
the change of sign of the thermo-electric power o fP t 
a t low temp. G. D. P.
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Influence of m agnetic  fields on p ers is ten t 
cu rren ts  in  a  closed superconducting  c ircu it.
K. C. M a n n , H. G. S m it h , and J . 0 . W il h e l m  
(Physical Rev., 1938,[ii],54,758—766).—Experiments 
on S n  show th a t no resistance appears until the mean 
magnetic induction within the specimen becomes 
considerable. Results are markedly influenced by 
the presence of traces of impurities. N. M . B.

R elaxation  effects connected w ith  the t r a n s 
ition betw een the  superconducting  and  n o rm a l 
s ta te s . H. G. S m it h  and K. C. M a n n  (Physical 
Rev., 1938, [ii], 54, 766—770).—The relaxation effects 
are similar to those found in a closed superconducting 
circuit (cf. preceding abstract), and confirm the view 
th a t they are due to the slow decay, caused by a very 
small resistance, of eddy currents in the specimen. 
I t  is shown thermodynamically th a t tho same cause 
will produce relaxation in the thermal equilibrium, 
accounting for observed time effects in calorimeter 
experiments. N. M . B.

P hysical phenom ena a t  the  tem p e ra tu re  of 
liqu id  helium . E. F. B u r t o n  (J. Appl. Physics, 
1938, 9, 489—499).—A review of recent work a t 
very low temp., with special reference to experiments 
on anomalous properties of liquid H e ll ,  and electrical 
and magnetic properties of superconducting metals.

J . A. K.
M agnetic stud ies on rhodochrosite , M nCOs.

K. S. K r is h n a n  and S. B a n e r j e e  (Z. Krist., 1938, 
99, 499—508).—From measurements on MnC03  

(96% corr.), the mean molar susceptibility (x) is 
given as a function of temp, by x — 3-81 ¡{T +  13); 
tho consts. corroborate theory for Mil" ions. The 
feeble anisotropy (0-06% of x)> corroborating Tutton’s 
vals. for Bln" salts, corresponds with a Stark splitting 
of the Mn" s levels of ~ 0  07 cm . - 1 Results are 
discussed. I. McA.

Velocity of sound. R. C . Co l w e l l  and A . W. 
F r ie n d  (Science, 1938, 8 8 , 244).—Using a relatively 
short base line and an oscilloscope the val. obtained 
is 331-57 m. per sec. a t 0°. L. S. T.

D ispersion  of u ltraso n ic  w aves in  liqu ids. 
R. B a r  (Helv. Phys. Acta, 1938, 11, 472—475).— 
No dispersion can be detected from measurements of 
tho velocity of sound in HaO and EtOAc a t ~20°, 
using frequencies of 7-5 and 53 Me. per sec.

A. J . E. W.
Influence of u ltraso n ics on the  d ischarge 

p o ten tia ls  of hydrogen , oxygen, and  chlorine.
R. P io n t e l l i  (Atti R. Accad. Lincei, 1938, [vi], 27,
581—586 ; cf., A., 1938, I, 486).—Further evidence 
of the depolarising action of ultrasonics on discharge 
potentials a t various electrodes and in various elec
trolytes is described. 0 . J . W.

T herm odynam ic scale of te m p e ra tu re . N. 
R O r t i  and F. S im o n  (Phil. Mag., 1938, [vii], 26, 
840—849).—The growing use of the thermodynamic 
scale as a consequence of the magnetic method of 
reaching extremely low temp. (<1° K.) has led to 
the use of “ provisional temp.” T* obtained from the 
magnetic susceptibilities by extrapolating Curie’s 
law into the unknown regions. This gives wrong 
results. Other methods are discussed and a new

procedure is described in which i t  is not necessary 
to determine the amount of heat supplied to the system, 
or to measure any property of the substance which 
characterises its state in the additional field. I t  can 
be used particularly for correlation of abs. temp, 
in an additional field and in zero field, for studying 
the Curio point, or for measuring the abs. temp, 
of some point in the system. T. H. G.

“ C urie ” scale of tem p era tu re . N. K u r t i  and 
F. Simon (Phil. Mag., 1938, [vii], 26, 849—854; cf. 
preceding abstract).—In  the region obtained by the 
magnetic method, the “ temp.” is usually determined 
by measuring the susceptibility of the salt and extra
polating i t  according to Curie’s law. I t  is shown tha t 
although the relation between susceptibility and 1 ¡T 
is linear for salt specimens of all shapes a t the temp, 
of liquid He, considerable deviations occur a t very 
low temp. An unambiguous definition of the 
“ Curie ” scale is therefore suggested in which reference 
is made to a sphere as the standard shape.

T. H. G.
L aten t h ea t of fusion of a lu m in iu m . J . H. 

A w b e r y  (Phil. Mag., 1938, [vii], 26, 776—784).— 
Published vals. show a max. difference of about 50% 
and fall into two groups with mean vals. ~92 and ~77 
g.-cal. per g. Tho electrical energy required to melt 
a  known mass has now been measured and gives a 
result of 91 g.-cal. per g. Tho most probable val. 
is 92-4. T. H. G.

Specific h ea t of w a te r (H20 )  betw een 0° and
100°. W. A. R o t h  (Z. physikal. Chem., 1938, 183,
38—42).—From vals. for the sp. heat, c, of D-free 
H ,0  the following empirical equations have been 
derived : c =  1-0066 -  0-0356969 +  0-05874262 be
tween 0° and 40°, and c =  0-9989 — 0-031110 +
0-05188962 between 40° and 100°. C. R. H.

E x ac t m easu rem en ts  of th e  specific h ea t of 
so lid  substances a t h ig h  tem p era tu res . X. 
Specific h ea t, e lectrical resistance , th e rm o 
electrical behaviour, and  th e rm a l expansion of 
som e ra re -e a rth  m e ta ls . F. M. J a e g e r , J .  A. 
B o t t e m a , and E. R o s e n b o h m  (R e c . trav. chim., 
1938, 57, 1137—1182).—Ce and La both exist in four 
modifications, but a t any one temp, several of these 
modifications co-exist simultaneously. On account 
of the slow rate of change from one modification to” 
another, the exact transition temp, cannot be ascer
tained. Each modification is truly stable only within 
a very limited temp, range, and is characterised by 
highly discrepant vals. of the temp. coeff. of its 
electrical resistance. The at. heats of both metals are 
> 3 i i  g.-cal. a t low temp. Nd is even more complex 
in its behaviour since it  exhibits a remarkable cyclic 
hysteresis effect if successively heated and cooled 
near the $-y  transition temp., approx. 508°. Like 
Ce and La, Nd has an at. heat >3jR g.-cal. a t low 
temp. Didymium, the solid solution of P r and Nd, 
has similarly been examined. C. R. H.

F ree-energy  re la tio n s am ong  the  paraffin  and  
olefme hydrocarbons. G. S. P a r k s  (Chem. Rev., 
1936, 18, 325—334).—Among the paraffin hydro
carbons the free energy increases with increasing 
length of chain, and with increased branching in a
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group of isomerides. In  the defines the position of 
the double linking and geometric isomerism are also 
important factors. Ch. A b s . (e)

N uclear sp in  and  sy m m etry  effects in  the 
h ea t capacity  of ethane g a s .  E. 13. W i l s o n , j u n .  
(J. C h e m . P h y s ic s ,  1938, 6 , 740—745).—A d e ta i le d  
a c c o u n t  o f  w o rk  a l r e a d y  n o te d  (c f. A., 1938,1, 438).

W. R. A.
L iquids. N. B a r b u l e s c u  (B id . Soc. Stiinte Cluj, 

1936, 8 , 462—476; Chem. Zcntr., 1937, i, 5).—Inte
gration of the Clausius-Clapeyron equation between 
the temp, limits T e (the abs. b.p.) and T c gives the 
relation L  — 4-571 log p e{TcT eftT c --  Te)}. The calc, 
vals. of L  for H2, N2, 0 2, NH3, H 20 , and a no. of 
org. liquids are in good agreement with experiment. 
Vals. of van der Waals’ consts. are deduced, the 
derived mol. diameter vals. agreeing with those calc, 
from [ii]. The square of the sp. mol. attraction is 
an additive property of chemical compounds.

A. J. E. W.
D ensities of fine pow ders. II . J . L. C u l b e r t 

s o n  and M. K. W e b e r  (J. Amer. Chem. Soc., 1938, 
60, 2695—2697; cf. A., 1937,1, 175).—Measurements 
with finely divided Si0 2 and C  in different liquids 
show tha t polar liquids yield high d vals. for Si02 

and non-polar liquids yield low vals. Higher vals. 
are obtained for C in the more compressible liquids. 
Polar liquids with large compression coeffs. yield high 
d vals. for Si0 2 and C . Measurements with Si02 

powders of different particle size in C6H 6 and in 
H 20  indicate th a t the degree of penetration of liquids 
into the solid surface has little influence on the 
variations of apparent d. E. S. H.

R eflexion coefficient of m ercu ry . R. C. M a s o n  
(J. Appl. Physics, 1938, 9, 535—539).—Two methods 
for measuring the reflexion coeff. of Hg atoms from a 
Hg surface are described : (i) change of pressure on 
the surface when exposed near a liquid-air-cooled 
target is measured by a micromanometer; (ii) the v.d. 
between evaporating and condensing surfaces is 
measured by an ionisation gauge. A reflexion coeff. 
of 0-07 was found with carefully purified Hg but 
after exposure to  air the reflexion rose to 0 -8 . The 
val. for ordinary “ clean ” Hg is 0-92—0-99.

J .  A. K.
R ate of vaporisa tion  of m ercu ry  from  an 

anchored  cathode spot. L. Tonks (Physical Rev., 
1938, [ii], 54, 634—639).—Difficulties due to spray 
are eliminated by use of an anchored cathode spot, 
and those due to normal evaporation from the free 
Burfaco by confining the spot to a very small area. 
This is achieved by the special water-cooled cathode 
structure described. By means of a calibrated feed 
mechanism, Hg is fed to the cathode as fast as it 
vaporises. Measurements over a range show a rate 
of vaporisation increasing with arc current, temp., 
and exposed area. The rate, extrapolated to zero 
arc current, is approx. 2-5 X 10“* g. per coulomb.

N. M. B.
C alculation of therm odynam ic functions from  

spectroscopic d a ta . L. S. K a s s e l  (Chem. Rev., 
1936,18, 277—313).—A  review. Ch. A b s . (e)

Effusion phenom ena in  re la tiv is tic  qu an tu m  
s ta tis tic s . B. N. S r iv a s t a v a  (Proc. Roy. Soc.,

1938, A, 167, 516—526).—A theoretical investigation 
of effusion in non-degenerate and degenerate m a tte r; 
both Fermi-Dirac and Boso-Einstein statistics are 
considered. G. D. P.

V iscosity of lig h t hydrogen  g as and  d eu te riu m  
betw een 293° and  14° K . A. v a n  I t t e r b e e k  and 
(M i s s ) A. Cl a e s  (Nature, 1938, 142, 793—794).— 
Data obtained by the oscillating-disc method are 
recorded. At room temp., the ratio rj0l: rlT,t is oc 
to the ratio of (mol. wts.)*, but a t lower temp, the 
ratio decreases regularly. L. S. T.

V iscosity of an iline betw een 20° and  100°.
L. A. S t e i n e r  (Ind. Eng. Chem. [Anal.], 1938, 10,
582—584).—The yj of vac.-distilled NH 2Ph, <1? 1-0208 
±0-0003, tf}00 0-9527±0-0003, has been determined 
a t 5° intervals from 20° to 100° with an accuracy of 
±0-20 to ±0-30%. At 20°, 15 is 4-400±0-25% 
centipoises. The results are compared with those 
given in the lit. NH,Ph is more suitable than H 20  
for the calibration of viscosimeters a t high temp. 
When protected from light and the atm., it  remains 
unchanged for 2  months. L. S . T.

In te rn a l fric tion  and  in te rn a l lub rica tion . H.
H a r m s , H .  R o s s l e r , and K. L. W o l f  (Z. physikal. 
Chem., 1938, B , 41, 321—364).—A mol. theory of 
internal friction is developed in which the mol. 
viscosity of a liquid mixture is related to  the mol. 
viscosities of the pure components and their mol. vols. 
in the mixture. The theory is tested by application 
to a series of measurements on mixtures of CBH G and 
CcH 14 with cycZohexane, CC14, and COMe2, CS2 with 
CC14, and of various alcohols with C6I IG, CC14, cyclo- 
hexane, CS2, and dioxan. Deviations from the theory 
are discussed with reference to  changes in intermol. 
forces and the depolymerisation of polar mols.

J . W. S.
V apour p re ssu re  of sa tu ra te d  aqueous sucrose 

a t low  tem p era tu res . K. P. V o l k o v  and E. A. 
S a v o s t ia n o v  (Bull. Sci. Univ. Kiev, 1937, 3, No. 3, 
103—120).—The v.p. of saturated aq. sucrose, 
determined for the range 13-7—43°, is expressed by 
Bertrand’s formula P  =  G{(T — X) / ? 1} 50 (X =  75-62, 
log G =7-65013); Raoult’s and Speransky’s formulas 
are not applicable. The integral heat of dissolution of 
sucrose is 284-1 g.-cal. a t 22°. R .  T.

Solutions of sod ium  in  liqu id  a m m o n ia ; 
m ag n e tism , th e rm a l expansion, s ta te  of the 
dissolved sodium . E. H u s t e r  (Ann. Physik 
1938, [v], 33, 477—508; cf. A., 1937, I, 137).—The 
density of solutions of concn. 0-01—0-17 mol. fraction 
Na have been measured between —34° and —75°. 
The magnetic susceptibility (yj of the solutions has 
been determined a t —35° and —75°. The general 
variation of x with concn. agrees with the theory tha t 
the dissolved Na is in the metallic state a t all concns. 
(cf. A., 1932, 1206). Deviations a t low and medium 
concns. can be explained by the presence of N a2 

mols. The conclusions of Kruger (A., 1938, I, 572) 
are criticised. O. D. S.

Sp. g r .  of p u re  and  m ixed  s a lt  so lu tions in  the 
tem p e ra tu re  ran g e  0—25°. R. W . B r e m n e k , 
T . G. T h o m p s o n , and C. L. U t t e r b a c k  (J. Amer. 
Chem. Soc., 1938, 60, 2616—2618).—D ata are
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recorded for aq. NaCl, IvCl, MgS04, NaCl +  KC1, 
NaCl +  MgS04. Concns. of the binary solutions were 
in the same ratios as those th a t occur in ocean-H20. 
Root’s equation (A., 1933, 347) is applicable to  the 
results; the appropriate consts. for the above 
solutions have been calc. E. S. H.

D ensities of aqueous solu tions of ca rbam ide 
a t 25:> and  30’ and  the  ap p a ren t m o la l volum e 
of ca rb am id e . F. T. G u c k e r , jun., F. W. G a g e , 
and C. E. M o s e r  (J. Amer. Chem. Soc., 1938 , 60, 
2 5 8 2 — 2 5 8 8 ).— D ata for OT— 4m . solutions a t 30° 
and 0-1— 9-5 m . a t 2 5 ° are recorded. The apparent 
mol. vol. of CO(NH2 ) 2 is a linear function of the vol. 
concn. over the range examined a t 30° and up to 
3 m . a t 2 5 ° . Equations relating apparent mol. vol. 
and d to  concn. are given. Solid CO(NH2 ) 2 has d
1-329  g. per ml. a t 2 5 °, mol. vol. 4 5 -19  ml.

E. S. H.
C om pressib ility  and  solvation of so lu tions of 

electro lytes. A. P a s s i n s k i  (Acta Physicochim. 
U.R.S.S., 1938, 8 , 385—418).—A formula for the 
solvation of electrolytes in terms of the compressibility 
(k) of their solutions is given, and a method for 
determining the k of electrolyte solutions from 
measurements of the velocity of propagation of 
ultrasonic waves is described. Data recorded for 
aq. LiCl (6 ), LiBr (5), NaF (9), NaCl (8 ), NaBr (7), 
N al (7), IvF (9), KC1 (7), ICBr (7), K I (6 ), BeCl2 (9), 
MgCl2 (17), BaCl2 (16), and A1C13 (31) over a wide 
range of concn. show th a t the variation of k  of 
electrolytes with concn. is nearly linear, and almost 
independent of the ionic radii. I t  is oc the no. of 
ions in solution and to their (charge)1'5. In  the main, 
the results substantiate Debye’s theory of com
pressibility. The calc, solvation vals. decrease some
what with a rise in concn. Extrapolation to infinite 
dilution gives the limiting vals. recorded above in 
parentheses. The solvation of cations follows the 
series Li' <  N a , K \  and of anions F ' >  Cl' >  Br', I '. 
The results are best interpreted from the point of view 
of Bernal and Fowler’s theory of hydration of ions 
(A., 1934, 13). All the cations studied, and among 
the anions only OH' and F ', show const, hydration.

L. S. T.
V iscosity in  th e  system  A sB r3- P h N 0 2. I. L.

K a t z n e l s o n  and A. V. B e r n s c h t e in  (B u ll.  Sci. 
Univ. Kiev, 1937, 3, No. 3, 187—196).—The tj- 
composition curves a t 0°, 20°, 30°, 40°, and 50° 
suggest the occurrence of compounds AsBr3 ,PhN02 

and AsBr3 ,2PhN02. » R. T.
O rig in  of co lour in  p a ram ag n e tic  ions in  

so lu tion . D. M. B o s e  and P. C. M u k h e r j i  (Phil. 
Mag., 1938, [vii], 26, 757—776).—The available data 
on the absorption spectra of solutions containing 
paramagnetic ions (except the rare earths) are 
collected and an empirical formula is suggested to 
account for the no. and frequency of the principal 
bands, their fine structure being omitted. The 
paramagnetic ions form complexes with the dipole 
mols. of the solvent (if polar) and are acted on by an 
induced electric field in which the ground term of an 
ion of orbital moment L  is split into L  +  1 equi
distant sub-levels having quantum nos. eL =  
0, 1, 2 . . .  L . The absorption spectra are due to

transition from the lowest to higher levels and hence 
there are L  absorption bands of frequency Av =  
iVe|Ae/,| . K 0/e where e — dielectric const. K 0e/e is 
approx. const. T. H. G.

S pectropho tom etric  s tudy  of n eu tra lisa tio n  
in d ica to rs . W. B. F o r t u n e  [with M . G. M e l l o n ]  
(J. Amor. Chem. Soc., 1938, 60, 2607—2610).— 
Spectral transm ittancy curves for several simple, 
modified, and mixed indicators a t different p a have 
been obtained. E. S. H.

X-Ray investigation  of the  fo rm  of acetyl- 
salicylic acid  in  ce rta in  su g a rs . S. S. Sid h u  
(J. Appl. Physics, 1938, 9, 546—550).—X-Ray 
diffraction patterns of combinations of sucrose, 
glucose, and acetylsalicylic acid show only lines 
characteristic of the pure components and give no 
indication of complex formation or solid solutions.

J . A. K.
S y stem atic  m ag n e tic  m easu rem en ts  on iro n  

com pounds, especially  th e  course of th e  m agnetic  
p ro p e rtie s  in  the  tran s itio n  from  b ivalen t to  
te rv a len t iro n . O. G o t t  and W. K r ix g s  (Z. anorg. 
Chem., 1938, 239, 345—364).—Magnetic properties 
in the systems F e0-F e 20 3-S i0 2 and F e0-F e 20 3-P 20 5, 
and in Fe-borax glasses, have been studied, with a 
view to their possible use for determining the degree 
of oxidation of Fe in insol. compounds. Paramag
netism extends throughout the system Fe20 3-S i0 2 

in the absence of Fe11 but does not follow the mixture 
law : there is a sharp max. of x a t 10% Si02. Even 
the slightest degree of oxidation of Fe2Si04  or reduc
tion of Fe20 3-S i0 2 preps, gives rise to ferromagnetic 
products, so th a t magnetic measurements give no 
information as to the degree of oxidation. In  the 
systems Fe20 3-P 20 5 and FeO-P2Os, x increases 
linearly with [Fe] up to the compositions F eP 0 4 

and Fe3(P0 4) 2 and then decreases, in the Feln system 
to the val. for Fe20 3, and in the Fe11 system until 
the composition 63% FeO is attained, further increase 
in [Fe] then giving ferromagnetic products. By 
partial reduction of FeP0 4  and preps, poorer in Fe, 
paramagnetic products are obtained, but there is no 
simple connexion between the % reduction and x- 
Paramagnetic Fe-borax glasses containing both Fe11 

and Fe111 can be obtained, but there is no simple 
connexion between x and the degree of oxidation, 
and on tempering they all become ferromagnetic.

F. J . G.
D issociation of m ixed  isom orphous c ry s ta l 

h y d ra te s . K. P. V o l k o v  (Bull. Sci. Univ. Kiev, 
1937, 3, No. 3, 91—102).—The dissociation pressures, 
P, of mixed crystals of MgS04 ,7H20  and ZnS04 ,7H20  
(10—90 mol.-%) a t 16°, 20°, and 25° are <  for 
the pure salts. The P-composition curves do not 
exhibit abrupt breaks, whence it is concluded th a t the 
crystals are physically homogeneous mixed crystals, 
and th a t double compounds are not formed. R. T.

Solubility  of hydrogen in  the iro n  la ttice .—
See B., 1938,1426.

Solubility  of hydrogen, deu terium , and  n itro 
gen in  iro n . A. S ie v e r t s , G. Z a p f , and H. M o r it z  
(Z . physikal. Chem., 1938, 183, 19—37).—Data are 
recorded for various Fe samples over a range 500—



GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. 17

1650°, and are compared with earlier data. The 
solubility of D2 in any one Ee sample is <  tha t of H2, 
the difference increasing with riso of temp.

C. R. H.
Solubility  of hydrogen in  tu n g sten -iro n  alloys.

W. B a u k l o h  and K. G e i il e n  (Arch. Eisenhiittenw., 
1938—9, 12, 39—40).—A t temp, up to 800° the 
solubility of I l 2 in W-Ee alloys falls to a min. a t 1 -5% 
W, increases linearly up to 8 -6 % W, and finally 
decreases rapidly to 10-35% W, then more slowly. At 
900° the min. a t 1-5% W does not occur and a t 1000— 
1050° there is no initial increase in H 2 solubility with 
increasing W content. These changes in H 2 solubility 
with variations in temp, and W c(intent are correlated 
with the equilibrium diagram of the Ee-W  system.

A. R. P.
C om parison of volum e and  [in tera tom ic] 

d istance contractions in  in te rm eta llic  com pounds.
F .  L a v e s  (Metallwirts., 1936 , 1 5 , 6 3 1—6 3 9 ;  Chem. 
Zentr., 1936 , ii, 26 7 4—2 6 7 5 ).—Deviations from Biltz 
and Weibke’s additive rule are considered (cf. A., 
1 9 3 5 , 119 9 ). The varying contraction of the L i atom 
in alloys with Zn, Cd, Al, Ga, and In  is due to 
incomplete filling of the lattice spaces which the L i 
atoms occupy. The contractions of Mg, Cu, and Zn 
atoms are calc, from measured interat. distances in 
MgNi2, MgCu2, MgZn2, and mixed crystals; the 
contractions for Zn and Mg are respectively >  and <  
Biltz and Weibke’s mean vals. for other alloys. 
Interat. distances in other yl52-typo structures are 
considered. Vals, of the mean at. radius in alloys, 
which are <  the normal at. radii, may be assigned to a 
no. of elements. A spatial interpretation of at. 
contractions is given. A. J . E. W.

“ Difference e f fe c t” of am alg am s. P. Z.
F is h e r  and T. E. K o v a l  (Bull. S c | Univ. Kiev, 1937, 
3, No. 3, 151—159).—Positive and negative
“ difference effects ” were obtained with Na, K ,  and 
Zn amalgams in 0-1 n - and 15% HC1. I t  is concluded 
tha t the effect cannot be connected with the formation 
of a protective film, and that none of the theories 
advanced adequately explains the phenomenon.

R. T.
M agnetic suscep tib ility  of d ilu te  sodium  

am alg am s. S. A r a v a m u t h a c h a r i  (Current Sci., 
1938, 7, 179—181).—The magnetic susceptibilities of 
20 dil. Na amalgams (<1-3 wt.-% Na) have been 
determined by the Curie method. As the at.-% of the 
Na rises the diamagnetic susceptibility, x> decreases 
slowly, then rapidly; it  falls to a min. a t approx. 4*5 
at.-% Na, then increases slowly. The great deviation 
from the law of additivity may be due to (a) dissolution 
of the Na in the Hg, (b) formation of solid compounds 
in which the paramagnetic contribution of the free 
electrons in the atoms disappears and -/ rises.

W. R. A.
Dependence of diffusion coefficients of m eta ls  

on g ra in  size. W. B u g a k o v  and E. R ib a l k o  
(Tech. Phvs. U.S.S.R., 1935, 2, 617—623; cf. Fonda 
el al., A., 1933,771).—With varied temp. (T ) and grain 
diameter (ti), the diffusion coeff. (DT) and heat of 
diffusion (Q) of Zn in brass have been determined by 
tho evaporation method (B ., 1937, 48). DT increases 
with T  and .with decreasing d. For polycryst. metal

Q is const. (18,700 g.-cal.); a higher val. is claimed for 
single crystals. An interpretation in terms of the 
intergranular structure is supported by available 
evidence. I. McA.

T heory  of th e  tran s itio n  of m eta llic  m ixed
phases. V. F luc tuations and  fo rm atio n  of 
nuclei in  supercooled phases. G. B o r e l iu s  
(Ann. Physik, 1938, [v], 33, 517—531 ; cf. A., 1937,1, 
223).—The theory of concn. fluctuations in alloys with 
disordered at. arrangement is developed and is related 
to the previously derived equation for the variation 
with concn. of free energy. Wictorin’s vals. for the 
time of half separation of A u-P t alloys (cf. following 
abstract) agree with the theory. O. D. S.

S epara tion  of g o ld -p la tin u m  alloys. C. G.
W iCTORiN (Ann. Physik, 1938, [v], 33, 509—516; cf. 
Johansson and Hagsten, A., 1937,1, 233).—The veloc
ity of tho separation on annealing a t temp, in tho two- 
phase region of A u-P t alloys from 25 to 96 at.-%  P t 
has been followed by measurements of the electrical 
resistance. In  a central region of concn. which 
broadens with decreasing annealing temp, separation 
is uninhibited. Limiting curves for the metastable 
state are calc, by the method of Borelius (loc. cit.) and 
agree with previous data. O. D. S.

S ilv e r-m ercu ry  com plex. P. S p a c u  (Bui. Soc. 
S^iintc Cluj, 1936, 8 , 354—355; Chem. Zentr., 1936, ii, 
2692)’.—The salt described by Wohler (A., 1936, 1079) 
is considered to bo Ag[HgN03 (CN)2],2H20 , since 
when electrolysed it gives Ag a t the cathode, 
and Hg and HCN a t the anode. When treated with 
o-C6H 4Me*NH, (tol) in light petroleum it gives 
[Ag tolj][HgN03 (CN)2]. A. J . E. W.

S ystem s co p p er-g e rm an iu m  and  s ilv e r-g e r- 
m an iu m . H. M a u c h e r  (Forschungsarb. Metallk. 
Rontgen-Metallogr., 1936, 2 0 ,  22 p p .; Chem. Zentr., 
1936, ii, 2438).—As-free Ge has been prepared by 
repeated distillation of GeCl4 in HC1 solution, followed 
by hydrolysis and reduction of Ge02 with KCN +  C. 
Corr. temp, and composition data for the Cu-Ge 
phase diagram are given. A compound Cu3Ge, which 
melts without decomp., gives mixed crystals with 
melts of the peritectic composition, having a very 
narrow region of stability. The a- and p-phases have 
been studied with X-rays. Previous work on the 
system Ag-Go is confirmed. A. J . E. W.

M agnetic suscep tib ility  of the [b inary] system s 
of zinc w ith  nickel, cobalt, and  iro n . J . S c h r a m m  
(Z. Metallk., 1938, 3 0 ,  327—334).—Temp.-susceptibil- 
ity curves of alloys in these systems show points of 
inflexion a t temp, a t which three-phase reactions or 
phase changes occur, and composition-susceptibility 
curves similar points a t phase field boundaries. In  the 
Ni-Zn svstem these boundaries are S/S -f  v) at 10% Ni 
up to 400°, r / r  +  I \ ,  a t 20% Ni, P1 /P1 +  Tj at 45-5% 
Ni up to 675°, Pj/a - f  a t 52% Ni up to 750°, and 
¡3/a -j- ¡3 a t 50% Ni above 850°; in the Fe-Zn system 
they are Sj/S +  Sx a t 7% Fo up to 530°, S j/r  +  S, a t
11-5% Fe up to 600°, and V/a. +  r  a t 28% Fe up to 
700°. The various temp, horizontals determined by 
this method confirm those previously found by thermal 
analysis. '  A. R. P.
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D iffraction of X -rays by an  age-harden ing  
alloy of alum in ium  and  copper. S tru c tu re  of 
an  in te rm ed ia te  phase . G. D. P r e s t o n  (Phil. 
Mag., 1938, [vii], 26, 855—871; cf. A., 1938,1 ,611).— 
Attempts have been made to estimate the dimensions 
of the regions into •which the Cu segregates in an alloy 
containing 4 or 5% Cu during age-hardening a t room 
temp, and a t 200°. The regions appear to consist 
of >  five (100) planes of Cu atoms with > 100 
atoms per layer a t room temp. Heat-treatment of 
crystals previously age-hardened a t room temp, 
suggests th a t the Cu atoms first redissolve and later 
reappear as similar sheets of larger area. The thick
ness gradually increases and finally a new phase 
appears. This phase is of the CaF2 typo but is te tra
gonal and has 4 Cu and 8  A1 per cell. I ts  structure 
differs from th a t of the CuAl, usually obtained, and 
whether it is a metastable intermediate phase or the 
form of CuAL, stable a t low temp, is not clear.

T. H. G.
Ir re g u la r  d ila to m etric  anom alies in  a lu m in 

iu m -co p p er alloys.—See B., 1938, 1432.

C ry sta l s tru c tu re  of in te rm eta llic  com pounds 
of a lu m in iu m  w ith  tita n iu m , zirconium , tho rium , 
n iob ium , and  tan ta lu m . G. B r a u e r  (Naturwiss., 
1938, 26, 710).—In  the binary systems of A1 with Ti, 
Zr, Th, Nb, and Ta the intermediate type of co sta l 
richest in A1 possesses in each case the formula 
MAli. The tetragonal cryst. structure of TiAL 
obtained by Fink et al. was confirmed. NbAl3  and 
TaAlj also crystallise in the tetragonal system. 
Lattice consta. for TiAl3, NbAl3, and TaAl3  are a 
5-425, 5-427, 5-422; c 8-579, 8-584, and 8-536 a ., 
respectively. ZrAl3 is tetragonal, a 4-00, c 17-3 a . ,  
16 atoms in cell. ThAl3 is hexagonal, a 6-480, c
4-601 a ., 8  atoms in cell. A. J . M.

S olubility  of ch ro m iu m  in  a lum in ium . W.
K o c h  and H. W in t e r h a g e r  (Metallwirts., 1938, 17, 
1159—1163).—Dilatometric, resistivity, and X-ray 
methods were employed. The solid solubility is 
0-87% Cr at 660° and ~  0 05% Cr a t 300°.

C. E. H.
S ystem  m an g an ese-a lu m in iu m . W. K o s t e r  

and W. B e c h t h o l d  (Z. Metallk., 1938, 30. 294— 
296).—The system was re-examined by thermal 
and magnetic analysis and by micrographic examin
ation. On adding Al to Mn the m.p. rises to a max. 
a t 1287°, 15% Al; further addition of Al produces 
a peritectic reaction a t 1160° resulting in the formation 
of MnAl, and a second similar reaction a t 995° with 
the formation of MnAlj. The first horizontal extends 
from 63 to 72-5% Mn and tho second from 38 to 
49% Mn. MnAl dissolves up to 18% Al but no M n; 
between 41 and 49% Mn the alloys consist of MnAl3-|- 
MnAl saturated with Al. The 8 -field extends to 
72-5% Mn a t 1160° and to 82% Mn a t 1005°; a t the 
latter point there is a eutectoidal transformation 
into y-Mn+MnAl. The S-y transformation point 
of Mia is lowered progressively to 1005° with 14% 
Al and the y-fi to 930° with 13% A l; both transform
ations occur in all alloys with >67%  Sin. The ¡3-ct 
transformation is lowered to room temp, with > 5%  
Al. A. R. P.

S ystem  m an g an ese-v an ad iu m .—See B., 1938, 
1435.

S ystem  iro n -iro n  silic ide (F eS i)-g raph ite .
H . J a s s  and H . H a n e m a n n  (Giesserei, 1938, 25, 
293—299).—Thermal and micrographic investigations 
were carried out on alloys containing up to C 4-24 
and Si 22-3%, and an equilibrium diagram is given. 
In  the graphite system, the binary eutectic curves 
studied run from 4-23% C a t 1152° on the C side to 
21-2% Si a t 1205° on the Si side. The eutectic C 
content is approx. 4-23 — (Si%-r-3-2). Two trans
formation surfaces involving the liquid have been 
found a t 1172° and 1200°. In  the course of the binary 
eutectic curves the eutectoid change appears up to 
8 % Si, primary and eutectic grains only are seen 
above 10% Si, and the e -  and 8 -phases appear a t 
16% Si. Above 20% Si all C is in solution. Dendrites 
are always seen in specimens of eutectic C content, 
indicating a strong tendency to undercooling. Si 
reduces the size of the eutectic graphite particles.

C. E. H.
E q u ilib riu m  d iag ra m  iro n -n io b iu m . H.

E g g e r s  and W. P e t e r  (Mitt. Kaiser-Wilh.-Inst. 
Eisenforsch., 1938, 20, 199—203).—The system has 
been studied by means of cooling curves, photo
micrography, and X-rays, and the equilibrium 
diagram constructed up to 70% Nb. There are two 
compounds, Ee3Nb2 (I), m.p. 1650—1660°, and 
another (II) richer in Nb, the composition of which 
was not determined. The eutectics are a t 1356° with
17-5—18% Nb and 1560° with 67—67-5% Nb.
(I) takes up a considerable % of Fe, but very littl& 
Nb, into solid solution. 8 -Fe dissolves up to 1 2 % 
of Nb at 1356°, but a- and y-Fe take up much smaller 
amounts and there is a eutectoid a t 1 2 2 0 ° and 1 0 % 
Nb, where the 8 -phase decomposes into y and (I) 
saturated with Fe. (I) and (II) are both stable 
down to room temp. The systems Fe-Nb, Fe-V, 
Fe-Ta, Fe-Zr, and Fe-Mo are compared.

F. J . G.
Tw o-com ponent system  iro n -rh en iu m . H.

E g g e r s  (Mitt. Kaiser-Wilh.-Inst. Eisenforsch., 1938, 
20, 147—152).—The system has been studied up to 
70% Re by means of cooling curves, photomicro
graphy, and X-rays, and an equilibrium diagram 
constructed. There are five homogeneous phases, a, 
y, S, and 7) mixed crystals, and a compound Fe3Re2  

which is stable over the whole temp, range, a-, y-, 
and 8 -Fe take up considerable amounts of Re in solid 
solution, e.g., 29% a t room temp., 40% a t 1205°, 
and 7% a t 1540°; the! 7]-mixed crystals are deposited 
from melts containing >15%  of Re, and the region 
of stability extends down to a eutectoid a t 1205°, 
composition approx. Fe3Re, where y  and Fe3Re2 are 
deposited. The systems Fe-Re, Fe-Os, and Fe-W  
are compared. F. J . G.

S ystem s of cobalt w ith  boron , arsen ic, z ir
conium , n iob ium , and  tan ta lu m . W. K o s t e r  
and W. M u x f in g e r  (Z. Metallk., 1938, 30, 348— 
350).—All these systems contain a binary compound 
which forms a eutectic with Co. Co2B, m.p. 1265°, 
is ferromagnetic, Co4Zr has a very high m.p., Co5Nb2  

melts a t 1500°, and Co5Ta3 a t 1550°. The eutectic 
points a re : Co-B 1102°, 5-5% B ; Co-As 920°,
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30% As; Co-Zr 1460°, 12% Zr; Co-Nb 1235°, 
21% Nb; Co-Ta, 1275°, 31% Ta. The saturated 
Co-rich solid solutions contain: 1% B (20—1100°); 
5% As a t 20° and 7% a t 900°; 2% Zr up to 1200°; 
4% Nb a t 20° and ~ 8 % above 1200°; 8-5% Ta at 
<1000° and 13% a t 1275°. Alloys with 4—8 % Nb 
and 8—13% Ta can be pptn.-hardened. A. R. P.

M g-M gC d 2-M g 5T l2 p o rtio n  of th e  te rn a ry  
m ag n esiu m -cad m iu m -th a lliu m  sy stem . W.
K o s t e r  and E. W a g n e r  (Z. Metallic., 1938, 30, 335— 
338).—Replacement of T1 in Mg-Tl alloys by increas
ing amounts of Cd narrows the solidification range 
and oxtends the range of homogeneous e solid solu
tion. There is a four-phase reaction a t 320° : liquid-f- 
e (Mg 40, Cd 45, T1 15%) =  MgCd2 +M g 6Tla. A 
small amount of pptn.-hardening can be obtained 
with an alloy of Mg 30, Cd 35, T1 35%, but the alloy 
is very susceptible to corrosion by air and tap-water, 
as are most of the alloys with a low proportion of 
Mg. A. R. P.

M g-.M 3M g 4-M g 5T l2 p o rtio n  of th e  te rn a ry  
m ag n esiu m -a lu m in iu m -th a lliu m  system . W .  
K o s t e r  and E. W a g n e r  (Z. Metallk., 1938, 30, 338— 
342).—Al3Mg4 and Mg5Tl2 from a quasi-binary 
simple eutectiferous system with a eutectic a t 398°, 
Mg 28, A1 7, T1 65%; the solid solubility range at 
this temp, extends a t the Al3Mg4 end to Mg 51, A1 
40, T1 9% and a t Mg5Tl2 end to Mg 24, A1 1, T1 75%. 
In  the pseudoternary system Mg-Al3Mg4-Mg5Tl the 
ternary eutectic is a t 395°, Mg 32-5, A1 5, T1 62-5% ; 
the solid compounds consist of e (Mg 52, A1 5, Tl 
43%), 0 (Mg 51-5, A1 39-5, Tl 9%), and almost pure 
Mg5Tl2. The e-Mg-rich solid solution oxtends over a 
wider range a t the eutectic temp, than a t room 
temp, and hence these alloys can be pptn.-hardened; 
thus the alloy with Mg 72, A1 8 , Tl 20% shows an 
increase in tensile strength and hardness of 80— 
100% after quenching from 400° and reheating at 
200° for 2 hr. The alloys, however, have a very poor 
resistance to corrosion in moist air. A. R. P.

S ystem  a lu m in iu m -iro n -m ag n esiu m . M.
B a r n ic k  and I I .  H a n e m a n n  (Aluminium, 1 9 3 8 , 2 0 ,  
5 3 3—5 35).—Tho A1 corner of the equilibrium diagram 
of the system Al-Fe-Mg has been studied by micro
scopic, thermal, and X-ray methods. The only 
solid phases occurring are solid solutions in A1 (a- 
phase), Al3Ee, and Al3Mg2 (p-phase). These form a 
ternary eutectic a t 4 4 5 °  with A1 6 8 % , Fe 3 % ,  and 
Mg 2 9 % . The corresponding a-phase contains 1 3 -3 %  
of Mg and very little Ee. J . W. S.

Iro n  co rn er of the  iro n -titan iu m -ca rb o n  
sy stem . W. T o f a t jt e  and A. B u t t in g h a u s  (Arch. 
Eisenhiittenw., 1938—9, 1 2 , 33—37).—Addition of 
C to Ti-Fe alloys enlarges the y-field from 0 -8 % Ti to 
1% Ti with 0-35% C; with more C this field steadily 
becomes smaller, hence tho a—y  transformation of 
Fe-C alloys is displaced to higher C content and higher 
temp, by addition of Ti so th a t low-C alloys with 3% 
Ti are always ferritic. The ternary alloys can be age- 
hardened provided th a t sufficient Ti (4—22%) is 
present in solid solution; TiC takes no part in this 
action. Alloys which remain ferritic up to the m.p. 
cannot be hardened by quenching. TiC and Fe-jC

appear to  have no mutual solubility but form a 
pseudobinary eutectiferous system, as also do Fe3Ti 
and TiC. In  the ternary system there are four points of 
four-phase equilibrium: (a) a t 1340° between liquid 
(Ti 10, C 1-65%), a (Ti 5-5, C 0-2%), Fe^Ti, and TiC; 
(b) a t 1320° between liquid (Ti 1-6, C 2%), a (Ti 1-27, 
C 0-07%), y  (Ti 1-0, C 0-1%), and TiC; (c) a t 1140° 
between liquid (Ti 0-8, C 3-9%), y  (Ti 0-22, C 1-61%), 
TiC, and Fe3C; and (d) a t 740° between a (Ti 0-18, C 
0-05), y  (Ti 0-1, C 0-72%), TiC, and Fe3C. A. R. P.

S ystem  n itro g en -stee l. L . P a l a t n i k  (Tech. 
Phys. U.S.S.R., 1935, 2, 598—616).—An analysis 
(mainly X-ray) of Cr-Mn-Si steels nitrided in N II3 a t 
500—650° is compared with the extensively reviewed 
results of the substantially similar Fe-N  system. An 
important factor is the stability of the metal 
component nitrides, which varies in periodic column 
order. The disputed ¡¡-phase occurs, probably a 
metastable form of Fe2N in tho Fe-N  system. Cubic 
(and tetragonal ?) nitrided martensite occurs in a 
Cr-Mo-Al steel. Decomp, of the e-phase by diffusion 
is discussed in relation to the finely-dispersed y'-phase. 
The a-phaso (solid solution of at. N) is an infusion 
ty p e ; mechanisms and structure are discussed.

I. Me A.
Iro n  co rn er of the  eq u ilib riu m  d iag ra m  iro n -  

n io b iu m -carb o n  below  1050°. H. E g g e r s  and 
W. P e t e r  (Mitt. Kaiser-Wilh.-Inst. Eisenforsch., 
1938, 20, 205—211).—Nb-C steels contain a Nb 
carbide, Nb4 C3, which is cubic with a 4-46 A. There 
are no double Fe-Nb carbides. Fe-Nb-C alloys 
having up to 2% Nb and 2-4% C have been studied by 
means of cooling curves and photomicrography. 
There are two four-phase planes corresponding with 
the reactions y  <x +  Nb4C3  - f  Fe3C a t 705° and 
y  +  Fe3Nb2 ^  a +  Nb4C3  a t  920°. F . J . G .

C obalt co rn er of the iro n -co b a lt-v an ad iu m  
sy stem . W. K o s t e r  and K .  L a n g  (Z. Metallk., 
1938, 30, 350—352).—Alloys of Co with 5 : 95 Fe-V 
form a eutectic a t 42% V, 1150°, the two constituents 
being y-Co solid solution and an intermediate phase 0 . 
The y-phase extends to 31% Y and the y  +  0 field 
from 31 to 48% V. Addition of V to Co increases the 
hysteresis of the y-e transformation, which reaches 
680° a t 15%_ V, and depresses the magnetic trans
formation point of Co progressively to room temp, at 
~ 2 6 %  Y. W ith an increasing Fe-V ratio the y- 
range is considerably extended whilst the y -j- 0  field 
becomes narrower and eventually disappears with a 
4 : 1 Fe-V ra tio ; with this Fe-V ratio alloys with 
35—65% Co consist entirely of a a t room temp, and 
entirely of y a t above 800—850°. A. R. P.

T e rn a ry  sy stem  cobalt-m an g an ese-co p p er. 
W . K o s t e r  and E. W a g n e r  (Z. Metallk., 1938, 30, 
352—353).—The miscibility gap in the Co-Cu system 
is hardly affected by addition of up to  40% Mn, so th a t 
homogeneous alloys, which can be pptn.-hardened and 
thus given useful ferromagnetic properties, cannot be 
obtained in this system. A. R. P.

S ystem  co b a lt-m an g an ese -a lu m in iu m . W. 
K o s t e r  and E. G e b h a r d t  (Z. Metallk., 1938, 30, 
281—286).—The equilibria in the system between the 
Co—Mn and the CoAl-MnAl lines of the ternary
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diagram were established by thermal and magnetic 
analysis and by micrographic examination. CoAl and 
MnAl form a continuous series of solid solutions and 
the alloys are ferromagnetic over a wide range of 
composition. CoAl and Mn form a pseudobinary 
system with a peritectic reaction a t 1245°, the liquid 
containing Co 23, A1 11, and Mn 6 6 % ; the (3-Mn 
solid solution extends to 22% CoAl and the a-CoAl 
solid solution to 17% Mn a t 20°, 20% a t 800°, 
and 69% Mn a t >1050° so th a t alloys Math 
> 20%  Mn can be pptn.-hardened by suitable 
heat-treatincnt. In  the ternary system there are 
four-phase reactions a t 1170° (liquid +  8 Uu =  
a -\- yjin), 1160° (liquid -f- y_\m =  “ y), and 1030°
(ystn — a +  y +  Pm»)- Equilibrium diagrams are 
given for alloys with const. Mn contents of 10, 30, and 
50%, for const. A1 contents of 5, 15, and 25%, and for 
the CoAl-Mn system. A. R. P.

M agnetic p ro p e rtie s  of co b a lt-m an g an ese - 
a lu m in iu m  alloys. W. K o s t e r  and E. G e b h a r d t  
(Z. Metallic., 1938, 30, 286—290).—The highest 
magnetic saturation (7500 gauss) is shown by homo
geneous alloys consisting of CoAl saturated with Co; 
addition of A1 or Mn reduces the saturation pro
gressively to  3800 gauss. In  homogeneous a-alloys 
with an ordered at. structure the Curie temp, falls 
almost linearly with increasing quenching temp., but 
in alloys of the system CoAl-Mn the Curie temp, and 
magnetisation rise with increasing quenching temp, 
owing to the increased solubility of Mn a t high tem p.; 
reheating of the latter alloys to produce pptn. of (3-Mn 
considerably reduces the magnetisation since both the 
pptd. phase and the remaining solid solution are only 
slightly magnetic. With alloys in the a -j- y range 
good magnetic properties are obtained by quenching 
from 1300° and reheating for 30 min. a t 650°; after 
this treatm ent the alloy with Co 79, Mn 10, A111 % has 
a  coercivity of 300 oersted with a remanence of 7000 
gauss, vals. which are about 60 times as great as those 
shown by the quenched alloy. The mechanism of the 
pptn. processes in these two types of alloys is discussed.

A. R. P.
S ystem  n ick e l-m an g an ese-a lu m in iu m . W. 

K o s t e r  and E. G e b h a r d t  (Z. Metallk., 1938, 30, 
291—293).—The equilibria in this system resemble 
closely those in the corresponding Co system. NiAl 
and Mn form a quasi-binary system with a min. m.p. 
of 1120° a t 6 6 % Mn and a wide a-range extending to 
80% Mn a t 1050° and 23% a t 20°; alloys quenched 
from above the solubility line are all ferromagnetic. 
There is a peritectic reaction a t 1170° in liquid contain
ing Mn 7S, Ni 15, A17% due to the separation of y-Mn. 
The solidification of alloys in the ternary system is con
trolled by the broad range of homogeneous a solid 
solution a t high tem p.; the equilibria in this system 
are shown in diagrams for const. Mn contents of 20 and 
40% and for const. A1 contents of 10 and 15%.

A. R. P.
Solutions and  so lub ility . A. E . van  A rret, 

(Chem. Weekblad, 1938, 35, 768—771).—A general 
discussion of some of the factors involved in solubility, 
including heat of mixing, van der Waals-London 
forces, and in the case of electrolytes the electrical 
properties. S. C.

T heory  of m iscib ility . A .\l. S t a v e r m a n  (Chem. 
Weekblad, 1938, 35, 772—776).—The theory of 
miscibility is discussed mathematically, particularly 
from the point of view of the significance of London, 
Debye, and Keesom energies. Positive heats of 
mixing are explained by a new definition of Keesom 
energy, and from a consideration of the entropies of 
normal and abnormal liquids suggestions are made for 
predicting energies, v.p., partition coeils., etc.

S. C.
Solubility  of carbon  dioxide in  d eu te riu m  oxide 

a t 25°. J . Curry  and C. L. H a z e l t o n  (J. Amer. 
Chem. Soc., 1938, 60, 2771—2773).—The mol. 
solubility in D 20  is 0-902 of that in H 20 .  E. S. H .

H ydrogen bonds involving th e  C-H  link . IV. 
Effect of solvent associa tion  on so lubility . V. 
Solubility  of m ethylene chloride in  donor sol
ven ts. M- J . C o p l e y , G. E. Z e l l h o e f e r , and C. S. 
M a r v e l  (J. Amer. Chem. Soc., 1938, 60, 2666—2673, 
2714—2716; cf. A., 1938,1, 394).—IV. The solubility 
of CHC12E  in PhOH, 2 glycols, 6  ethers, 2 acids, 6  

esters, 7 amines, 9 amides, 10 CO-compounds, and 
CMcEtiN-OH is measured. The observed results are 
accounted for as follows, if high solubility is due to 
formation of C-H<-0 and C’H-f-N linkings. Alco
hols form linear polyinerides, the H ^ - 0  linking being 
too strong to be broken. Ethers, esters, N N -di
substituted amides, ketones, and aldehydes do not 
polymerise and are good solvents. Acids and 
CMeEtlN'OH, giving cyclic dimerides, are rather poor 
solvents, and similarly diketones which chelate 
internally are not such good solvents as those which 
do not. Amides are poor solvents, although not poor 
enough to necessitate consideration of linear poly- 
merides; a probable mode of polymerisation is 
suggested. Unsaturation may sometimes cause 
association. Ph decreases the donor power of N or O.

V. The solubility of CH2C12 in 35 solvents is 
explained on the basis of C'lI-<-0 and C’H-f-N 
linkings, as with CHHal3. R. S. C.

Aqueous so lubilities of isom eric  hep tano ls. 
P. M. G e n x in g s  and M. H a u s e r  (J. Amer. Chem. Soc., 
1938, 60, 2581—2582).—Data are recorded for pyy- 
trimethylbutan-(3-ol a t 40° and By-, (3[3-, and (3S-di- 
methylpentan-y-ol, ¡3y- and (38-dimethylpentan-(3-ol, 
y-methylhexan-y-ol, ¡3-methylhexan-|3-ol, and 
y-ethylpentan-y-ol a t 20°, 25°, and 30°. The seven 
tert. isomerides are more sol. than the two most 
compact sec. isomerides. Max. solubility occurs when 
the OH is as close as possible to the centre of a compact 
tert. mol. The solubility of the isomerides decreases 
with rising temp, from 20° to 30°. E. S. H .

Influence of the  m ethod  of p re p a ra tio n  and  
physical s tru c tu re  of s ilv e r chloride on its  
so lubility . A. P i n k u s  and P. H a n r e z  (Bull. Soc. 
chim. Belg., 1938, 47, 532—574).—Potentiometric 
measurements indicate that, with the exception of 
colloidal suspensions, the solubility of AgCl is in
dependent of its method of prep, and of its physical 
structure. The almost insol. granular form of Stas 
could not be obtained. The ionic solubility of all 
samples a t 25° and in O-In-KNOj is 1-58 X10-* g.-mol. 
per 1. Very fine colloidal suspensions show a solu
bility about 5% >  this val. J . W. S.
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Solubility  of sod ium  b o ra tes  in  sa tu ra te d  
solutions of sod ium  chloride in  the  presence of 
m agnesium  su lphate. N. A. S c h l e s i n g e r ,  I. B. 
F e i g e l s o n ,  and A. I. S p i r i a g i n a  (Compt. rend. 
Acad. Sci. U .R .S .S .,  1938, 20, 141—143).—The 
solubility of Na2B40 7 ,10H20  in saturated NaCl 
solutions a t 35° is in pure H 20 . I t  increases in the 
presence of increasing proportions of MgS04 and 
eventually exceeds the solubility in pure H 20 . Its 
solubility in pure dil. MgS04  a t 35° is <  in pure H ,0  
but decreases further with increasing concn. of MgS04. 
At 50° Na2B40 7 exists in pure H 20  as the penta- 
hydrato but in solutions of NaCl or MgSO., a t 50° 
passes into the decahydrate again. As before, the 
solubility in saturated NaCl increases with increasing 
[MgSOJ. T. H . G.

Calcium  su lphate  in  sea-w ater. II . Solu
b ilities  of calc ium  su lphate  hem ih y d ra te  in  sea
w a te r a t  various concentrations a t 60—150°.
T . T o r iu m i , T .  K u w a h a r a , a n d  R. H a r a  (Tech. 
Rep. Tohoku, 1938, 12, 560—571).—See A., 1934, 
139. J. W. S.

A rsenophosphoric and  arsenoarsen ic  acids. 
Solubility  of m onom eric  arsen ious anhydride in  
m onobasic phosphates and  arsenates. D.
G h ir o n  and M. M o n t ic e l l i  (Gazzetta, 1938 , 6 8 ,  
5 5 5 — 5 5 9 ;  cf. A., 19 3 6 , 5 6 0 ).— Tho solubility of 
As20 3 in aq. solutions of NaH 2P 0 4, KH 2P 0 4, 
NaH 2As04, and KH 2As04 (Na salts 1-0 and 5-0 m ., 
K salts 1 0 m .) has been determined a t 2 5 °, 6 0 °, and 
100°. The solubility is >  in the corresponding acid 
of the same concn. This is taken to indicate the 
existence of arseno-phosphoric and -arsenic acids.

0 . J . W.
Diffusion of hydrogen  th ro u g h  m e ta ls .—See

B., 1938, 1436.
P a rtitio n  of su lp h u r dioxide betw een w a te r 

and  lig h t petro leum . A. Schaaesma (Chem. 
Weekblad, 1938, 35, 821—823).—The partition 
coeff. of undissociated S 0 2 mols. between H 20  and 
petroleum is const, a t concns. of 0 027—0-5%. The 
solubility of S 0 2 in petrol depends on the aromatic 
hydrocarbon content and is much greater in CfiH 8 

than in aromatic-free spirit of the same b.p. The 
reduced partition coeff. has a high negative temp, 
coeff. in non-aromatic hydrocarbons and is nearly 
const, in aromatic spirits (C6H 6). The theoretical 
aspect is also discussed. S. C.

A bsorp tion  of gases by tan ta lu m . D. A.
W r ig h t  (Nature, 1938 , 142, 7 9 4 ).— T h e  absorption 
of II2 and N2 by Ta at different temp, and low pres
sures (“ clean-up” ) is described. Absorption is 
modified by the presence of surface oxide, and the 
variations shown in earlier work are due to this 
cause. L. S. T.

Conventions and  assum ptions in  the  in te rp re t
ation  of experim en tal d a ta  by  m eans of the  G ibbs 
adsorp tion  theo rem . P. V a n  R y s s e l b e r g h e  (J. 
Physical Chem., 1938, 42, 1021—1029).—Theoretical. 
Tho interpretation of surface tension (y) data for 
binary mixtures is discussed, and tho simplest 
possible mixture rule is considered in reference to 
data for the y  of E t0 H -H 20  mixtures. C. R . H.

R elative ad so rb ab ilities  of hydrogen  and  
d eu teriu m . A. W h e e l e r  (J. Chem. Physics, 1938, 
6 , 746—748).—-A statistical-mechanical treatm ent of 
the relative adsorbabilities of II 2 and D2 on metal 
surfaces, in terms of partition functions for the 
adsorbed mols. and atoms, predicts equal adsorption 
a t low temp, and an inversion temp, a t higher tem p.; 
these arc in agreement with the experimental data 
of Beebe et al. (cf. A., 1936, I, 282) and Klar (cf. A., 
1935, 27) for Cu and Ni, respectively. W . R. A.

S orp tion  of chlorine by active charcoal. II I . 
R ate of sorp tion . K. Ann (Bull. Inst. Phys. Chem. 
Res. Japan, 1938, 17, 717—738; cf. A., 1937, I, 
129).—The rate of sorption of Cl2 by sugar-C activated 
by heating a t 900° for 2 hr. has been determined at 
20°, 30°, and 40°, and a t const, pressures of 200, 
400, and 600 mm. The results agree with the 
equation x =  A tB (x =  mg. sorbed by I g. of C in 
time I; A  and B, consts.). An equation for sorption 
velocity a t const, pressure, and another for const, 
temp., are derived. The fact th a t it takes 65 days 
for sorption equilibrium to bo reached a t const, 
pressure, but th a t 8-5—23% of the equilibrium val. 
is sorbed in 1 min., indicates th a t the sorption of a 
gas by a porous adsorbent consists of a primary 
adsorption followed by absorption. A. J . M.

B inary  system s. I. A dsorp tion  from  b in ary  
m ix tu res  of toluene and  acetic acid  by charcoal 
and  silica gel. J. G. K ane  and S. K. K. J atkar 
(J. Indian Inst. Sci., 1938, 21, A, 331—344).—The 
adsorption of AcOH and of PhMe from their mixtures 
on Si0 3 gel, sugar C, and animal C has been in
vestigated. AcOH is preferentially adsorbed on 
Si02 gel, and PhMe on C, from all mixtures. Animal 
C adsorbs PhMe preferentially from mixtures con
taining >60%  of AcOH, but AcOH from less conc. 
mixtures. This behaviour is attributed to the 
presence of ash in the C. The curves show either 
zero selective adsorption, or else a min. or a max., 
a t compositions corresponding with compounds of 
AcOH and PhMe in the proportions 2 :1 ,  4 :1 ,  6 :1 ,  
and 8 :1 .  E. J .  G.

C hem isorp tion  on charcoal. X II. T he iso 
electric po in t. H. L. B e n n ts te r  and A. K ing 
(J.C.S., 1938, 1888—1891).—The cataphoretic veloc
ities of charcoals activated a t various temp, and 
suspended in acid or alkaline solutions have been 
studied. All the specimens examined were negatively 
charged a t p B >4-0, and isoelectric between pB 3 0 
and p a 4-0; there are indications of a second iso
electric point a t p a 1—1-5. A t pa >4-0 the effect 
of the temp, of activation was marked, specimens 
activated a t 850° having the max. negative velocity.

F. J . G.
E lectric  double layer, an  effective po ten tia l 

b a r r ie r  for the  accum ulation  of the  solute a t  
surfaces of so lu tions of cap illary-active e lec tro 
ly tes. K. S. G. Doss (Current Sci., 1938, 7, 182).— 
The electric double layer’, formed on the solution side 
of the interface between an aq. solution of a capillary- 
active electrolyte and the adsorption film produced 
on its surface by ageing, presents an effective potential 
barrier for the further accumulation of the capillary-
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active ions, especially when the adsorption film is of 
the gaseous type. W. R. A.

A dsorp tion  of electro ly tes from  non-aqueous 
solutions. D. M. S t r a s h e s k o  (Bull. Sci. Univ. 
Kiev, 1937, 3, No. 3, 197—220).—Active C adsorbs 
salts of heavy metals (CoCl2, CuCl2, HgCl2), but not 
K I or NH 4CNS, from COMe2 solution. Adsorption 
of salts is inversely oc their degree of dissociation in 
COMe2, bu t is not related to  their solubility. R. T.

A dsorp tion  a t c ry sta l-so lu tio n  in terfaces. X. 
A dsorp tion  of m onoazo-dyes by cry s ta ls  of 
p o tass iu m  su lphate  during' th e ir  g ro w th  from  
so lution. M. D. R j g t e r i n k  and W. G. F r a n c e  
(J. Physical Chem., 1938, 4 2 ,  1079—1088).—Dye 
adsorption depends on the residual valency force 
fields of the crystal faces, the interionic distances 
between the faces, the concn. of the dye, and the 
presence and distribution of polar groups in the dye 
mol. The mode of attachment of the dye mol. is 
probably through the 0  triangle possessed by the 
SO,Na group, the most active positions being m 
and p  to the -NiN- group in tho C0H 6 ring, and in 
the 6 - and 7-positions in the C10H g ring. The presence 
of an unsubstituted CfiH 6 ring is detrimental to 
adsorption. Dyes produced from (3- are moro 
adsorbed than those from a-naphtholsulphonic acids, 
but the reverse is the case if NH 2 is substituted for 
OH, suggesting th a t the dipolo moment of tho dye 
must be considered in the adsorption process. Twin
ning appears to be caused by the adsorption of a 
minute amount of impurity a t some point favourable 
to the growth of a new crystal. C. R. H.

A dsorp tion  of constituen ts  of a  solid p hase  on 
the  surface. S. D o b iN s k i  (Bull. Acad. Polonaise, 
1938, A, 169—178).—Previous explanations of the 
production of surface layers (e.g., of puro ZnO in 
the high-temp. oxidation of brass) are based chiefly 
on chemical arguments 'which assume th a t before 
oxidation the concn. of the constituents of the brass 
on the surface is the same as in bulk. Experiments 
indicate th a t diffusion can occur under suitable 
conditions, causing a concn. of one constituent in 
tho surface layer. This can be effected in Cu con
taining 0-01% of S by (i) heating in vac. a t 800° 
for 4 hr., (ii) subjecting the specimen to alternating 
stresses, and (iii) polishing the surface. By com
parison with adsorption of constituents of a liquid 
phase, tho solid with the smallest surface tension 
should concentrate in the surface layer. This is 
approx. confirmed for brass, Cu-Be and Cu-Al 
alloys. W. R. A.

S ta tis tica l m echan ics of m obile m onolayers.
W. B a n d  (J. Chem. Physics, 1938, 6 , 748; of. A.,
1938,1, 603).—The methods of Mayer and Ackermann 
(cf. ibid., 1937,3,74) have been adapted to the problem 
of mobile monolayers. A relation between tho 
saturated vapour tension Fc and the crit. area A c 
for a monolayer of mols. is deduced, and yields inform
ation on tho fatty  acids in agreement with recorded 
data. v W. R. A.

B oundary  lay er a t m em b ran e  and  m onolayer 
in terfaces. J .  H. S c h u l m a n  and T . T e o r e l l

(Trans. Faraday Soc., 1938, 3 4 ,  1337—1342).— 
Technique for flowing monolayers over aq. solutions 
of different viscosities is described. An apparent 
boundary layer about 0-03 mm. thick was observed, 
tho thickness of which varied with the t) of the under
lying solution but not with the velocity of the mono
layer. I t  is suggested th a t the mol. density of the 
film changes with velocity so th a t the no. of mols. 
per unit area X rate of flow =  const. By applying 
Fick’s equation to H" diffusing through Cellophane 
membranes in a stirred solution, an apparent un
stirred boundary layer of 0 03 mm. was obtained. 
The effect of this layer can be eliminated by buffering 
the H ‘ by means of gelatin as they leave the membrane.

E . S. H.
S tru c tu re  of th e  su rfaces of solu tions as show n 

by th e ir  resistan ce  to  the  sp read in g  of insoluble 
film s. T. F .  F o r d  and D. A. W il s o n  (J. Physical 
Chem., 1938, 4 2 ,  1051—1061).—After a very short 
time the rate of spreading of oleic acid films on 
IIoO is const., therefore the changes in rate observed 
with solutions must be duo to the presence of 
solute films. From experiments with solutions of 
Ph-[CH2]2-CO,H, C7H 1 5 -C02H, and PhOH it  has 
been shown th a t films of solute mols. exist on the 
surface of aged solutions, but th a t immediately after 
sweeping the solution surface with paper strips, the 
surface resembles th a t of H aO. The analogy between 
these films and two-dimensional insol. films has been 
demonstrated. C. R. H.

B uilt-up  film s of es te rs . E. S t e n h a o e n  (Trans. 
Faraday Soc., 1938, 3 4 ,  1328—1337).—The type 
of deposition is nearly independent of the substrate, 
but depends on the piston pressure. At normal 
rates of withdrawal, Y-deposition generally occurs 
with an oleic acid piston, and X-deposition is always 
obtained with a triolein piston. At low piston 
pressures, slow withdrawal enables the film to return 
to  the H20  surface, medium speed permits X- 
deposition, and Y-deposition is obtained a t high 
speed. Optical measurements of the thickness of 
the layers and X-ray measurements of the long 
spacing in the built-up films have been made in tho 
case of Me and E t stearate, octadecyl acetate, tri- 
myristin, and act'- and ap-dipalmitin. Preliminary 
work on the contact potentials of ester films shows 
th a t they are complicated functions of the constitution 
of the film substance, of the composition of the 
substrate, and treatment of the film. E. S. H.

P ro p e rtie s  of chlorophyll m u ltifilm s. M. F. E.
N ic o l a i  and C. W e u r m a n  (Proc. K. Akad. Wetensch. 
Amsterdam, 1938,41,904—908).—Modified technique 
for building up the films is described. Differences 
between the uptake of “ A  ” and “ B  ” layers, and 
the influence of the substrate on which the films are 
deposited, are discussed. E. S. H.

E xpansion  p a tte rn s  of p ro te in  m onolayers on 
w a te r. V. J. S c h a e f e r  (J. Physical Chem., 1938, 
4 2 ,  1089—1098).—A simple technique for rendering 
protein monolayers visible is described. The effect 
of heating, ultra-violet radiation, shaking, dissolved 
salts, and pn on the nature of expansion patterns has 
been investigated. C. R. H.
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Salted-out p ro te in  film s. I. L a n g m u ir  and
V . J . S c h a e f e r  (J. Amer. Cliem. Soe., 1 9 3 8 , 6 0 , 
2 8 0 3 — 2 8 1 0 ).— Compact films of protein (200— 1000 a  .) 
are salted-out on to metal or glass plates when the 
plate- is dipped into a protein solution and then into 
aq. NaCl, (NH4)2S04, etc. The film can bo washed 
with H 20  without loss after fixing by 1 % tannic acid. 
Protein films (up to 7 0 0 0  A.) are formed on the surface 
of salt solutions by applying a few drops of the 
protein solution. Such films can bo deposited on to 
plates and transferred to H20  surfaces, where the 
amount of protein can be determined from the area 
of the monolayer produced. Dried, salted-out films 
of cryst. eggfaibumin have n 1 -4 8 ; the low val. and 
the power to absorb hydrocarbon vapours indicate a 
skeletal structure. E. S. H.

B oundary  tension  by pendan t d rops. J . M.
A n d r e a s , E. A . H a u s e r , and W. B. T t jc k e r  (J. 
Physical Chem., 1938, 42, 1001—1019).—The mathe
matical theory of the shape of static liquid drops is 
revised, and an apparatus is described whereby the 
silhouette of a hanging drop can be photographed and 
the boundary tension calc, from the dimensions of 
the silhouette. The method is applicable to a wide 
range of tensions and both surface and interfacial 
tension can be measured. Other advantages are 
enumerated and typical measurements are presented.

C. R. H.
Low ering of surface tension of w a te r  by  e lectro

ly tes. J. J . B i k e r m a n  (Trans. Faraday Soc., 1938 , 
34, 1 268—127 4 ).—Theoretical. The work associated 
with increase of surface of solution consists in (1 ) 
bringing H 20  mols. on to the surface (this is independ
ent of concn.), (2 ) compressing the ions into a smaller 
vol. (increases with increasing concn.), and (3 ) 
separating positive and negative charges under the 
surface (this decreases with increasing concn.). The 
combined effect produces a surface tension-concn. 
curve which agrees with experimental data (A.,
1937, I, 126). E. S. H.

Surface tension  of soap so lu tions.—See B.,
1938, 1447.

U ltrason ic  w aves in  colloid chem istry . K.
S o l l n e r  (J. Physical Chem., 1938,42,1071—1078).— 
A short account is given of the author’s published 
work (cf. A., 1935, 820 and subsequently).

C. R. H.
S tudy of colloidal solu tions by com bined 

m easu rem en ts  of v iscosity  and  optical density . 
A. B o u t a r ic  (Compt. rend., 1938 , 207, 802— 8 0 4 ).— 
Combination of the Rayleigh formula for the optical 
density (h) with the Einstein r( relation leads to the 
relationship (1 /h) loge (vj/'y) =  aNjbm (N, m  =  no. 
and mass of dispersed particles per unit vol.; a, b, 
consts.). A. J . E. W.

G reen gold  sols. H. B. F r ie d m a n  and J . J. 
D a v is , jun. (J. Physical Chem., 1938, 42, 1149— 
1150).—An sols, prepared by reducing AuCl, with 
tannic acid (I), are red or green according to  whether 
the solution of (I) is fresh or old. C. R. H.

Colloidal clays. I. E. A. H a u s e r  and D. S. 
L e  B e a u  (J. Physical Chem., 1938, 42, 1031—1049). 
—The apparent sp. gr. and abs. viscosity of rnono-

disperse montmorillonite fractions of extremely 
low concns. increase with decreasing particle size and 
increasing concn. The sp. gr. data show th a t H 20  
must be strongly adsorbed and compressed on to the 
clay particles. C. R. H.

T h o riu m  hydroxide so ls as opaque m ed ia  in  
roentgenography. T. O. M e n e e s  and J . D. M i l l e r  
(Amer. J . Roentgenol., 1936,3 5 ,194— 199).—Th(01I)4 
forms stable sols, but is coagulated in an alkaline 
medium. Coagulation occurs readily in an organ 
with, an alkaline secretion, especially in the presence 
of mucus, such as is found in the uterus. Coagulation 
occurs on the inner surface of the organ, rendering 
i t  highly opaque to X-rays. Ch. Abs. (e)

F errom agnetic  fe rric  oxide aeroso ls and  
hydrosols. A. W in k e l  and R . H aul  (Z. Elektro- 
chem., 1938, 44, 823—831).—The prep, of y-Fe20 3  

aerosols by thermal decomp, of Fe(CO) 5 in a stream 
of N2 +  0 2 is described. In  certain cases aggreg
ation into chains of particles occurs. The product of 
decomp, a t 900° gives an X-ray diagram with sharp 
interference lines, but as the temp, of decomp, is 
lowered the product appears to be more amorphous; 
the product of decomp, a t 2 0 0 ° is paramagnetic. 
The sediment of the aerosol has a high sp. surface; 
it is peptised by H 20 ,  forming electrolyte-free 
hydrosols. The particle size, charge, and stability of 
such hydrosols have been studied. E. S. H.

V iscosity of sem i-collo idal so lu tions of s ta rc h  
hydro lysis p ro d u c ts . K. P. V o l k o v  and A. M. 
. a I m a z o v  (Bull. Sci. Univ. Kiev, 1937, 3, No. 3, 121— 
138).—Einstein’s and Arrhenius’ formula} are applic
able only to a limited concn. range of starch hydrolysis 
products, and not a t all to  starch sols. The mol. 
wts. calc, from Staudinger’s formula a r e : potato 
starch 165,000, sol. starch 9000—13,500, amylodextrin 
12,350, erythrodextrin 4000, and achroodextrin 
2900. R. T.

H ydrophilic p ro p e rtie s  of cellulose.—See B., 
1938, 1396.

C onversion of cellulose h y d ra te  in to  n a tu ra l  
cellulose.—See B., 1938, 1397.

F rac tio n a l p rec ip ita tio n  and  v iscosity  of 
cellulose acetates. G. R . L e v i  (Gazzetta, 1938, 
6 8 ,  589— 592).— [with U. V il l o t t a ]. Vais, of yj for 
solutions of fractionally pptd. cellulose di- and tri- 
acetates in various solvents are recorded.

[with M. M o n t ic e l l i]. Milling of cellulose di
acetate before dissolving it brings about a marked 
decrease in of the resulting solution in COMe2.

O. J . W.
H eterogeneous eq u ilib riu m  of p ro te in  so lu 

tions. II . In te rac tio n  of sa lts  w ith  p ro te in s . 
New type of calc ium  am alg am  electrode. N. R.
J o s e p h  ( J .  Biol. Chem., 1938, 12 6 , 389—402; cf.
A., 1937,1, 80).—Decomp, of amalgam in the electrode 
cell is prevented by a Cellophane membrane which, 
when in equilibrium with the solution, introduces no 
significant potential. Results obtained with the 
electrode agree with those of solubility studies and 
with those obtained with flowing amalgam electrodes. 
The effect of CaCl2 on the activity coeff. of serum- 
albumin (I), of CaCl2  and NaCl on those of ^-globulin
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(II) and carboxyhæmoglobin (III), and of CaCl2, 
MgCl2, and ZnCl2 on th a t of gelatin (IV) has 
been measured. In  each case the coefï. is reduced, 
the magnitude of the reduction increasing in the order
(III), (I), (IV), (II). W. McC.

Solubility  of “ ly o p h ile ” g e la tin s.—See B.,
1938, 1461.

E m issio n  of short-w ave u ltra-v io le t rad ia tio n  
in  s tru c tu re  bu ild ing . I. R ad iation  in  typ ical 
coagulation . A. R a b in e r s o n  and M. F il ip p o v  
(Acta Physicochim. U.R.S.S., 1938, 8 , 419—440).— 
Investigations with a photo-electron counter (data 
given) show tha t the coagulation of sols of Ee(OH ) 3 

by Na2S0 4 or (NH4 )2S04, of V20 5 by KC1, and of Na 
oleate, but not of As2S3, by NaCI is accompanied by 
the emission of ultra-violet radiation of low intensity. 
D ata obtained with yeast as detector, in agreement 
with the above, show th a t these coagulations are 
accompanied by a mitogenetic effect. Dilution of 
the sols or of the coagulating electrolytes does not 
produce the effect. Biological detectors should be 
used in the investigation of radiation due to physico
chemical processes. L. S. T.

E lectro ly te  coagula tion  and  coefficient of 
e lec tro ly te  activ ity . W. O s t w a l d  (J. Physical 
Chem., 1938, 42, 981—1000).—A summary of work 
previously published (A., 1936, 157, and subsequent 
abstracts). C. R. H.

Specific effects of cations in  the  flocculation 
an d  d ischarge of negative bio-colloids. H. G.
B. DE J o n g  (Chem. Weekblad, 1938, 35, 783—790).— 
A review of the flocculation of org. colloids containing 
C 02H (arabates, pectates), phosphatide (lecithin, 
nucleates) and S0 4H (agar, carragheen, chondroitin- 
H 2S04) groups with electrolytes and dehydrating 
agents (EtOH, COMe,). The results can be explained 
on modern electrochemical theory. S. C.

Surface solvation in  d isperse  sy stem s. IV. 
D esolvation of ru b b e r  sols in  m ed ia  of d ifferen t 
p o larities . V. M a r c . a r i t o v  and B. K o v a r s k a j a  
(Acta Physicochim. U.R.S.S., 193S, 8 , 377—384).— 
The coagulation of rubber sols in C6H 14, C8H 18, 
C2HC13, CC14, C6H g, and eyefohexane by COMe2, 
and in C6H ]4, cyc/ohexane, and C6H 8 by PrOH, 
BuOH, and CgH 19-OH has been investigated. The 
amount of COMe2 or PrOH or BuOH required to 
coagulate the sols increases with the mol. wt. of the 
dispersion media. C9H 13-OH produces no coagulation 
of rubber sols in C6H e or C6H 14. Systems in which 
surface solvation is probable (C«H14) are more stable 
than  those in which rubber undergoes vol. solvation 
(CC14). " L. S. T.

D issolution of insoluble dyes in  aqueous 
d e terg en ts . J . W. McB a in  and T. M. Woo (J. 
Physical Chem., 1938,42,1099—1111).—The partition 
of Yellow AB between C6H 6 or PhMe and detergents, 
pure soaps, and laurylsulphonic acid has been in
vestigated. The dye is brought into aq. solution 
by spontaneous colloid stabilisation, the amount 
increasing with increasing concn. of the detergent or 
stabilising colloid. Stabilisation is more closely 
related to surface activity than to colloidality of the 
detergent. ' C. R. H.

P ep tisa tio n  of “ oleocarbons ’ ' in  benzene 
so lution by  o rgan ic acids. A. G i l l e t ,  A. P i r l o t ,  
and E. M o n f o r t  (Bull. Soc. chim. Belg., 1938, 4 7 ,  
525—531).—By addition of a large vol. of light 
petroleum to the solution obtained by extracting 
coal with anthracene oil and oleic acid (I) a ppt. is 
obtained of “ oleocarbon,” apparently a compound 
of (I) with G. After washing thoroughly to remove 
residual (I) the product is only partly sol. in C6H„, but 
is peptised by small amounts of AcOH, (I), or 
anthraceno oil. J . W. S.

C ataphoresis of g as  bubb les. A. K l e m m  (Phys- 
ikal. Z., 1938, 3 9 ,  783—793).—Although the cata- 
phoretic velocity of solid particles is independent of 
their size, gas bubbles migrate the more rapidly the 
smaller is their diameter. The theory of cataphoresis 
of solid particles is extended to cover cataphoresis 
of spheres with a given viscosity. A. J . M.

E q u ilib riu m  betw een m olecu lar and  colloidal 
substances in  aqueous soap so lu tions. I. 
H ydrolysis of fa tty  acid sa lts . J. St a u f f  (Z. 
physikal. Chem., 1938, 1 8 3 , 55—85).—The OH' 
activities of solutions of Na stearate, palmitatc, 
myristate, and laurate have been determined potentio- 
metrically, and the data are compared with data 
of other investigators. The increase in OH' activity 
which accompanies increase in concn. ceases a t a 
crit. concn., c, characteristic of each salt, above 
which micelle formation takes place. With increase 
in the no. of C in the acid mol., log c decreases linearly. 
A mechanism for the hydrolysis based on the form
ation of fatty  acid double ions is discussed. The 
mol. solubility =  Fc, where F  (=  —1), is a function 
of the total concn. and depends on the individual 
properties of the colloid. C. R .  H.

A cid-base theo ry  of B rônsted . P. C. v a n
K e e k e m  (Chem. Weekblad, 1938, 3 5 ,  815—821).—A 
review and a discussion. S. C.

D issociating pow ers of ch lo rina ted  h ydro 
carbons. J . P. W. A. v a n  B r a a m  H o u c k g e e s t  
(Chem. Weekblad, 1938, 3 5 ,  790—795).—Ionisation 
consts. (a) for NPr“,!  dissolved in EtCl, (CH2C1) 2 (I), 
CHMeCL, (II), CH2C1-CHC12 (III), CMeCl, (IV), 
(CHC12 )2'(V), CH2C1-CC13 (VI), and CHC12-CC13  (VII) 
are calc, from conductivity measurements a t 25°. 
In  dissociating power. (I) >  (II), (III) >  (IV), 
(V) >  (VI), and in the group (I), (III), (V), (III) is 
the weakest, a. increases with solubility except 
with (III), in which the salt dissolves in the undis
sociated state. This is ascribed to the high solvation 
energy of the dipolar solvent. S. C.

S tan d ard isa tio n  of hydrogen-ion d e te rm in 
a tions. II . S tan d ard isa tio n  of the  p a scale a t  
3 8 ° .  D. I. H it c h c o c k  and A. C. T a y l o r  (J. Amer. 
Chem. Soc., 1938, 6 0 ,  2710—2714; cf. A., 1937, I, 
620).—From e.m.f. measurements of cells of the type 
H2|buffer or acid solution, KC1 (satd.), HC1 (0 -1 n.)|H 2 

( +  )> 'Pu vals. have been assigned to several standard 
solutions at 38°, including 0-In-HCI (pn 1 082), and 
O-In-AcOH in 0 -lN-NaOAc (pa 4 655). These vais, 
serve to  establish a p s  scale, which may be used to 
obtain the vais, of thermodynamic dissociation consts. 
a t 38°. '  E. S. H.
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F ir s t  therm odynam ic ion isation  constan t of 
deuterocarbonic acid  a t 25°. J. Curiiy and C. L, 
H a z e l t o n  (J. Amcr. Chem. Soc., 1938, 60, 2773— 
2770).—The ratio of the consts. for H 2C03 and 
D 2C03, determined potentiometrically using a cell 
without transference and having quinhydrone and 
Ag-AgCl electrodes, is K u : K v : : 2-68 : 1.

E. S. H.
C alculation of the  dissociation  constan t of 

w eak acids in  w a te r-d eu te riu m  oxide m ix tu res .
F. B r e s c ia  (J. Amer. Chem. Soc., 1938, 60, 2811— 
2813).—Good agreement with experimental data is 
obtained when a correction is applied to the equation 
of Korman and La Mer (A., 1936, 1202).

E. S. H.
Conductance and ion isation  constan ts of p ro p 

ionic and  n -bu ty ric  acids in  w a te r a t  25°. D. 
B e l c h e r  [with, in part, T. S h e d l o v s k y 'J (J. Amer. 
Chem. Soc., 1938, 60, 2744—2747).—Data for the 
above acids and their Na salts have been determined 
and limiting conductances and ionisation consts. 
derived. Limitations of the extrapolation method 
for deriving these vals. for weak electrolytes are 
discussed. E. S. H.

R eactiv ities and  basic s tren g th s  of p-alkyldi- 
m ethy lan ilines. W. C. D a v ie s  (J.C.S., 1938, 
1865—1869).—The dissociation consts. {pK) of the 
bases p-CgHjR'NMe., a t 20° in 50% EtOH (R =  H, 
me, Et, P r“, Pr^, Bua, sec.-Bu, Bu^, Buv) have been 
determined, and the rates of their reactions with 
Mel in aq. COMe2 a t  35°, 45°, and 55° measured. 
There is a linear relationship between p K and the log 
of the velocity coed'. The effects of the various 
substituents in increasing the basic strength and the 
reactivity to Mel are in the order Me >  Pr^ >  Buy 
and E t >  Bua >  P ra >  H ~  Bu^. Possible explan
ations of this order are discussed. The factor E  in 
the Arrhenius equation is almost const., the changes 
in rate being due to changes in the factor P.

F. J . G.
D issociation constan ts of p iperid ine and  its  

hom ologues. W. F. K. W ynne-Jones and G. 
S a l o m o n  (Trans. Faraday Soc., 1938, 34, 1321— 
1324).—Data are recorded for (CH2)8 >N H , 
(CH2)1 7 >N H , (CH2 )1 5 >NMc, and (CH2 )5NMe. The 
differences are small; the introduction of Me has a 
greater effect than the size of the ring. Heats of 
ionisation follow the same course. The dissociation 
consts. of piperidine in H20  determined at 15° and 
25° are respectively 1-10 and 1-15 X 10-3. E. S. H.

In tra -com plex  coloured com pounds. III. 
C onstants of a liza rin  and  a liza ra tes. Colori
m etric  determ ina tion  of iro n  and  a lum in ium .
A. K. B a b k o  (Bull. Sci. Univ. Kiev, 1937, 3, No. 3, 
49—69).—The absorption spectra of alizarin (I) 
solutions a t p n 3—13 have been studied, using a 
series of colour filters. (I) behaves as a dibasic 
acid, H?.4, with K x =  3 X 10- 6  and K z =  3 X 10-10. 
Formation of A1 alizarate (II) begins a t p a 3, and is 
complete at p K 5 ; the salt is stable up to p n 1 1 -5 , 
above which it decomposes, yielding aluminate and 
fully dissociated (I). The absorption spectrum of
(II) is almost identical with th a t of H A', over the 
range 300— 700 m,u.; its dissociation const, is 3 X 10-®.

That of Fe alizarate is T6xl0~°, and its absorption 
spectrum does not differ from th a t of (II) or IL4' 
a t 450—580 mu., but has an additional band a t 600— 
630 m\x. Traces of A1 and Fe are determined in the 
following way. 2 ml. of 0 03% (I) are added to the 
solution (containing 2—40 g. of A120 3 +  Fc20 3), 
followed by 1 ml. each of N-NaOAc and -AcOH 
(pn 4-6), and the vol. is made up to 15 ml. The 
absorption given by the resulting solution, using a 
fdter absorbing light of X other than 450—520 mp., 
is determined, and the Fe -j- A1 content is read from 
an empirical curve. Fe alone is determined similarly, 
using a filter transmitting light of X 600—640 my..; 
A1 is given by difference. R. T.

A ssociation of acetic acid, of i ts  th ree  ch lo rin 
ated  derivatives, and  of « -bu ty ric  and  hexoic 
acids dissolved in  benzene : d ielectric  p o la ris
ation  com pared  w ith  cryoscopic m easu rem en ts .
R. J . W. L e  F e v r e  and H. V i n e  (J.C.S., 1938, 1795— 
1801).—p and e have been determined for solutions 
in CgH g a t 25° down to high dilution of the above 
acids and of CH2Cl-C02Et, CHCl2-C02Et, and 
CCl3 ,C02Et. The three esters show a linear de
pendence of e on concn., and their dipole moments 
are 2-64, 2'61, and 2-55 d ., respectively. With the 
three fatty  acids small departures from linearity are 
found a t concn. < 2 %, indicating incipient dissoci
ation of the double mols., whilst with the cliloroacetic 
acids, especially CClj'COoH (I), there are marked 
deviations indicating dissociation to a more polar 
single mol. From the results the degree of association 
of (I) has been calc.; the equilibrium const, is 24 1. 
g.-mol._1, and the apparent moment of the double 
mol. is 11 d . F .  J . G.

A ssociation of p -to luenesulphonm ethylam ide 
and  re la ted  com pounds in  so lution : com 
p ariso n  of d ielectric p o la risa tio n  and  cryoscopic 
m easu rem en ts . R. J . W. L e  F e v r e  and H. V i n e  
(J.C.S., 1938, 1790—1795).—If  a solute is associated 
to a definite polymeride the dipole moment of which 
may be assumed =  0 , measurements of e may be 
used to determine the degree of association. Vals. 
obtained for NPhlN'NHPh do not agree with those 
obtained cryoscopically by Hunter (A., 1937, II , 
144), so th a t some of the polymeric mols. are probably 
of the highly polar open-chain form, e has been 
measured for p-C6H 4Me-S0,/0Me (I), p- 
C6H 4Me-S02-NMe2 (II), and p-C6H 4Me-S02-NHMe
(III), in C6H 6, CHC13, and E t20 , a t 25°. e is a linear 
function of concn. for (I) and (II) which are not 
associated, and for (III) in E t20 , but in C8H 8 and 
CHC13 (III) shows a marked deviation from linearity 
due to association. Vals. for the degree of association 
calc, on the assumption th a t a non-polar dimeride 
is present are <  those found cryoscopically by 
Chaplin and Hunter (A., 1937, I, 513) and are not 
in agreement with the mass law. The dipole moments 
of (I), (II), and (III), in C6H 6 are 5-18, 5-48, and 
5-4 d ., respectively. F. J .  G.

Use of dielectric po larisa tio n s in  th e  investig 
ation  of the  fo rm ation  of in te rm o lecu la r com 
plexes in  solu tion . D. L . H a m m ic k , A. N o r r is , 
and L. E. S u t t o n  (J.C.S., 1938, 1755—1761).—The 
assumptions and the reasoning employed by Earp and
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Glasstone (A., 1936, 150) in interpreting their results 
are criticised. Other methods for deriving vals. of the 
association const, and mol. polarisation of an intermol. 
complex from measurements of e for binary mixtures 
are discussed, and shown to give improbable results 
when applied to typical systems. I t  is concluded tha t 
measurements of e for solutions of the two components 
in a third inert liquid, combined with independent 
(e.g., cryoscopic) estimates of the degree of associ
ation, can alone give significant results, and tha t even 
when the degree of association is unknown they 
permit a qual. comparison of various systems. In  
this way it is shown tha t N E t3 combines readily, Pr^O  
less readily, and MeNOa scarcely a t all, with CHC13. 
D ata on e for the following systems are recorded : 
CHC13-E t20  a t 0°, CHGL-Pir2 6  a t 0° and 25°, mixed 
solutions in C6H ? at 25° of CHC13 and Pr^O , CHC1S and 
N E t3, CHC13 and MeN02, and solutions in CfiH fi a t 25° 
of CHClg, P A O , N E t3, and MeN02. F. J . G.

P hysico-chem ical s tudy  of reac tions in  organic 
so lu tion . U se of th e  specific inductive capacity . 
P. L a u r e n t  (Ann. Chim., 1938, [xi], 10, 397—483; cf.
A., 1931, 894; 1934, 1212; 1935, 1488).—Details are 
given of tho use of measurements of e to detect 
compound-formation between org. substances in inert 
solvents. D ata on e for a large no. of systems consist
ing of solutions of pairs of substances (carboxylic 
acids, phenols, N bases) in C0H B and other solvents are 
recorded. The existence in solution of tho following 
compounds in addition to  those already reported is 
indicated : 2 : 4-CBH 3(N02)2 ,0H ,N H 2P h ;

0 -C„H,(N0 2)-0 H,NPhMe2; 
o-,m-, and p-CeH 4Me-NH2 ,PhOH ; AcOH,C5H 5N ;

BzOH,C5H 5N ; o-C6H,(N02)-0H,C5H5N ; 
p-Cj0H7-OH,C5HsN; pyrrole,C6H6N; 

o-NH2-C6H4-C02H,C5HsN ; <>-C«H4(QH)2,2C5H 6N ;
(•CMe:N-OH)2,2C5H 5N; 1 : 3 :  5-C6H3(OH)3,2C5H5N ;

1 : 3 :  5-C6H 3 (OH)3 ,3C6H BN ; quinoline,PhOH; 
azoxybenzene, 2  : 4-CeH 3 (N02 )2-0 H ; 

plienazine.o-NOj'CgH^OH; 
phenazine,2o-NOVCi;H4 -OH; 

phenazine, 2  : 4-C6H 3(N0 2)2*0H ; 
phenazine,2[2 : 4-C6H 3(N02 )2 '0 H ] ; 

(CBH4 -NH2)2 ,o-N02 -CBH 4-OH; 
(CBH 4-NH2)2 ,2o-N02-CBH 4 -OH; 

(C6H 4-NH2)2,2 : 4-C6H 3(N02)2-0H ; 
(CsH4 -NH2 )2 ,2[2 : 4-C6H 3 (N02 )2-0H] 

NHPlrNH.,,C5H 5N ; NHPh-NH„0-N02*C6H 4-0 H ; 
NHPh-NH2 ,2[2 : 4-CBH 3(N02)2-OH]; 

(NHPh)2,2 : 4-C6H3 (N0»)2-0H ; 
(NHPh)ai2[2 : 4-C6H 3(N 02)2-0 H ]; “(NHPh)2 ,C6H 5N ; 

(NHPh)2 ,2C5H 5N. PhOH with C5H 5N and piperidine 
with PhOH give abnormal curves which are inter
preted as indicating an equilibrium between 1  : 1  and 
2 : 1 compounds. F. J .  G.

Evidence of a  com plex betw een nitrobenzene 
and  ca rbon  te trach lo rid e . B. S o u S e k  (Coll. 
Czech. Chem. Comm., 1938, 10, 459—465).—V a r ia 
tions with composition of y, p, and n, measured a t 15°, 
20°, and 44° for mixtures of PhNO, and CC14, indicate 
the existence of a complcx PhN 0 2 ,CCl4. The deter
mined [P] of the complex is 486-2, and since the 
determined [P] of the mixtures agree closely with those 
calc, from the vals. for the complex and the pure

components, simple dissolution of the complex in 
excess of either component is indicated. F. H.

T heory  of fugacity . I . M. V. T o v b in . II . 
F ugacity  of re a l  gases. M. V. T o v b in  and Koza
k o v a . II I . Fugacity  and  activ ity  of so lu tions. 
IV. T herm odynam ics of re a l so lu tions. V. 
Velocity of d isso lu tion , and  activ ity  of so lu tions.
VI. H eat of evaporation  of so lu tions. VII. 
D iffusion coefficient, conductivity , and  activ ity  
of so lu tions. V III. A ctivity  and  h ea t of solv
ation  of d issolved substances. M. V. T o v b in  
(Bull. Sci. Univ. Kiev, 1937, 3, No. 3, 221—227, 
229—233, 235—240, 241—245, 247—250, 251—258, 
259—263, 265—279).—I. The fugacity of liquids 
and solids is assumed to be identical with the rate of 
(hypothetical) expansion into vac. under given condi
tions. On this assumption many of the characteristic 
properties of gases and solutions may be derived, on 
the basis of the kinetic theory.

II . The vals. of the fugacity coeff. Fa of 0 2 and C02, 
a t 1—90 atm., calc, from F# =  Ve~alHTf /( V — b), where 
V is the vol. of 1 g.-mol. of gas under the given condi
tions, and a and b are van der Waals consts., agree 
well with those derived by Lewis’ method.

I I I .  The expression F+ — R rTeLlltr[l-325P(v — b), 
where L  is the latent heat of vaporisation of the solvent, 
P  is its saturated v.p., and v is the vol. of solution 
containing 1  g.-mol. of solvent, is derived; as a first 
approximation F$ =  the accommodation coeff. 
Expressions for the activity of the solvent and solute 
in solutions, and for calculating the L  of the solvent, 
are further derived from this expression.

IV. Expressions for the saturated v.p., osmotic 
pressure, depression of f.p. and elevation of b.p., of 
solutions are derived, on the above theoretical 
assumptions.

V. Expressions connecting the fugacity and activity 
of a dissolved solid with its velocity of dissolution are 
derived ; a conclusion is th a t the activity of solutes in 
dil. solutions is cc concn.

VI. Expressions for calculating the true heat of 
vaporisation of solvents from solutions, and for the 
approx. evaluation of the activity of such solvents, are 
given. I t  is shown, on theoretical grounds, th a t the 
processes of vaporisation and condensation of pure 
solvents have definite activation energies, which differ 
from those in solutions by amounts equal to the 
differential heat of dilution of the solutions. An 
expression approx. connecting heat of dilution with 
temp, is derived.

V II. Kohlrausch’s empirical equation connecting 
equiv. conductivity with concn. is derived theoretic
ally. An equation relating the diffusion coeff. with 
the activity coeff. for dil. solutions is derived from the 
Einstein-Smoluchowski formulæ.

V III. Expressions for the fugacity and activity of 
dissolved substances are derived, and a method of 
calculating by their use the heat of solvation of solutes 
is given; the method applies only to  cases in which 
compounds with solvent are not formed. R. T.

D ete rm ination  of activ ity  coefficients fro m  the  
po ten tia ls  of concentration  cells w ith  t ra n s 
ference. D. A. M a c I n n e s  and A. S. B r o w n  (Chem. 
Rev., 1936, 18, 335—346).—Vals. of the activity
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coeffs. of N a d  and AgN03 in aq. solution a t 25° are 
calc, from measured potentials of concn. cells with 
liquid junctions, and transference nos. Ch . A b s  (e)

Copper th ioa lum ina tes. G. G. M o n s e l is e  (Caz- 
zetta, 1938, 6 8 , 600—601; cf. A., 1937,1, 628).—The 
thermal diagram of the system Cu2S-A12S3 up to about 
1 2 0 0 ° shows the existence of the compound 
4Cu2S,Al2S3, analogous to 4Cu2S,SiS2. O. J . W.

R elationship  of bery lliu m  to  th e  v itrio l-fo rm 
in g  g roup  and  the a lka line-eartb  m e ta ls . IV.
II I . D ouble-salt fo rm ation  betw een po tassiu m  
and b ery llium  su lphates in  com parison  w ith  
th a t  of the v itrio ls . (P olytherm s of the te rn a ry  
sy stem  B e S 0 4-K 2S 0 4-H 20  betw een 0° and  100°.) 
W. S c h r o d e r  [with W. K l e e s e ] (Z. anorg. Chem., 
1938, 239, 399—417).—Tho 0°, 25°, 50°, 75°, and 
99-5° isotherms of the system have been determined. 
The only double salt is K 2S04 ,BeS04 ,2H20 , which has 
a wide region of stability over the whole temp, range. 
The 25° isotherm differs markedly from tha t given by 
B ritton and Allmand (J.C.S., 1921, 119, 1463), whose 
work is criticised. E. J . G .

T ran sitio n  po in t of calc ium  su lphate  in  w a te r 
an d  concentrated  sea-w ater. T. T o r iu m i  and 
R. H a r a  (Tech. Rep. Tohoku, 1938, 1 2 , 572—590).— 
The transition points between CaS04 ,2H20  (I) and 
CaS04 ,0-5H20 , and between (I) and the insol. form of 
CaS04 (III), as measured by solubility determinations, 
are 98-4° and 38°, respectively, in contact with pure 
H 20. The transition points are lowered progressively 
with increasing [NaCl], and from the data obtained the 
free energy changes of the transitions a t various temp, 
and the heats of hydration a t the transition points are 
deduced. The solubility of (III) in H 20  and in NaCl 
solutions (16—163 g. per 1.) has been measured a t 
40—100°. J . W. S.

A lkaline ea r th  a rsen a tes . System  A s„0 5-  
B aO -H aO a t 17°. H. G u Is r in  (Bull. Soc. chim., 
1938, [v], 5, 1472—1478).—A detailed account of 
work already noted (A., 1938, I , 359). E. S. H.

B inary  system  cadm ium  n itra te -w a te r  : vapour 
p re ssu re -tem p e ra tu re  re la tio n s. W. W. Ewing 
and W. R. E. G u y e r  (J. Amer. Chem. Soc., 1938, 60, 
2707—2710).—Data for the concn. range 0—8 6 % and
20—60° are recorded. Babo’s const, increases 
appreciably with rising temp, in this system. E. S. H.

S ystem  w a te r-su lp h u r triox ide. H. C. S.
S n e t h l a g e  (Rec. trav. chim., 1938, 57, 1311).— 
Incorrect vals. for k — Ao~F-IRT previously published 
(cf. A., 1937, I, 517) are corr. C. R. H.

M agnetochem ical s tud ies. XXX. P hase 
re la tio n sh ip s  and  m agnetic  behav iour in  the 
system  ch rom ium -se len ium . H . H a r a l d s e n  and
F. M e h m e d  (Z. anorg. Chem., 1938, 239, 369—394).— 
X-Ray investigations, and measurements of y, in 
the system Cr-So between 50 and 60 at.-% of Se show 
the existence of three homogeneous phases separated 
by two-phase regions, viz., a hexagonal a-phase, 
B-8  type, a ¡3-phase of lower symmetry, possibly 
monoclirtic, and a hexagonal y-phase which has a 
structure nearly related to th a t of the a-phase and is 
probably of B-8  type with vacant spaces in the Cr

lattice. The a-phase extends from 50 at.-%  Se, with 
a 3-68, c 6  02 a . (cf. A., 1927, 815), to ~53-5 at.-%  Se, 
with a 3-67, c 5-985 a . Tho p-phase extends from 
-~54-5 at.-% Se, with a 6-35, b 3-64, c5-93 A .,to~58  
at.-% Se, with a 6-29, b 3-60, c 5-84 A. The y-phase 
extends from ~59 to ~60 at.-% Se, the lattice 
dimensions being approx. const., viz., a 3-60, c 5-78— 
5-77 a .  x has been measured from —183° to 320°. 
Ferromagnetism does not occur, and from 57-85 to 
58-85 at.-% of Se the simple Curio law holds; for the 
other preps, the Curie-Weiss law holds, with negative 
and usually small vals. for 0 . The mol. moments are 
in approx. agreement with the theoretical vals. for 
ionic binding. The systems Cr-S, Cr-Se, and Cr-To 
are compared. F. J . G.

P iezom etric  research es. IV. Influence of 
h ig h  p re ssu res  on th e  fusion curve of b in ary  
m ix tu res . L. D e f f e t  (Bull. Soc. chim. Belg., 
1938, 47, 461—517).—Data are recorded for the 
binary systems p -C0H,Cl2-p -C6H 4Br2, NH 2Ph-PhOH, 
o-cresol-m-cresol, cycZohexane-NH2Ph, and C6H 14-  
PhN 02. The variations in the fusion curves with 
increasing pressure are in accord with previous 
observations (cf. A., 1935, 1060). J . W. S.

H eats of com bustion  of d iam ond  and  of 
g rap h ite . R. S. J e s s u p  ( J .  Res. Nat. Bur. Stand., 
1938, 21, 475—490).—The average val. for the heat 
of combustion to C02 of three graphites is 393-396 
international kilojoules per mol. a t 25° and 1 atm. 
Of two samples of diamond, the finer gave 395-771 
and the coarser 395-287 international kilojoules per 
mol. a t 25° and 1 atm. Tho difference between the 
two vals. is not explained, but it is not considered to be 
due to tho two types of diamond discovered by 
Robertson et al. (cf. A., 1934, 583). The val. for the 
coarser specimen is considered the more reliable as 
the possibility of surface effects is less. C. R. H.

H eat and  free energy  of fo rm atio n  of carbon  
dioxide, and  of the  tran s itio n  betw een g rap h ite  
and  diam ond. F. D. R o s s in i  and R . S. J e s s u p  
( J .  Res. Nat. Bur. Stand., 1938, 21, 491—513).— 
Existing data for the entropies of 0 2, C0 2, graphite, 
and diamond, and for the heats of combustion of the 
two latter substances, are reviewed, and “ best ” 
vals. for tho heats, entropies, and free energies of 
formation of C02 and of transition between graphite 
and diamond are selected. C. R. H.

H eats of com bustion  of an th rac ite  cokes and  
of artific ia l and  n a tu ra l  g rap h ite s. P. H . D e w e y  
and D . R. H a r p e r  (J. Res. Nat. Bur. Stand., 1938,21, 
457—474).—The heats of combustion, q, of 30 
anthracite cokes of six different H  contents and of two 
artificial and four natural graphites have been 
measured, q increases almost linearly with H  
content, but there is no definite relation between q and 
adsorptive capacity towards C02. C. R. H .

H eats of fo rm atio n  of v ario u s  n itr id e s . S.
S a t o h  (Sci. Papers Inst. Phys. Chem. Res. Tokyo, 
1938, 3 4 ,  1356—1363).—By tabulating the heats" of 
formation of various nitrides and azides against the 
at. nos. of their constituent elements, the heats of 
formation of the nitrides of As, Se, Br, and H f have
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been predicted as follows : 0-5(N„) +  As =  AsN — 
33-9; 0-5(N„) +  Sc =  ScN +  75-0; 0-5(N,) +
1 '5(Br,liq.) =  NBr3  -  80-3; 0-5(N2) +  H f = H fN  +
78-3 kg.-eal. W. R. A.

H eats of organic reactions. V II. A dditions 
of halogens to d efin es . J . B. C o n n , G. B. K is t i a - 
k o w s k y , and E. A. S m it h  (J. Amer. Cliem. Soc., 
1938, 60, 2704—2771; cf. A., 1938, I, 199).—The 
following heats of reaction (in g.-cal. per g.-mol.) 
refer to 355° K. and 1 atm. total pressure : C,H4 +  
Br„ =  C2H 4Br2 -  29,058±300, C3H 0 +  Br, == 
C3fi»Br2”— 29,412±200, CH,:CHEt +  Br2 =  
CH2Br-CHBrEt -  29,585±200, imns-CHMelCHMe 
+ B r 2 == ¿-CHBrMo-CHBrMe -  29,075±200, cis- 
CHMeX'HMe +  Br« =  d, Z-CHBrMe-CHBrMe -  
39,177±200, CMe2:CHMe +  Br2 =  CMe.Br-CTIBrMe
-  30,394^200, C2H 4 +  Cl2 =  C,H4C12 -  43,053^120. 
A rule, which permits the calculation of accurate heats 
of addition of H halides and of substitution of Br, 
is formulated. E. S. H.

R elation  betw een h ea ts  of fusion of in te r- 
m eta llic  com pounds and  the  m .p . ; calculation  
of h ea ts  of fo rm ation  and  of m ix ing . 0 . K tjba - 
s c h e w s k i  and F. W e i b k e  (Z. Metallic, 1938, 3 0 ,  
325—326).—If, in the formation of a compound 
A mBn (m.p. =  T°abs.) between two metals A  and B  
with heats of fusion Qx and Q2, the heat evolved in 
mixing the liquid metals is Q3, and Q,x is the heat of 
formation of the compound, then Qi — =  S-5T
— (mQ1 -f- nQ2), where m and n  are the at.-%  of the 
components. Vais, of Qit Qs, and T  are tabulated 
for 21 intermetallic compounds. A. R. P.

H eats of d isso lu tion  and  hea ts  of reaction  in  
liqu id  am m onia . V. A lkali and  a lk a lin e-earth  
m eta ls . F. C. S c h m id t , F. J . S t u d e r , and J . 
S o t t y s ia k  (J. Amer. Chem. Soc., 1938, 60, 2780— 
2782; cf. A., 1937, I, 138).—Procedure for the prep, 
of pure Rb and Cs from their halides is described. 
The at. heats of dissolution of K, Rb, and Cs over a 
fairly wide concn. range are zero; those of Li, Ca, Ba, 
and Sr have been determined a t different concns. 
and these metals are shown to have a negative heat 
of dilution. E. S . H.

H eats of d isso lu tion  of gaseous di- and  tr i -  
m ethy lam ines. A. P a t t e r s o n , jun. [with W. A. 
F e l s i n g ] (J. Amer. Chem. Soc., 1938, 6 0 ,  2693— 
2695).—The relation between the heat of dissolution 
in g.-cal. per mol. (—AH) and dilution in mol. H^O 
per mol. amine (Ar) is given by — AH1(NHMe2) =  
12,470 +  0-35149JV and -A//,(NM c„) =  12.344 4- 
0-31645xV. E .S .H .

Effects of dipole in te rac tio n  on h ea ts  of ad 
so rp tio n . J. K. R o b e r t s  (Trans. Faraday Soc., 
1938, 34, 1342—1346).—Theoretical. The variation 
of heat of adsorption with fraction of surface covered 
is considered for the adsorption of vapours with a 
permanent dipole moment on conductors. The 
variation is small for typical mols., since the effects 
of dipole interaction and of the van der Waals 
attraction between the adsorbed mols. are of the 
same order and of opposite sign. E. S. H.

Induced dipoles an d  th e  h ea t of ad so rp tio n  of 
a rgon  on ionic c ry sta ls . J .  K .  R o b e r t s  and

W. J . C. O r r  (Trans. Faraday Soc., 1938, 34, 1346—  
1349).—The electrostatic field a t points equidistant 
from four ions near the surface of a 1 0 0  plane in a 
body-centred alkali halide crystal has been calc. 
The effect of the dipole induced by this field in A 
adsorbed by Csl makes the variation in heat of adsorp
tion with fraction of surface covered considerably
<  it would bo if only van der Waals forces were 
acting. E. S. H.

Conductance of d ilu te  so lu tions of a lk a li 
iodides in  d im ethy lam ine . E. S w i f t , jun. (J. 
Amer. Chem. Soc., 1938, 6 0 , 2611—2614).—Data 
recorded for N al, K I, and L il agree qualitatively 
with the Kraus and Euoss theory (A., 1934, 967). 
Li' is probably solvated by NHMe2. E. S. H.

Conductivities of concentrated  m ix tu res  of 
the  n itra te s  of un i-, b i-, and  te r-v a len t cations in  
aqueous solu tion . P. V a n  R y s s e l b e r g h e  and
G. L e e  (J. Amer. Chem. Soc., 1938, 6 0 ,  2776—2779). 
—Conductivities of 2 0  binary mixtures have been 
measured a t total equiv. concns. of 1— 5 n . The 
vals. are <  those calc, from the simple mixture 
rule, except for Cr(N03 ) 3 +  Cd(N03)2 andCr(N03 )3  +  
A1(N03)3. The deviation is the greater the greater is 
the difference of the conductivities of the single salts.

E. S. H.
D ispersion  of conductiv ity  of m u ltiv a len t 

electro ly tes in  aqueous so lution. J. P. v a n  d e r
H a m m e n  (Physica, 1938, 5 ,  833— 844; cf. A., 1938, 
I, 519).—The increase in conductivity of aq. solutions 
of multivalent electrolytes a t high frequency (X 8  m.) 
is only qualitatively in accord with the Debye- 
Falkenhagen theory. For aq. [Co en3][Fe(CN)6] the 
effect is >  th a t calc, on the assumption th a t free 
ions only contribute to the increase. I t  is considered 
probable tha t ion pairs may also add to the effect 
through dipolar adsorption. J . W. S.

C onductivity of hydrogen  halides in  anhydrous 
acetic and  propionic acids. M . H e a s k o  and E. 
M ic h a l s k i  (Rocz. Chem., 1938, 1 8 ,  220—227).— 
The conductivity (k) of HC1 in anhyd. AcOH is
<  of H B r; tha t of H I cannot be determined, owing 
to decomp. The k of HC1 in anhyd. E tC 02H  is 
zero, and of HBr <  HI. In  AcOH max. k is obtained 
with m-HCI or l-4ai-HBr, and min. k  with 0-3m-HC1 or 
0 025M-HBr; this is in disagreement with the Walden 
formula, according to which the concn. a t which min. 
k  is obtained depends only on the e of the solvent.

R. T.
Effect of a non-conducting  ad m ix tu re  of S b 2S 3 

on the  conductivity  of solid Ag^S. P. Z. F i s h e r  
(Bull. Sci. Univ. Kiev, 1937, 3, No. 3, 139—149).— 
The conductivity of Ag2S is lowered by admixture of 
Sb2S3, to an extent oc concn. of the latter. I t  rises 
with increasing temp., gradually below 1 2 0 °, rapidly 
above it, owing to formation of a conducting double 
compound. R. T.

T ra n sp o rt n u m b ers  of paraffin  cha in  sa lts  in  
aqueous so lu tion . II . Reply to  objections.
G. S. H a r t l e y . II I . M easu rem en ts on sa lts  : 
influence of valence and  n a tu re  of the gegenion.
C. S. S a m is  and G. S. H a r t l e y  (Trans. Faraday
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Soc;, 1938, 34, 1283—1288, 1288—1305).—=-11. A 
reply to criticism (cf. A., 1936, 799).

i i l . '  Conductivities and transport nos. have been 
determined for cetylpyridinium chloride, acetate, 
iodide, oxalate, and sulphate, trimethylcetylam- 
monium sulphate, trimethyldodecylammonium 
bromide, and Ag, Zn, and Cu dodecyl sulphates in 
H 20  a t 35—50°. Changes in conductivity observed 
when the gegenion associated with a given paraffin 
chain ion is changed are due to changes in the 
fraction of gegenions attached to the micelle and in 
the size of the micelle. In  this respect, sp. properties 
of the gegenions are a t least as important as their 
valency; as regards mobility of the micelle, the 
valency of the gegenion appears to be predominant, 
and there is little sp. influence. Sp. variations of 
size are levelled out by admixture with simple salts.

E. S. H.
In te rp re ta tio n  of an  ex p erim en t of Chanoz 

and  P o n th u s on the  electro lysis of d ich rom ated  
gelatin . J. S w y n g e d a u w  (Compt. rend. Soc. Biol., 
1938, 128, 1144—1146).—The coloured zones de
scribed by Chanoz and Ponthus (ibid., 1934, 115, 
522) are due to formation of a colourless isoelectric 
zone, development of a red zone of chromic acid 
being caused by migration of Cr20 7” across the 
isoelectric portion. H. G. R.

T herm odynam ics of a  tw o-electrode system  
w ith  tw o u n re ta rd ed  ionic tran s itio n s  in  the 
absence of a  cu rren t. E. L a n g e  and K. N a g e l  
(Z. Elektrochem., 1938, 44, 792—813; cf. A., 1935, 
1204; 1936, 430).—Theoretical. J. W. S.

T heoretica l stud ies on electrode po ten tia l.
III . A bsolute value of single electrode po ten tial.
IV. Solvent ac tion  of liqu id  am m o n ia  on 
ionic c ry sta ls . V. S tan d a rd  electrode po ten
tia ls  in  liqu id  am m onia . S. M a k is h im a  (J. Chem. 
Soc. Japan, 1935, 56, 1192—1198; 1936, 57, 285— 
296, 297—307).—The standard electrode potential of 
halogens and metals in liquid NH 3  has been calc.

Ch . Ab s . (e)
Studies w ith  the  g lass  electrode in  alkaline 

solutions. D. O. Jo rd a n  (Trans. Faraday Soc., 
1938, 34, 1305—1310).—The deviation A of glass 
electrode potentials from H electrode potentials for 
alkaline solutions of Na', L i\ K ‘, Ca", Sr” , and Ba" 
a t different pn and ionic concns. m is given by log 
A =  Apn' +  B  log m — C, where p B' is the apparent 
pa obtained if the glass electrode potentials are 
treated as H electrode potentials, and A , B, and C 
are consts. E. S. H.

M eta l-m e ta l oxide electrodes. I . T ungsten  
and  m olybdenum  electrodes. C. T. A b ic h a x d a n i  
and S. K. K. J a t k a r  ( J .  Indian Inst. Sci., 1938, 
21, A, 345—361).—The dependence of the potential 
on pn for a no. of metallic electrodcs has been studied. 
W, Mo, and Sb give a linear relationship over the 
range pa 3 to  8 . In an atm. of H2, but not in air 
or 0 2, a bright W  electrode gives the theoretical 
relationship from pa 2-8 to  9-4, the e.in.f. against the 
saturated calomel electrode being given by E  =  
— 0 - 2 1 2  +  0-059lpn, a t 25°, and the temp, coeff. being
0-00116 v. per degree. From these data the heat 
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of formation of the surface oxide is 194 kg.-cal., in 
agreement with, thermochemical vals. for W 03. A 
polished Mo electrode in II 2  gives the theoretical
relationship from j;n 5 to 7. F. J . G.

E lectro ly tic reduction  po ten tia ls of o rganic 
com pounds. XXVI. S tan d a rd  electrolytic r e 
duction  p o ten tia l-p n curve. I. T a c h i  (J. Agric.
Chem. Soc. Japan, 1938, 14, 1286—1296; cf. A.,
1937, I, 567).—The relation of the standard elec
trolytic reduction potential US to the p n of the elec
trolytic solution is discussed with regard to the 
dissociation consts. of a reducible compound as 
well as of its reduced form. The inflexions of the 
rio'-pH curve for neutral-red (redox system) are in 
fair agreement with theory. K b for neutral-red, 
and K b and Ka for the leuco-base, calc, from the 
inflexion points, are3-2 x 10 7 , 1-3 x 1 0 9, and 3-2 x 10 9, 
respectively, a t 25°. In  the case of benzoylacetone 
(irreversible reduction system) the inflexions of the 
curve do not agree so well with theory, but its shape 
approximates to the theoretical form. At 25° the 
calc. K a is 3-2 x 10~7, and the first and second K a for 
reduced benzoylacetone are 4-0 X 10"* and 1-0 X 10~u , 
respectively. J . N. A.

S tream in g  of electro ly tes in  reduction  a t  the 
d ropp ing  m ercu ry  electrode. _ H. J. A n t w e il e r  
(Z. Elektrochem., 1938, 44, 831—840).—Anomalous 
max. in the c.d.-p.d. curves for the electrolysis of 
solutions with a dropping Hg cathode are traced to 
disturbances in the diffusion layer a t the Hg surface, 
due to streaming in the electrolyte solution. The 
streaming can be rendered visible; it is influenced 
by the positions of the electrodes, but not by a 
strong magnetic field or by superimposing an a.c. 
Streaming can be caused by momentarily breaking the 
circuit. E. S. H.

Cathodic p o la risa tio n  of iro n  in  n itr ic  acid. 
M. K a r s c h u l in  (Arh. Hemiju, 1938 , 12, 125— 
1 31).—Fluctuations of the potential developed a t an 
Armco-Fe cathode (Pt anode) in 9-2 , 14-5, and 11-6n - 
HNOj a t different c.d. are recorded. The results 
obtained are analogous to those reported by Elling- 
ham (A., 1932 , 705) for a P t cathode in H N 03, and 
are explained on the basis of Ellingham’s results, 
taking into consideration Karschulin’s previous 
findings (A., 19 3 5 , 7 0 6 , 1 3 2 5 ). R. T.

P assiv ity  of iro n  and  stee l in  n itr ic  acid  so lu 
tion . X X III. Y. Y a m a m o t o  (Bull. Inst. Phys. 
Chem. Res. Japan, 1938, 17, 751—794).—The 
electrode potential of Fe in H N 0 3 is raised by 
addition of Fe(NQ3)3, Hg(N03 ) 2 or, AgN03, and the 
metal becomes more readily passive in these solutions. 
The addition to H N 0 3 of nitrates of Na, Mg, Al, 
Mn, Zn, Cr, Co, Ni, and Cu has no effect on the 
passivity. A. J . M.

O xidation -reduction  phenom ena in  e lec tro 
lysis by sp ark in g . P. J o l ib o is  (Bull. Soc. chim.,
1938, [v], 5, 1429—1441).—A lecture.

C lassical s ta tis tic a l m echan ical fo rm ula tion  of 
the  absolute ra te  of reaction  in  a  g en e ra l chem i
cal system . K. H ir o t a  and J .  H o r i u t i  (Sci. 
Papers Inst. Phys. Chem. Res. Tokyo, 1938, 34,1174— 
1180).—The statistical mechanical method of calculat-

\ y
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ing the abs. rate of reaction (A., 1938,1, 255) has been 
extended to cover thermal reactions. A. J . M.

H ydrodynam ic theo ry  of detonation . H. L a n g - 
w e i l e r  (Z. tech. Physik, 1938, 19, 271—283).— 
Theoretical. A. J . M.

T heory  of explosion phenom ena. W. J o s t  and 
L. y o n  M u f f l in g  (Z. physikal. Chem., 1938, 183, 
43—54).—The mathematical theory of chain reactions 
during explosions is discussed. C. R. H.

E xplosion wave in  g as  m ix tu re s . P. L a f f it t e  
(Recz. Chem., 1938, 18, 195—209).—A lecture.

R. T.
A uto-in flam m ation  of gaseous m ix tu re s  at 

sh o rt [tim e] lag s . I. A u to -in flam m atio n  of 
m ix tu re s  of hydrogen  w ith  a ir . V . S t e r n , B. 
K r a v e t z , and A. S o k o l ik  (Acta Physicochim. 
U.R.S.S., 1938, 8 , 461—480).—The auto-inflammation 
of II2 +  air mixtures has been investigated over a wide 
range of composition, pressure, and temp. Semenov’s 
formula is applicable to the upper limit of inflamma
tion. Inflammation lags are independent of temp. 
-p is  =  const, expresses the relationship between 
pressure and lag. The lag has a min. val. for a mixture 
containing 34% of H2. The auto-inflammation of 
H 2-a ir mixtures in an explosion engine is discussed.

L. S. T.
E n erg e tic  s tu d y  of com bustion  a t  constan t 

volum e. F ic titio u s  and  ac tua l com bustion . L.
R e in g o l d  (Compt. rend., 1938, 207, 717—719; cf.
B., 1938, 1120).—A general expression is derived by 
which the temp, of combustion of gaseous mixtures 
containing hydrocarbons and H 2 may be calc, from a 
“ fictitious ” combustion temp., obtained by assuming 
no dissociation of the products. A. J . E. W.

E xistence of tw o slow  hom ogeneous m echan
ism s in  th e  oxidation  of m ix tu re s  of hydrogen  
an d  ca rbon  m onoxide. M. P r e t t r e  (Compt. rend., 
1938, 207, 674—676; cf. A., 1937,1, 523).—Introduc
tion of H 2 into C 0 -0 2 mixtures at 540° results in 
complete oxidation of the H 2 and of part of the CO. 
The initial rate of oxidation at first increases rapidly 
with the [H2], and then remains const, or decreases 
slowly over a large [H2] range; a less pronounced 
increaso occurs a t high H 2 pressures. These results 
indicate the existence of two mechanisms, in close 
analogy with the oxidation of H 2. Inflammation at 
low pressures is prevented by partial inhibition of 
chain branching by the CO. A. J . E. W.

A pplication  of the  tu b e  m ethod  fo r the  m eas
u re m e n t of th e  n o rm a l speed  of flam e p ro p ag 
ation  in  gases. L. C h i t r i n  (Tech. Phys. U.S.S.R., 
1937, 4, 110—120).—Investigations with mixtures of 
CeH 6 or CO with air show that the speed of uniform 
flame movement is not characteristic of the normal 
speed of propagation but oc the quantity of mixture 
ignited in unit time, and depends on the dimensions of 
the flame surface and conditions of propagation. The 
val. of the normal speed of inflammation must be 
determined as the ratio of the vol. of fuel mixture 
consumed in unit time to the area of surface of in
flammation. The tube method allows accurate 
determination of the normal speed if the shape and

dimensions of the flame surface corresponding with 
the stage of uniform movement are recorded.

N. M. B.
S ystem s of “ K nallgas ” w ith  hydrogen  ch lo r

ide , carbonyl ch lo ride , and  d ifluorodichloro- 
m ethane  (“ f r e o n ” ) as ex tin g u ish e rs . J .  J.
V a l k e n b u r g  (Rec. trav. chim., 1938,57,1283—1293). 
—When plotted on triangular diagrams the explosion 
regions of H 2- 0 2-HCl and of H 2- 0 2-C0Cl2 are 
bounded by parabolic curves, but an irregular curve is 
obtained with H 2- 0 2-CCl2F 2. The irregularities are 
attributed to side reactions. The data are discussed.

C. R. H.
E xplosion  lim it  curves. I I I .  S y stem s H 2-

0 2-N 2, H 2- 0 a- C 0 2, an d  H 2- 0 2-A . A. J. V a l k e n 
b u r g  (Rec. trav. chim., 1938, 57, 1276—1282).—The 
transition from non-explosive to explosive state a t the 
lower explosion limit previously observed (cf. A.,
1938,1, 626) is discusscd theoretically. C. R. H.

O xidation  of m onogerm ane and  d ig erm an e .
H. J . E m e l e u s  and E . R. G a r d n e r  (J.C.S., 1938, 
1900—1909).—Slow oxidation of GeH4 a t 160—183° 
occurs in accordance with GeH4 +  20 2 =  Ge02 +  
2II2 0. The reaction is catalysed by Ge02 which is 
deposited on the walls of the reaction vessel and per
mits oxidation to occur about 1 0 0 ° lower than on a 
clean glass surface. At 160—183° the catalysed 
reaction is approx. of zero order with respect to 0 2 

and second order with respect to GeH4. Ignition of 
GeH4- 0 2 mixtures in glass vessels is preceded by an 
induction period. The ignition temp, is lowered by 
increasing the proportion of GeH4 and by the presence 
of Ge02, which also eliminates the induction period. 
Photochemical oxidation of GeH4 takes place in 
accordance with 2GeH4 +  302 =  H 2 +  2H20  +  
Ge20 4H2. The ignition temp, of Ge2H 8- 0 2 mixtures 
is about 150° <  that of G cH ,-0 2 mixtures; the 
reaction is represented by 2Ge„H6 +  702 =  4Ge02 +  
6H2 0 . “ - E .  S. H.

E xplosive lim its  of gaseous m ix tu re s . IV. 
A cetylenic m ix tu re s . R . B r e s q u e r , M. R ivin, and
A. S o k o l ik  (Acta Physicochim. U.R.S.S., 1937, 7, 
749—754; cf. A., 1936, I, 1468),—The possibility of a 
spontaneous growth of the explosion wave has been 
demonstrated in the case of C,H2-a ir mixtures. The 
zone defined by the explosive limits has two min., as 
previously found for H2-a ir mixtures. This is probably 
due to a fall of the temp, of ignition in the short lag 
depending on the dilution of both types of mixtures.

W. R. A.
(A) M echanism  of cha in  b reak in g  in  th e  th e r 

m a l decom position of ethane. (B) R eaction  
chains in  th e  th e rm a l decom position  of h y d ro 
carbons. C om parison  of m eth an e , e thane, p ro 
pane , and  hexane. J . E .  H o b b s  and C. N. H i n -  
s h e l 'w o o d .  (C ) C hain reac tio n  in  the  th e rm a l 
decom position  of d ie thy l e th e r . J . E .  H o b b s  
(Proc. Roy. Soc., 1938, A, 167, 438—446, 447—455, 
456— 463).— (a )  The inhibition of the reaction by the 
presence of NO has been investigated at four different 
C 2H 6 pressures, between 50 and 450 mm. The 
predominant mechanism for chain ending in the 
absence of NO is a ternary collision between two radi
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cals and a C2H 6 m ol.; binary collisions aro in some 
degree effective.

(b ) A comparison is made of the inhibition by NO 
of the thermal decomp. The mean chain length 
shows no marked change as the series is ascended. 
Curves showing the decrease in rate as a function of 
[NO] are explained in terms of a simple theory of 
chain breaking. Approx. evaluation of the energy 
of activation of chain propagation shows tha t it tends 
to decrease with the higher hydrocarbons.

(o) The reaction inhibited by NO has been studied 
a t 504° at four pressures between 50 and 400 mm. 
The course of the inhibition curve is independent of 
the pressure of E t20. A chain mechanism explaining 
the results is put forward. G. D. P.

L ow -tem peratu re  oxidation of acetaldehyde.
B. V. A iv a z o v  (Acta Physicochim. U.R.S.S., 1938, 8 , 
617—622).—The induction periods (tj and -r2) of cold 
and hot flames in mixtures of MeCHO and 0 2 have been 
investigated. decreases with increasing pressure 
and with increasing [MeCHO], tending to a limit. 
t 2, which is small ( < 0 - 1  see.), increases with temp., 
and decreases with increasing pressure as for C4H 10-O 2 

mixtures (cf. A., 1937,1, 34). W. R. A.
K inetics of the  decom position of chloropicrin  

a t low  p re ssu res . E. W. R. S t e a c ie  and W. McF. 
Sm it h  (Cañad. J . Res., 1938, 16, B, 222—226).—The 
fall in the rate of decomp, at low pressures can be 
explained on the basis of the Kassel theory for a model 
with 15 oscillators, a mol. diameter of 8  X 10-® cm., 
and a frequency of 779 cm . - 1  C. R. H.

D ecom position and  ign ition  of peroxides. I. 
D iethyl peroxide. E. J. H a rr is  and A. C. E g e r to n  
(Proc. Roy. Soc., 1938, A, 168, 1—18; cf. A., 1938,1, 
256).—The reaction is studied in the temp, range 
130-—190°; it  is unimol. and is not affected by surface 
condition of the reaction vessel or by the addition of 
diluents (He, H2, C02.) A short induction period, 
which is increased by the addition of NO, is observed. 
Above a crit. pressure the decomp, becomes explosivo. 
E t2 0 2 ignites in air a t temp. <  those corresponding 
with the crit. explosion pressure in a neutral atm. In 
a C3H 8- 0 2 mixture ignition occurs a t temp. <  those at 
which CjHg will ignite, without igniting the C3H 8. 
The induction period of the slow combustion of C3H g 
is greatly diminished by the presence of E t20 2.

P o lym erisa tion  of s ty rene in  a  50-cycle electric 
field, and  po lym erisa tion  of oil in  electrical 
condensers. A. L i e c h t i  (Hclv. Phys. Acta, 1938, 
11, 477—496).—Application of an a.c. field has no 
effect on the rate of polymerisation (k) of styrene (I) 
until the potential gradient (X) reaches a crit. val. 
[43-5 kv. per mm. for pure (I) a t 80°]; k  then increases 
suddenly, but is progressively reduced on further 
increasing X . A preliminary treatment in the a.c. 
field (A' >  the crit. val.) increases the rate of purely 
thermal polymerisation, re-application of the field 
during tlio process having a retarding effect. These 
phenomena explain certain polymerisation effects in 
condenser oil. A. J . E. W.

K inetics of the  n itrite -b ro m in e  reaction . L. S.
Cl a r k s o x , R. O. G r i f f i t h , and A. McKeowst (Trans. 
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Faraday Soc., 1938, 34, 1274—1282).—The reaction 
in H 20  a t 0—40° takes place by two simultaneous 
processes, both unimol. with respect to Br. The rates 
are proportional to [N02 '] /( /f3 -j- [Br']) and 
[N02 ']2/[Br'](A’ 3 +  [Br']), respectively. Temp, coeffs. 
and the influence of KBr, NaBr, NaNOs, and K N 0 3 

have been determined for both reactions. The 
mechanism of reaction is discussed. E. S. H.

F acto rs  d e te rm in in g  the  velocity of reactions 
in  so lu tion . F o rm atio n  of q u a te rn a ry  am m o n 
iu m  sa lts . IC. J . L a i d l e r  (J.C.S., 1938, 1786— 
1789).—In each of the series of reactions between 
substituted dimethylanilines or pyridines and Mel in 
PhN 0 2 the term PZ  of the Arrhenius equation is 
approx. const., changes in velocity being due to 
changes in E. The order of activation energies is in 
accordance with the electronic effects of the sub
stituent groups, assuming tha t a low energy is 
associated with a high density of electrons on N. 
a-Picoline is an exception, since E  is abnormally 
high owing to steric hindrance, which is not reflected 
in a low val. of PZ. The influence of substituents on 
the velocity of decomp, of the quaternary salts is 
opposite to th a t on the velocity of their formation.

E. S. H.
A ctivation  energy  of o rgan ic reactions. IV. 

T ran sm iss io n  of su b s titu e n t influences in  e s te r 
hydro lysis. E. T o m m il a  and C. N. H in s h e l w o o d  
(J.C.S., 1938, 1801—1810; cf. A., 1938, I, 405).— 
Transmission coeffs. have been determined for the 
influence of various electron-attracting and -repelling 
groups in the m- and p-position of the C6H 0 ring on 
the hydrolysis by acids and alkalis, respectively, 
in aq. COMe2, of esters of the types Ci-H.X-COoEt, 
C6H 4X-C02Me, CGH 4X-CH2-OAc, and CGH4X-OAc 
Consts. of the Arrhenius equation have been deter
mined ; for alkaline hydrolysis P Z  is nearly const., 
the changes due to substituents being measured by 
AE. The relative influence of different substituents 
in a given series is fairly const, from one series to 
another, and the relative transmissibility of the 
electronic effect is fairly const, for different sub
stituents, so tha t relative transmission coeffs. for 
different types of structure can be determined. In 
acid hydrolysis the influence of the substituents is 
smaller and less regular. E. S. H.

K inetics of n eu tra lisa tio n  of pseudo-acids in  
w a te r and  d eu te riu m  oxide. S. H. M arost and
V. K. L aM e r  (J. Amer. Chem. Soc., 1938, 60, 2588— 
2596).—The rates of neutralisation of nitro-methane, 
-ethane, (I) and -isopropane (II) by OH' in H20  and 
OD' in D20  at 0° and 5° have been measured by a 
conductance method. The rate coeffs. in H J) 
decrease in the above order; the rates for (I) and (II) 
in D20  are 40% >  in H20  a t the same temp. The 
rate coeffs. have been expressed as functions of temp., 
and energies and entropies of activation calc.

E. S. H.
Effect of the  trip le  link ing  on th e  ra te  of reaction  

of «-chlorides w ith  p o tass iu m  iodide in  absolute 
acetone. M . J. M u r r a y  (J. Amer. Chem. Soc., 
1938, 60, 2662—2664).—-The reaction velocities of 
Bu“Cl, CPhiCCl, CPh:C-CH2Cl, CPh;C-[CH,],Cl, 
CPh:C-[CH2]3Cl, CHPh:CH-CH2Cl, and CH2 :CH-CH2d
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at 60° have been determined. Alternation in activity 
is observed throughout the acetylenie series; the 
activity of the most active acetylenie chloride is <  
that of the corresponding ethylenic compound.

E. S. H.
M echanism, of th e  aqueous hydro lysis o£ 

p-butyrolactone. A. R. O l s o n  and R. J . M il l e r  
(J. Amer. Cliein. Soc., 1938, 60, 2687—2692).— 
P-Bromobutyric acid (I) has been resolved with 
morphine in M eOII; the mol. rotation [il/]“ m in acid 
solution is 116-5°; tha t of the Na salt is 106-6°. 
The rate of hydrolysis of optically active p-butyro- 
lactone prepared from optically active (I) has been 
measured at different [H']. The rates and the 
optical activity of the hydrolysis products show that 
the mechanisms of hydrolysis by H 20 , H ', and OH' 
are distinct. The addition of an ion such as C03'' 
has a great influence on the H20  and OH' rates. 
The heats of activation for the reactions involved 
in the production of lactone from CHBrMe-C02' (II) 
and the racemisation of (I) by Br' have been deter
mined. The rate of the bimol. reaction between (II) 
and OH' has been measured. The reaction between
(II) and S20 3"  involves the unimol. formation of 
lactone as a primary step. E. S. H.

K inetics an d  m ech an ism  of a-am inoisobutyro- 
n itr ile  fo rm ation . T. D. S t e w a r t  and C. In  (J. 
Amer. Chem. Soc., 1938, 60, 2782—2787).—Sp. 
reaction rates for CN-CMe2-OII +  NH Et2 -> 
CN-CMe,-NEt2 +  H ,0  a t 25° have been determined, 
using EtOH and COMe2 as solvents. The rate 
laws deduced for the reactions in EtOH and COMe2, 
respectively, are : d(P)/dt — &'[COMe2][amine] and 
d(P)/dt == £"[amine][cyanohydrin]. These are
shown to be related by a common reaction mechanism.

E. S. H.
K inetics of th e  perio d a te  ox idation  of a[3- 

glycols. C. C. P r i c e  and H. K r o l l  ( J .  Amer. Chem. 
Soc., 1938,60,2762—2729).—Oxidation of (CMe2-0H ) 2 

by N aI0 4  is a bimol. reaction, dependent on the 
concn. of (CMe2’0 H ) 2 and of I 0 4' and catalysed by 
acids or bases. (CMe2-0H ) 2 is oxidised faster than 
is (CH2*0H) 2 in alkaline, but more slowly in acid, solu
tion ; alternative explanations are offered. R. S. C.

K inetics of po lym eric  aldehydes. X. Course 
of reac tion  in  th e  sy stem  polyoxym ethylene- 
concen tra ted  form aldehyde so lution. J . L o b e - 
r in g  (Z. Elektrochem., 1938, 44, 781—790; cf. A., 
1937, II , 399).—Mainly theoretical. The kinetics 
and mechanism of the process are considered in the 
light of previous work, and illustrated by reference to 
measurements with polyoxymethvlene Me2 ethers.

~E. S. H.
R elative ra te  of rin g -c lo su re  reac tio n s . G. 

S a l o m o n  (Trans. Earaday Soc., 1938, 34, 1311— 
1320).—Published work is discussed (cf. A., 1936, 
940; 1937, II, 8 8 ), with additional observations. 
Tho formation of 5- and 6 -membered rings from 
halogenoalkylamines by the Menschutkin reaction 
can be observed in such different solvents as H20  
and C6H 6. The variation of reaction rate with the 
halogenoalkylamine and the solvent is discussed. 
Using H20  as solvent, ring-closure may occur simul
taneously with hydrolysis, depending partly on the

length of chain. The general relations between chain 
length and ease of ring formation are discussed.

E. S. H.
In v estig a tio n  of ra d iu m  and  b a r iu m  p rec ip it

a tions u sin g  th o riu m -X  as in d ica to r. E .  F o y n , 
E. G l e d i t s c h ,  and S. H a n n e b o r g  (Mikrochim. 
Acta, 1938, 3 ,  253—257).—A method for determining 
the rate of pptn. of Th-X in solutions containing S04", 
in which the [Th-X] is found by measuring the 
thpron evolved, is described. The pptn.-tim e 
curves show tha t pptn. of Th-X requires a certain 
time depending on the concn. of S04" and BaCl2 

added, and on the presence of foreign ions. The 
assumption th a t pptn. is immediate, and that in time 
the ppt. changes from a finely-cryst. condition with 
large emanating power to a coarsely-cryst. state 
with smaller emanating power, is disproved. An 
apparatus for measuring thoron content is described. 
I t  can be applied to the determination of Th in 
natural waters. L. S. T.

A m orphous and  cry s ta llised  oxide h y d ra te s  
an d  oxides. XLVII. R estric tio n  of th e  “ ca ta- 
lase  ” an d  “ perox idase  ” ac tion  of am orphous 
fe rric  hydroxide. A . K r a u s e  [with Z. A l a s z e w - 
s k a  and A. S o b o t a ] (Ber., 1938, 7 1 ,  [Ü ], 2392—2398). 
—Investigation of the influence of various restricting 
agents on the peroxidase action and catalase action 
of rontgenographically amorphous Fem  hydroxide 
(orthoferric hydroxide) in heterogeneous system 
shows that although the same OH group is present in 
both inorg. enzymes the “ peroxidase ” action is more 
readily poisoned than the “ catalase ” action. The 
latter is measured by the decomp. of H 20 2, the former 
by the oxidation of HC02H by H 20 2. The rate of 
oxidation is diminished as the concn. of HC02H 
increases. Dil. II3P 0 4, H 3P 0 3, and H 2S0 4 are 
markedly, H N 0 3 feebly, restrictive. The reaction, 
2Fe’"  +  H 20 2 —> 2Fe" +  2H ' +  0 2, is not observed. 
Strong mineral acids a t high concn. are destructivo 
since they dissolve the catalyst and nullify the active 
OH. As compounds, particularly As20 3, are strongly 
and irreversibly restrictive. HCN distinctly restricts 
the peroxidase action whereas CO does not. The 
difference between peroxidase and catalase action is 
here particularly marked since the latter is not 
sensitive to I or KCN. KCN actually activates the 
decomp. of H 20 2 since OH' ions are formed as a 
consequence of hydrolysis. On the other hand the 
salts of heavy metals appear somewhat restrictive.

H. W.
T h e rm a l d issociation  of ch ro m iu m  triox ide.

J . G. R iss and A. I. S e l j a n s k a j a  (Acta Physicochim. 
U.R.S.S., 1938, 8 , 623—640).—The thermal decomp. 
of cryst. Cr03 is a very slow process. At <180° 
decomp, of liquid Cr03 is undetected even on prolonged 
heating; a t 240°, however, the dissociation pressure is 
~ 1  atm. The first decomp. product, Cr60 13 

(Cr20 3 ,5-5Cr03), is produced in a unimol. reaction 
having activation energy of 33,970 g.-cal. and loge 
k =  — 7427-55¡T +  13-1248. Other intermediate 
oxides, Cr70 1 8  (Cr20 3 ,5Cr03), Crg0 2 1  (Cr20 3 ,6Cr03), 
and Cr5 0 12 (Cr2O3 ,3Cr03), are formed. Cr50 12 decom
poses autocataiyticallv to Cr20 3  a t 400°. Quartz and 
cast Fe have no significant catalytic activ ity ; H 2S0 4
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and NaHS04 increase the decomp. velocity very 
sharply owing to salt formation. W. R. A.

K inetics of reactions in  heterogeneous system s 
(dissolution etc.). A pplication to  th e  excretion 
of u rea  by the  kidney. J. Cl a r e n s  and H. Cl a r e n s  
{Bull Soc. ¿him., 1938, [v], 5, 1516—1521).—The 
amount of substance dissolved or filtered in a given 
time is related to concn. by a curve which is linear 
over a certain range. This relation is discussed in 
general terms and with special reference to the 
excretion of CO(NH2)2- E. S. H.

C om m ercial active charcoal. Influence of 
h u m id ity  on the  velocity of adso rp tion  of chloro- 
p ic rin . R .  L o is y  (Bull. Soc. chim., 1938, [v], 5, 
1509—1516).—Thé rates of adsorption of CC13*N02 

vapour (5 mg. per 1.) in an air stream a t 18° by three 
different steam-activated charcoals have been deter
mined. The rates and the equilibrium concns. 
decrease with increasing [H20] in the air stream.

E. S. H.
R ate  of d isso lu tion  of iro n , m anganese , and 

fe rrom anganese  in  m olten  copper.—See B., 1938, 
1432.

Influence of ino rgan ic  com pounds on com 
b u stio n  of coal.—See B., 1938, 1379.

C atalytic effect of buffers on reaction  C 0 2 +  
H 20  ^  H „C 03. F. J . W. R o u g h t o n  and V. H. 
B o o t h  (Biochem. J ., 1938, 32, 2049—2069).—The 
rates of C02 uptake of buffer solutions and of C02 

output by HC03' solution suddenly mixed with buffer 
have been measured by an improved manometrie 
technique. Buffers have a direct effect on C02 up
take other than removal of H ‘ in the ionisation 
H 2C03 -> H" +  HC03'. The effect cannot be due to 
impurities or to “ neutral salt ” action but oc concn. of 
the more negative constituent of the buffer. Since 
similar catalytic coeffs. were obtained for these ions in 
buffers working a t p n 6 —9, during C02 uptake and 
also C02 output, the effect must be catalytic. The 
buffers catalyse only C02 +  H20  H 2C03 and not
C02 +  OH' HC03' and a mechanism for the 
catalysis is suggested. Straight-chain N bases do not 
act catalytically but combine with C02 giving carb- 
amyl compounds. The effects of phosphate and 
cacodylate are additive but of carbonic anhydrase and 
phosphate are multiplicative. Biochemical implic
ations are indicated. F. fi.

C ataly tic action of te tra -am m o n iu m  sa lts . 
Y. A. H olzschm idt and I. V. Potapov (Acta Physico- 
chim. U.R.S.S., 1937, 7, 778—790).—The kinetics of 
the reactions NPhMe2 -f- C3H 5Br ->• 
NPhMe2(C3H 5)Br (I), and C5H 5N +  C3H 5Br -> 
C5H 5N(C3H 5)Br (II), have been measured a t 30°; 
measurements of (I) were made in solutions of MeOH 
and EtOH, and of (II) in MeOH. In  both cases the 
“ tetra-ammonium ” salts formed act as catalysts for 
the reaction. W. R. A.

C atalytic reaction  betw een sodium  n itr ite  and  
dichlorodiethylenediam inecobaltic ch lo ride . 
J . P. M cR e y n o l d s  and J . C. B a il a r , jun. (J. Amer. 
Chem. Soc., 1938, 60, 2817—2818).—The reaction 
[Coen2Cl2]+ +  2NaN02 -> [Co en2 (N02)2]+ +  2NaCl is 
catalysed by traces of Co” . Evidence of the inter-

mediate formation of Na2Co(N02 ) 4 is given and the 
mechanism discussed. E. S. H.

Acid ca ta lysis in  non-aqueous so lvents. VI. 
R acém isa tion  of phenylm ethylacetophenone and  
phenylfsobutylacetophenone in  various solvents. 
R. P. B e l l , O. M. L i d w e l l , and J . W r ig h t  (J.C.S., 
1938, 1861—1865; cf. A., 1938, I, 258).—Reaction 
velocities have been determined a t 1 0 0 ° for phenyl- 
methylacetophcnone in PhCl and phenylisobutyl- 
acetophenone in anisole, PhN 02, PhCl, and decahydro- 
naphthalene in presence of acids. The results are 
similar to those reported for the inversion of mentlione 
in PhCl (loc. cit.). A mechanism is suggested to 
explain the observed dependence of velocity on acid 
concn. The racémisation is catalysed by N E t3 in 
PhCl in absence of acid. E. S. H.

K jeldahl d e te rm in a tio n  of n itro g en .—Seo B., 
1938, 1465.

R eactions in  concen tra ted  su lp h u ric  acid. 
X II. D estruc tion  of acetylene in  the  cold. J.
M il b a u e r  (Chem. Obzor, 1938,1 3 , 89—9 1 , 118—120, 
147—149,163—165).—The reaction of C2H 2 with H 2S0 4 

is followed with a photo-ccll since the colour of the 
solution changes from yellow to black with passage of 
the gas. Catalysts in order of decreasing activity are 
IIgS04, Se02, CuSO.j, reduced V20 4, Ag2S04, reduced 
Mo03. A s20 3 and Si0 2 are inactive, whilst Sb20 3, 
PbS04, HC1, ZnS04, S02, K 2S04, and especially 
(NH4)2S0 4 are inhibitors, the last keeping colourless 
for 6  hr. acid which with HgS04 would bo instantly 
coloured, and neutralising the action of HgS0 4 present 
a t the same time. Minute quantities of S0 2 or H 20  do 
not alter the reaction velocity, although a t acid 
concn. <95%  it falls considerably. The effect of a 
catalyst cc its concn. up to the saturation point, and 
reduces the time before coloration commences (with 
HgS0 4 to 0), which without a catalyst may bo quite 
considerable. Se02 added to HgS04 does not give an 
enhanced catalytic effect as in kjehldahlisation.

F. R.
S orp tion  p ro p e rtie s  of m ixed  ca ta ly sts . II. 

D esorp tion  of am m o n ia  by th e  po isoning  of 
am m o n ia-ca ta ly sts  w ith  oxygen-containing 
gases. N. M . M o r o z o v  and M . J .  K a g a n  (Acta 
Physicochim. U.R.S.S., 1938, 8 , 549—564; cf. A., 
1937, I, 76).—The abundant liberation of NH 3 by 
poisoning of NH 3  catalysts with 0 2-containing gases in 
presence of H 2 is due to acceleration of the reduction 
of the N2 adsorbed on the surface of the catalyst. The 
rate of reduction for catalyst Fe +  A12 0 3  +  K „ 0  (I) 
is >  th a t for Fo +  A120 3 (II), but the total amount of 
N 2 reduced is greater for (II) than for (I). W . R. A.

C atalytic action of various k in d s of fe rric  
hydroxide in  presence of p ro m o te rs . O. B e l f i o r i  
(Gazzetta, 1938, 6 8 , 405—411).—The oxidation of 
HC02H with H 20 2 catalysed by Fe(OH ) 3 is strongly 
promoted by smalf amounts of Cu, but not of Mn, Ni, 
Co, or Zn. The promoter action of Cu has been 
studied using various preps, of Fe(0H)3. O. J . W .

P hosphoric  oxide as ca ta ly s t of th e  po ly m eris
ation  of olefm es.—See A., 1939, II, 3.

C ata lyst poisoning  fro m  th e  v iew poin t of the 
specificity  of active cen tres. VI. T em p era tu re -
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dependence of the  re la tive  d u ra tio n  of s tay  of 
w a te r and ethyl alcohol m olecules on copper. A. 
B o r k . VII. K inetics of th e  dehydration  of ethyl 
alcohol on a lu m in iu m  oxide. V III. O rien t
ation  of th e  m olecules of th e  aliphatic  alcohols 
C„H2„+20  in  the  dehydration  of th e  alcohols on 
a lu m in iu m  oxide. IX. Influence of m ethy l 
su b s titu en ts  on th e  ac tiva tion  energy  of the 
dehydration  of the  aliphatic  alcohols C„H„„+20  
on a lu m in iu m  oxide. A. B o r k  and A. A. T o l - 
s to p ja to v a  (Acta Physicochim. U.R.S.S., 1937, 7, 
745—748; 1938, 8 , 577—590, 591—602, 603—616; 
cf. A., 1937, 1, 573).—VI. The temp.-independence of 
the relative stay of the H20  mol., with the active Cu 
surface a t temp. 240—266-5°, has been experimentally 
demonstrated.

VII. The dehydration of EtOH by A120 3 obeys the 
equation previously obtained for the dehydro
genation of EtOH (A., 1936, I, 1472). The ratio 
«o/otj of the adsorption coeffs. of H 20  to th a t of EtOH 
a t 350° is 0-65.

V III. The dehydration of both P r“OH and Pr^OH 
also follows the same equation. x2lai for P rQOH and 
Pr^OH is identical with th a t for EtOH and thus, 
presumably, the orientation of the mols. of the 
different alcohols on the surface of the catalyst is 
similar.

IX . The influence of Me substituents on the activ
ation energy of the dehydration of 6  aliphatic alcohols 
has been experimentally investigated. W. R. A.

C atalytic p ro p e rtie s  of the  ph thalocyan ines.
I. C atalase p ro p e rtie s . II . O xidase p ro p e r
ties . IV. C hem ilum inescent reactions. A. H. 
Cook (J.C.S., 1938,1761—1768, 1768—1774, 1845— 
1847; cf. A., 1939, II , 25).—I. The catalytic effect 
of metal phthalocyanine pigments on the decomp, of 
H 20 2 has been investigated; tha t of Fe pigments is 
outstanding. The influence of p n, poisons, etc. has 
been examined, and the results are compared with 
those for Fe porphyrins.

II . Fe" and F e"’ phthalocyanines, Fe octatetraza- 
porphine, and to a limited extent a H 20-sol. mono- 
sulphonated Fe phthalocyanine are outstanding in 
their ability to catalyse oxidations by 0 2. Typical 
oxidations have been observed qualitatively, and the 
catalysed oxidation of PhCIlO has been studied 
quantitatively. The results are discussed with 
special reference to biochemical reactions.

IV. Fe pigments of the phthalocyanine type 
catalyse the chemiluminescent oxidation of luminol by 
H 20„ or 0 2. The oxidation of fluorescent phthalo
cyanines of metals of group I I  and also of chlorophyll 
by org. peroxides at elevated temp, is usually accom
panied by emission of red light. E. S. H.

C hrom ium  oxide deposit on m ag n esiu m . R. 
D elavaixet (Bull. Soc. chim., 193S, [v], 5, 1522— 
1523).—The formation of the protective oxide film, 
acquired by Mg when immersed in aq. K 2Cr20 7, is 
catalysed by S04" and S2Og". E. S. H.

P ro d u ctio n  of oxidic ca ta ly sts  by sep a ra tio n  of 
aerosols. I. C ataly tic ac tiv ity  of sep a ra ted  
aerosols of copper oxide. P. B e s s a l o v  and N. I. 
K o b o s e v  (Acta Physicochim. U.R.S.S., 1937 , 7 , 
6 49—6 6 6 ) .—The catalytic activities of CuO aerosol

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - V- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
(I) from 30° to 400°, and of CuO powder (II) from 
150° to 400°, have been investigated for the oxidation 
of CO to C02. The catalytic activity of both becomes 
apparent around 200°. Comparison of the observed 
velocity coeffs. with those calc, by the Arrhenius 
equation shows th a t this equation is valid for (I) but 
not for (II). The relative activity of (I) increases 
with temp., and a t 250° is 765 times th a t of (II). 
X-Ray photographs of the catalysts before and after 
the reaction show that, although their structure is 
unchanged, the crystal size of (I) has been diminished 
considerably, and this is confirmed by photomicro
graphic tests. (I) adsorbs twice as much air as (II) a t 
the temp, of liquid air. W. R. A.

A erogel ca ta ly sts .—SeeB., 1938, 1388.
P h o sp h a ta tic  actions of hydrogels. II . Be

hav iou r of m eta llic  hydrox ides to w ard s phos
pho ric  e s te rs . IV. C ataly tic fission of pyro- 
and  po ly -phosphates. E. B a m a n n  and M . M e i s e n - 
h e im e r  (Ber., 1938, 71, [j3], 1980—1983, 2233— 
2236; cf. A., 1938, I, 629).—II. Hydrolysis of 
phosphoric esters is accelerated by the hydroxides 
of Ce, Pr, Nd, Sm, Er, Y, Zr, Th, Pb (slightly), and 
M n , whereas those of Be, Mg, Ca, Zn, Cd, Al, Bi, Cu, 
and Sb are ineffective.

IV. In the conversion of H4P 20 7 into H 3P 0 4 the 
hydroxides of La, Ce, Zr, and Th are very active, 
those of Y, Pb, and Mn have medium activity, 
whereas little activity is shown by those of Mg, Zn, 
Al, and Fe. H 5P3O10 is rapidly converted into H 3P 0 4 

by the hydroxides of La and Y, readily by those of 
Mn and Fe, and less easily by those of Al and Zn. 
Under identical conditions La(OH ) 3 causes 14%, 
14%, 8 %, and 4% conversions of (NaP03)3,
N asP3 O10, Na4P 20 7, and Na glycero-P-phosphate in 
equal intervals . of time. Esters of H 4P 20 7 are 
converted into H 3P 0 4 by suitable gels. H. W.

D ehydration  of h y d ra ted  m ag n esiu m  chloride.
I. M u tu al re la tio n  betw een p o tass iu m  and 
sodium  chlorides as add ition  agen ts . S. I m a t o m i 
(Sci. Papers Inst. Phys. Chem. Res. Tokyo, 1938, 34, 
1364— 1376).—Experiments on the dehydration of 
MgCl2 ,6H20  with IvCl-NaCJ mixtures as addition 
agents are described. A relation y  =  ax between x, 
the decrease in the “ addition rate ” of KC1, and y, 
the “ addition rate ” of NaCl which is needed for the 
decrease x  to keep the amount of MgO formed const., 
is indicated, a is a numerical coeff. dependent on the 
temp, of the dehydration; for the production of Mg 
electrolyte it is 3. The significance of this equation 
is discussed from the industrial viewpoint.

W. R. A.
Role of ca ta ly sts  in  fo rm a tio n  of p h en o l- 

form aldehyde condensation p ro d u c ts .—See B.,
1938, 1450.

Role of ca ta ly sts  in  tex tile  ch em istry .—See B., 
1938, 1402.

Gas developm ent a t a  g rap h ite  electrode a fte r 
opening th e  c ircu it. V. S i h v o n e n  a n d  P. S a r - 
k a m ie s  (S u o m e n  Kem., 1938, 11, B, 19—21; cf. A., 
1937, I, 573).—F r o m  t h e  a m o u n t  o f  g a s  h e ld  in  a  
g r a p h i t e  e le c t ro d e  d u r in g  e le c tro ly s is  a t  v a r io u s
c .d . i t  is  d e d u c e d  t h a t  t h e  e v o lu t io n  o f  H , a n d  0 2



v in  (c-e) GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. 35

from graphite electrodes follows approx. a second- 
order equation, so long as the graphite surface is 
only slightly charged with gas and hence the discharge 
of ions is the velocity-determining reaction. By 
measuring the vol. of gas evolved a t various periods 
after interruption of the current it is found that tho 
evolution of H 2 follows a second-order equation in 
NaOH but a third-order equation in H 2S04, whilst 
the evolution of 0 2 follows a first-order equation in 
NaOH or in H 2S04  a t low c.d., but a second-order 
equation after a higher c.d. has been employed. 
These results are disoussed with reference to the 
various forms in which tho gases may be adsorbed.

J . W. S.
E lec tro lysis of m ag n esiu m  chloride hexa- 

h y d ra te  and  -alcoholate in  m eth y l and  ethyl 
alcohol. (M l l e .)  M . L. Q u i n e t  (Bull. Soc. chim., 
1938, [v], 5, 1568—1572).—Saturated solutions of 
MgCL, in MeOH or EtOH yield MgCl2 ,3Mg(OMe) 2 

or MgCl2,33Ig(OEt)2 a t the cathode. Solutions of 
MgCl2 ,6H20  in tho same solvents deposit [Mg(H20 )6]", 
which reacts with the alcohol forming a white ppt., 
Mg(0R)2 ,(H20 )B, which slowly decomposes: 
Mg(0R)¡,(H¡0) 6 -> Mg(OH) 2 +  2RÓH +  4H20.

E. S. H.
E lec tro ch em istry  of n iob ium . G . G r u b e  and

H. L. G r u b e  (Z. Elektrochem., 1938, 44, 771—780).— 
Aq. Nbv in HC1 is reduced at P t or Hg cathodes to a 
bluish solution, which on titration with KM n04 is 
shown to contain Nbm . The solutions evolve H 2 in 
contact with P t, but potential measurements have been 
made with Hg electrodes. The normal potential of 
the process, N b'" +  H20  NbO"' +  2H' +  2e, at- 
room temp, is — 0-344;t0-002 v. in HC1 and —0-342¿
0-001 v. in H 2S04. E. S. H.

D ete rm ination  of cathode cu rren t density  in  
connexion w ith  th e  s tru c tu re  of electro lytic 
m e ta l deposits. A. T. W a h r a m ia n  (Acta Physico- 
chim. U.R.S.S., 1937, 7, 683—690).—Theoretical 
considerations indicate tha t an accurate calculation 
of the cathode surface actually participating in 
electrolysis explains the effect of the change of current 
strength in cells on the structure of the cathode 
deposit. Calculation of the thickness of the newly- 
formed layers in conjunction with the theory of 
cathode passivity explains the shape of the crystals 
formed, and their deformation. W. R. A.

S tannous am m o n iu m  oxalate e lec trop lating  
b a th .—See B„ 1938, 1440.

E lectrodeposition  of t in .—See B., 1938, 1440.
E lectrodeposition  of lead  on base m e ta ls .—See

B., 1938, 1440.
E lectrodeposition  of m anganese .—See B., 1938, 

1440.
K olbe's syn thesis in  the  electro lysis of bu ty ric  

acid. E. D e n i n a  (Gazzetta, 1938, 6 8 , 443—458).— 
Tho conductivity of solutions of PrC 02H and of 
PrC02Na has been determined. In the electrolysis 
of PrC02Na solutions with smooth P t electrodes the 
Kolbe synthesis commences a t an anode potential 
of 2-18 v. Under the best conditions found the 
current efficiency for the formation of C6H 14 is 40%.

C3H 6 is formed simultaneously with a current efficiency 
of about 40%. 0 . J . W.

S u rro u n d in g  gaseous m ed iu m  and  th e  H er- 
schel effect. M. T h u r s t o n  and J . M. B l a ir  (J. Opt. 
Soc. Amer., 1938, 28, 348).—Measurements of the rate 
of the Herschel effect have been made with various 
photographic emulsions in atm. of H 2, 0 2, or air. 
Contrary to the results obtained by Vnukova (A., 
1937, I, 626) with Russian diapositive plates, the 
effect was independent of the gas. J . A. K.

A ction of lig h t on b ism u th  carbonate . N.
G l a s s  (Quart. J . Pharm., 1938, 11, 468—477).— 
The purer is the sample tho greater is the darkening 
on exposure to light in the presence of sugars. The 
cause of light-sensitivity has been investigated.

P. G. M.
P rim a ry  p rocess in  the  photodecom position  of 

aldehydes and  ketones. E. G o r i n  (Acta Physico- 
chim. U.R.S.S., 1938, 8 , 513—515).—To prove the 
presence or absence of tho Norrish type of reaction in 

,the photodecomp, of COMe2, MeCHO, CH20 , and 
COMeEt, and to determine the no. of free radicals 
produced per quantum of light absorbed, the free 
radicals formed were fixed by means of I  vapour. 
In  all cases the no. of free radicals formed is inde
pendent of temp., the pressure of I, and the aldehyde 
or ketone. With COMe2 the no. of Me radicals 
formed per quantum absorbed is 1. The Ac radicals 
react incompletely with I, the remainder recombining 
to give Ac2. Above 100°, CO is formed according to 
COMe -> Me +  CO (min. activation energy 20 kg.- 
cal.). The primary process over the photochemically 
active spectrum is COMe2 +  h j -> Me +  COMe. 
W ith MeCHO two primary reactions hv -f- MeCHO -> 
CH4 +  CO or Me +  CHO occur; < 90% of the CHO 
react: CHO -j- CHO =  CH20  +  CO. In  absence of 
I, <85%  of the Me and CHO radicals recombine to 
form MeCHO. With CH20  tho primary process at 
3130 and 2536 A. is CH20  +  7»v -> H +  CHO, and 
a t 3650 A., CH20  +  /tv - >  H +  CHO and H 2 +  CO. 
With COMeEt the primary process a t 3130 a . is 
almost completely COMeEt -> E t (or Me) +  
COMe (or COEt). In  unfiltered light several % of the 
reaction COMeEt -> C3H- +  CO occurs. L. S. T.

Effect of atom ic hy d ro g en  on sy n th esis  of 
am m o n ia  u n d er positive-ion  im p ac t. A. G e l b a r t  
and I. M o c h a n  (Acta Physicochim. U.R.S.S., 1937, 
7, 767—777).—Using artificial spodumene samples as 
source of positive ions, the synthesis of NH 3 under 
positive-ion impact has been investigated. The 
absence of proportionality between the ionic current 
and the yield of NH 3  has been substantiated. W ith 
additional generation of at. H on a glowing W filament 
the reaction rate increases with the ionic current. 
The yield per ion in the latter case is independent of 
the ionic current, and lies between 0-1 and 0-3. This 
indicates that the synthesis of NH 3  depends on the 
presence of activated N and H atoms. Various 
possible mechanisms are considered; the reaction is 
believed to proceed on a cooled wall where an .adsorbed 
layer of at. H is available. W. R. A.

In terac tio n  betw een m ethylene rad ica ls  and  
hydrogen .—See A., 1939, II, 6 .
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G eneral and  ino rgan ic  ch em istry  of deu teriu m .
I—IV. E .  E i n e c k e  (Osterr. Chem.-Ztg., 1938, 41, 
331—340, 355—359, 371—376, 395—400).—I. The 
discovery, isolation, and physical properties of D 2 

are summarised. The reactions of D atoms and of 
D2 mols. are discussed and compared with the 
corresponding reactions of H  and H2.

II . The methods of prep, of compounds of D with 
H, C, N, P, As, 0 , S, Se, and halogens, and of ND4 

halides are described. The physical properties of 
these compounds, so far as known, are tabulated and 
compared with those of the corresponding H com
pounds.

III. The concn. of D20  by electrolysis of aq. 
NaOH using various forms of electrode, and the re
lative concns. of D20  in various natural sources of 
H 20 , are discussed. The physical properties of D20  
and II20  are compared. The methods of determining 
D2 in H 2 are described.

IV. The differences in reaction velocity in D20  and 
H 20 , due to the physical properties of the solvent, 
to interaction of the solvent with the reactants, and 
through differences in ionisation, are discussed. The 
dissociation consts. of various electrolytes in D20  are 
compared with those in l i 20 . The ease of replace
ment of H  by D, and vice versa, in various inorg. and 
org. mols. are discussed in relation to the various 
types of linkage involved. J . W. S.

B i- and  te r-v a len t s ilv er com pounds. W.
L im a n o w s k i  (Rocz. Chem., 1938, 18, 228—233).— 
The black ppt. obtained by the action of S20 8"  on 
Ag‘ contains Agm  and Ag11 in equal amounts. After 
7 days a t room temp., under H 20 , the ppt. contains 
only Aglr, which does not change further during 12 
months. R. T.

R eactions in  th e  so lid  s ta te  a t  h ig h  te m p e r
a tu re s . XXI. F o rm atio n  of m ag n esiu m  tita n - 
a tes fro m  the  oxides in  th e  solid  s ta te . W. Jan - 
d e r  andK . B u n d e  (Z. anorg. Chem., 1938, 239, 418— 
426).—When MgO and T i0 2 are heated together a t 
850—1090° in any proportions the first product is 
MgTiOs. When T i0 2 is in excess the subsequent 
formation of MgTi20 5 is fairly rapid, whereas with 
excess of MgO the formation of Mg2T i0 4 is much 
slower. F. J .  G.

D eleterious effects of corrosive w a te rs  on zinc.
—See B., 1938, 1512.

L ow er h y d ra te s  of la n th an u m  an d  p ra seo 
d y m iu m  n itra te s . J . N. F r i e n d  and D. A. H a l l  
(J.C.S., 1938, 1920—1921).—The residue obtained 
when La(N03)3 ,6H20  is exposed over conc. H 2S04 

for some years is La(N03 )3 ,H20 . In  similar circum
stances Pr(N 0 3)3 ,6H20  yields Pr(N 0:t)3,2IL,0.

E. S. H.
O xidation  of carbon  a t  a tm ospheric  p re ssu re .

V. S ih v o n e n  and J . J a r v in e n  (Suomen Kem., 1938. 
11, B, 27—28).—When heated in a stream of 0 2 a t 
900—1200° diamonds yield exclusively C02, but graph
ite gives some CO as well. Attack on the diamond 
leads to etching along the cleavage planes. Diamonds 
burn readily a t a white heat. Diamonds are much 
more resistant than graphite to attack by H 20  
vapour or CO a t 900—1200°, but oxidation leads to

non-oriented pitting of the crystal. In  H 20  both CO 
and C02  are formed, the latter being attributed to 
secondary reaction of the primarily formed CO with 
H 20 . When graphite is heated in H20  vapour both 
CO and C02 seem to be formed as primary products. 
The results are discussed with reference to the differ
ence in degree of unsaturation of the surface atoms in 
diamond and graphite and Sihvonen’s views of the 
mechanism of oxidation of C. J . W. S.

A ttem p ted  exchange of pho sp h o ru s betw een 
phosphorous and  phosphoric  acids. J . N. W il
s o n  (J. Amer. Chem. Soc., 1938, 60, 2697—2699).— 
No exchange in acid or alkaline solution could be 
detected by the radioactivity method. I f  the P  
atoms in H 4P 20 6 are equiv., the equilibrium const. 
K  =  [H4P 20 6]/[H 3P 0 4 1[H3P 0 3] =  < 8  x 10- mol.-*
1. a t 25° in 5-6 formal HC1. E. S. H.

T an ta lu m  iodides. F. Ivorosy  (Tech. Kurir, 
1938, 9, 81—83).—T aIB, formed when Ta is brought 
into contact with an excess of I  vapour, is a brownish- 
black microcryst. powder, m.p. 365°, d150 4-68; 
electrical conductivity < 1 0 8 Cl in the cold, 7 x 10® 
Ci a t 100°. T a l5 hydrolyses rapidly : 2TaI5 -)- 5H20  
=  2Ta(OH)g -f- 10HI. In  the atm. traces of I  are 
formed. W ith 0 2 it reacts quantitatively a t 1 0 0 °; 
a t higher temp, the reaction is very vigorous : 4TaI5 +  
502 =  2Ta2Os +  201. W ith H 2 a t 450° for several 
hr. T a l5 does not react. On dissolution in H 2S04,1 is 
formed, and on dilution tantalic acid is pptd. CC14, 
CHC13, CS2, C6H f, PhMe, and C5H 12 do not dissolve 
T a l5. With EtOH, PrOH, glycerol, C,H 5N, and 
NH2Ph T a l5 forms a white ppt., whilst the solution 
becomes yellow owing to traces of I. T a l5 decomposes, 
but yields a clear solution, in Ac20  and BuOAc. I t  
reacts a t high temp, with Ta, yielding a mixture of 
Ta, T aIB, and possibly T al3. E. P.

S tab le  su lp h u r d ith iocyanate. P. A. B o n d  and
G. A. W e a v e r , jun. (J. Amer. Chem. Soc., 1938, 60, 
2614—2615).—S(SCN)2, prepared by the action of 
S~C1, on metallic thiocyanates, is stable below 500— 
600°. ~ E. S. H.

P re p a ra tio n  of m o lybdate-o range .—See B., 
1938, 1451.

R eduction of tu n g stic  oxide w ith  solid  ca rbon  
and  hydrogen . W. B a u k l o h  and F. J a e g e r  (Z. 
anorg. Chem., 1938, 239, 365—368).—Reduction of 
W4 0 u  by solid C begins a t 800° and is complete in 
8  hr. a t 950°. In  presence of Fe the reduction begins 
a t 700° and is complete in 8  hr. a t 850°. With H 2  

reduction begins a t 450° and is complete in 1 hr. a t 
700°, these temp, being <  those given by earlier 
workers as a result of the use of a rapid stream of very 
dry H2; in presence of Fe the reaction begins a t 400° 
and is complete in 2 hr. a t 600°. The product of 
reduction below 600° is pyrophoric. F. J .  G.

R esid u al affinity and  co-ord ination . XL. 
C om plex com pounds of rh en iu m . (S i r ) G. T. 
M o r g a n  and G. Ii. D a v is  (J.C.S., 1938,1858—1861).— 
K 2Na[Re02(CN)i ],6H20  has been prepared from 
K 2R e04, KCN, and N2H 4 ,H20 ;  by similar methods 
Na.i [Rc02(CN)i ],2H20  and K 3[Re02 (CN)4] (I) have 
been obtained. From 9 -u -phenanthridylmethy 1 -V - 
pyridinium chloride and (I) in H20  the product is
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0;  similarly, in 0-5n- 
1,1 , 2  H20  (II) and 

10a  2^  are obtained from
phenanthridine and 2 : 2 '-dipyridyl, respectively.
(II) yields (C13H 9NH)2H[Re02(CN)4] when dissolved in 
hot 4n-HC1 and crystallised out. K 2ReCl6 reacts 
with 2 : 2'-dipyridyl in very dil. HC1 yielding 
(CwH sN2H)0ReCl6; in 4n-HC1 the product is 
(C1 0ff 8tf 2 tf2)iieCV with 2  : 2 ' :  2 "-tripyridyl the 
product is (C1sH11N 3H2)ReClK,H20  independently of 
[HC1]. H 2R e0 4 reacts with 2 : 2'-dipjTidyl and 
2 : 2 ' :  2"-tripyridyl in dil. AcOH yielding 
(G\0H BNoH)lteOi and (C\ 5H 11N.iH)lle04, respectively. 
Properties of the above compounds aro described. 
The Re content of Australian molybdenite is about 
1 p.p.m. E. S. H.

P roduction  of d ifferen t m agnetic  substances 
from  FeO O H . R. F o r r e r  (Compt. rend., 1938, 
2 0 7 ,  670—671).:—Four products are described. [A), 
obtained by rapid heating, is non-ferromagnetic.
(B ), obtained by slow heating, exhibits ferromagnetism 
a t 250—275° (0 350°); a t >275° this gives a second 
ferromagnetic form, (C) (0 520°). Prolonged heating 
a t ~600° gives non-ferromagnetic (D). (^4), (G) and
(D) have an a-Fe20 3 lattice, and (A) and (D) are 
probably identical. (B ) contains a y-Fe20 3 lattice.

A. J . E. W.
A m orphous and  crysta llised  oxide-hydrates 

and  oxides. XLVIII. A ctivity of iro n  ru s t.
A. K r a u s e  and A. L e w a n d o w s k i  (Z. anorg. Chem., 
1938, 2 3 9 ,  395—398).—Ordinary Fe rust reacts with 
Ag20  gel affording AgFe02. The catalytic activity of 
rust in the rusting process is connected with the 
presence of “ active ” H atoms in y-FeO‘OH.

F. J . G,
T ab les fo r derivation  of p n, u s in g  the  quin- 

hydrone electrode. A. M . I£ a s c h p u r  (Ukrain. 
Biochem. J ., 1938, 11, 449—463). R. T.

A pplication  of conductom etric  t i tra tio n  to 
ac id im etry . M . I .  L a p s  c h i n  (Zavod. Lab., 1938, 
7, 479—481).—Conductometric titration is preferred 
for titration of mixtures of strong and weak acids, of 
salts of weak acids with strong bases, or vice versa, 
and of coloured or turbid solutions. R. T.

P o ta ss iu m  hydrogen  p h th a la te  as a  buffer for 
use w ith  the hydrogen  electrode. J . R u s s e l l  and 
R. E. S t a u f f e r  (J. Amer. Chem. Soc., 1938, 60, 
2820—2821).—0-05M-K H phthalate is satisfactory for 
temp, as high as 40°. E. S. H.

A pplication  of sod ium  pheno lph thaleinate  to 
volum etric  m icroanalysis . L. M . K u l b e r g  (Zavod. 
Lab., 1938, 7, 417—421).—A solution of phenol- 
phthalein in 20% Na2C03 is evaporated to dryness, 
the residue is extracted with EtOH, the extract is 
evaporated to dryness, the residue is again extracted, 
and the final extract is evaporated, to yield pure Na 
phenolphthaleinate, solutions of which serve for the 
titration of acids the P s of which <7-96. R. T.

A cid im etric  ti tra tio n  of coloured solutions.
R. C. B u r s c h t e in  and T. V. G a t o v s k a ja  (Zavod. 
Lab., 1938, 7, 345—346).—Titration of a no. of 
coloured solutions in presence of fluorescein (A., 1938,

II , 210) gives results in good agreement with those 
obtained electrometrically. R. T.

D e te rm in atio n  of d issolved w a te r  in  liquefied 
gases.—See B,, 1938,1410.

A m m onium  ch lo rid e-so d iu m  su lphide so lu 
tio n s fo r o rgan ic  n itro -red u c tio n s  and  fo r in 
organ ic qualita tive  ana lysis. M . J. M u r r a y  and
D. E. W a t e r s  (J. Amer. Chem. Soc., 1938, 60, 
2818—2819).—Reductions are performed with good 
yields by adding the mixture to the NO?-derivative 
dissolved in aq. NIL, or EtOH +  aq. NH3. Cone. 
NH 4  polysulphide for qual. analysis is conveniently 
prepared by adding S to the above mixture.

E. S. H.
P ho to-nephelom etric  d e te rm in a tio n  of chloride 

in  ch ro m ate  and  d ich ro m ate  re ag en ts . L. E.
S a r in in a  and L. I. R o z e n g a r d  (Zavod. Lab., 1938,7,
727—729).—Small amounts of chloride are determined 
by a photo-nephelometric method. R. T.

P o n tiu s ’ ch lo rom etric  m ethod . 51. C h a m b o n  
(Bull. Soc. chim., 1938, [v], 5, 1458—1463).—The 
mechanism of reaction between CaCl-OCl and K I in 
presence of NaHC03 a t pn 8—9 is discussed. Observ
ations recorded point to the intermediate formation of 
I, according to (a) HOC1 +  2KI 21 +  KC1 +  KOH, 
and (b) 50C1' +  21 +  H„0 -> 2 I0 3' +  5C1' +  2 H \

E. S. H.
A naly tica l no tes. I. C. W. D a v ie s  (Canad. J . 

Res., 1938, 16, B, 227—229).—(1) Org. compounds 
containing Se or Hg can be decomposed without loss 
of Se or Hg by means of “ nitro-chlorate ” mixture 
before determining the Se or Hg gravimetrically. 
(2 ) Solutions containing unknown amounts of Cl' and 
Br' are treated with a known excess of AgN03. 
From the wt. of the ppt. and the wt. of the Ag in it, 
the amounts of Cl and Br can be calc. (3) By the 
addition of 2 g. of powdered Ca(OAc) 2 to 20—30 g. of 
soya-bean oil before ignition, the P  in the oil is retained 
as Ca3 (P04)2. C. R. H.

P o ten tio m etric  d e te rm in a tio n  of sm a ll am o u n ts  
of b rom ide . S. K. A f a n a s ie v , M . A . P o r t n o v , and 
J . N. T s c h e p e l k in  (Zavod. Lab., 1938, 7, 547—  
550).—Tschirkov’s method (A ., 1935, 316) gives 
satisfactory results for determination of Br' in 
Karabugaz saline, on condition tha t empirical correc
tions are applied for reaction of other constituents 
with NaOCl, and for the Br content of the latter 
reagent. R .  T.

C olorim etric  d e te rm in a tio n  of b ro m id es  in  
presence of ch lorides. A . V . V in o g r a d o v  (Zavod. 
Lab., 1938, 7, 426—428).—In Sweeney and Withrow’s 
method (A., 1917, ii, 423) the coloration rises to a max., 
and then falls, as the vol. of aq. Cl2 added is increased; 
this is due to formation of BrCl. The following 
modification is proposed : the amount of 0-05N-KBr03 
giving max. coloration in a series of 8  test-tubes each 
containing 3 ml. of solution (<0-6 mg. Br'), 0-3 ml. of 
10n-H2S04, and 3 ml. of CC14 is determined, and this 
ratio is applied in the colorimetric determination of 
Br' by the above method, substituting K B r0 3 for Cl2. 
I ' does not interfere if [I']/[Br'] >0-3. R .  T.

T itra tio n  w ith  ad so rp tio n  in d ic a to r. A rgento- 
m e try  of strong ly  acidic so lu tion  of halide  w ith

H
15N2HUBe02(0 N U iH 2 

(C_u H9NII)3[Be02(CN)
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m etanil-yellow , and  its  m echan ism  of ad so rp 
tion . Y. M iy a k e  (J. Chem. Soc. Japan, 1936, 57, 
277—284).—By utilising the amphoteric property 
of metanil-yellow, the end-point of the titration of 
Br' or I ' by OTN-AgNOa in acid solution can bo 
easily detected. Ch. Abs. (e)

D eterm ination  of iodine in  d rin k in g  w a te r, 
u rin e , an d  substances contain ing  only abou t 
1 0 0 0  tim es  as m u ch  organic  m a tte r  a s  iodine.
A. C. B r a t t o n  and J. F .  M cCl e n d o n  [with W . F o s 
t e r  and R. W h i t e ] (Ind. Eng. Chem. [Anal.], 1938, 
1 0 , 600—605).—The material is fused with NaOH in 
presence of rare-earth oxides as catalysts. I 0 3' is 
reduced and N 0 2' is destroyed by addition of Na3N. 
The I  from oxidation of I ' by F e"‘ in acid solution is 
distilled into aq. B r  which oxidises it to I 0 3'. Excess 
of B r  is blown out by means of air a t 100°, and after 
addition of K I the t  is titrated electrometrically by 
means of 0001N-Na2s 20 3. The method is applic
able to  samples containing only mg. amounts of org. 
matter, Cl', and silicates, and <0-2 ¡¿g. of I. I t  is 
thus applicable to drinking-water and soil solution 
provided tha t [Cl'] is >0-5 millimol., to urine, 
thyroid gland, seaweed, etc. I t  is not applicable to 
sea-water, brine, .and some mineral waters, or to  
soil samples. L. S. T.

M ethyl-red  as an  in d ica to r in  ti tra tio n  of 
fluorides by th o riu m  sa lts , ( a )  I. V. I l j i n . 
(b ) V. A. Z a c h a r e v s k i  (Zavod. Lab., 1938, 7, 637, 
637—638).—A criticism of Zacharevski (A., 1938, I, 
211), and a reply. R. T.

T es t of su itab ility  of py rogallo l so lu tions [for 
abso rp tion  of oxygen]. A. V. M a z o v  (Zavod. Lab., 
1938, 7, 359—360).—The no. of times a given vol. of 
air has to be passed through the pyrogallol absorption 
bulb of an Orsat apparatus for full absorption of 0 2 

rises from 5 for fresh solution to  7 for a solution which 
has absorbed 2 0  c.c. of 0 2 per g.-mol., and to 9  for one 
containing 30 c.c. of 0 2. Solutions not giving full 
absorption after 5 passages should be replaced.

R, T.
D ete rm ination  of d issolved oxygen by m eans 

of the  d ropp ing  m ercu ry  electrode, w ith  applic
ations in  biology. H. G. P e t e r in g  and F. D a n ie l s  
(J. Amer. Chem. Soc., 1938, 6 0 ,  2796—2802).—The 
modified polarographic procedure described is parti
cularly suited to systems which involve changing
[02]. Applications to the photosynthesis and respir
ation of algso, and the respiration of yeast and blood 
cells, are described. E. S. H.

B ro m ato m etric  d e te rm in a tio n  of th iocyanate.
L. SzEBELLliDY and W. M a d is  (Z. anal. Chem., 1938, 
1 1 4 , 343—346).—The neutral CNS' solution is 
diluted to 35 c.c., and 3 g. of NaBr, 15 e.c. of 2n-HC1, 
and 5 mg. of ,Feln  alum are added. 0-lN-KBr03 is 
added to  the red coloured solution until the colour is 
discharged. 1 c.c. of 0T%  A u C13 solution is added 
and, after 30 sec., the titration is completed dropwise 
until a permanent yellow colour, matching tha t of a 
comparison solution, is obtained. The reaction 
between CNS' and Br is slower in aq. H 2S0 4 than 
in aq. HC1. The results agree with those obtained 
by the Volhard method. L. S. T.

U se of T ra u tz ’s m icro -D um as m ethod  [for 
de te rm in in g  n itrogen] w ith  the  ap p a ra tu s  of 
P reg l. C. W. B e a z l e y  (Ind. Eng. Chem. [Anal.], 
1938, 10, 605).—Trautz’s method (A., 1931, 752, 971) 
can bo used with a slightly modified Pregl apparatus 
and is widely applicable. Typical results are given, 
and the necessary modifications described. A com
plete analysis requires 30 min. L. S. T.

C olorim etric  d e te rm in a tio n  of oxides of n itro 
gen. I. N. K u z m in i c i i  and E. J . T x jr c h a n  (Zavod. 
Lab., 1938, 7, 635—636).—Polemical, against Var
lamov (A., 1938, I, 211). R. T .

D eterm ination  of n itr ite  in  w a te rs .—See B., 
1938, 1512.

R ap id  d e term in a tio n  of phosphorus in  steel.—
See B., 1938, 1431.

D rop m ethod  of ap p ro x im a te  d e term in a tio n  of 
phosphoric  acid. G. T. M ic h a l t s c h is c h i n  (Bull. 
Sci. Univ. Kiev, 1937, 3, No. 3, 79—84).—The 
solution is evaporated to dryness with HC1, and the 
residue is heated with 0-5 ml. of conc. H 2S04 to 
evolution of S03. 4— 6  ml. of H 20  and a few drops of 
H 20 2 are added to the cooled residue, and the solution 
is boiled and filtered. The filtrate +  washings arfc 
made up to 25 ml., and a drop is placed on a spot of aq. 
(NH4)2Mo04 on filter-paper; the spot is dried, and a 
drop of benzidine solution is placed on it. The color
ation developing after exposure to  NH 3 is compared 
with th a t given by a series of standard solutions.
0-1—0-5 mg. of P 20 B may so be determined, with 
an error of 0 —2 0 %, in presence of all the ordinary 
anions. R. T.

R eaction of m etaphosphoric  acid w ith  basic  
trip h en y lm eth an e  dyes. H. H e r r m a n n  (Mikro- 
chim. Acta, 1938, 3, 193—196).—Aq. H P 0 3 gives with 
aq. crystal-violet (I) dark blue, rod-shaped crystals, 
limiting sensitivity 3 t*g.; fuchsin gives a brownish- 
green fluorescence and a ppt., sensitivity 1 0  ¡¿g.; 
Victoria-blue, a greenish fluorescence, and an amor
phous ppt., sensitivity 10 ng. Malachite-green and 
Me-green give no reaction. The crystals obtained 
with (I) are readily sol. in n-HCI, sparingly sol. in 
H 20 , and insol. in light petroleum, C6H„, PhMe, 
and xylene. Their analysis corresponds with 
3H P0 3 ,2(I),8H20 . H 3P 0 4  gives none of the above
reactions. L. S. T.

D e te rm in atio n  of arsen ic  w ith  the  use of 
am a lg am a ted  a lu m in iu m  in  place of zinc. 
M. P. B o l o t o v  (Vopro. Pitaniya, 1934, 3, No. 4,
1— 17).— Zn m ay be replaced by am algam ated A1 in  
the determination o f As as AsH 3, Ch . A b s . (e)

D eterm ination  of boron  in  ca s t iro n  and  steel. 
—See B., 1938, 1425.

D etection of boric  ac id  in  [na tu ra l] w a te rs  by 
the  cu rcu m in  reaction . J . N S jiejc (Chem. Listv, 
1938, 32 , 340— 345, 361— 364).—NO.,', N 0 3', I', 
Br', K ', NH4’, S04", Ca", and Mg" may interfere with 
detection of H 3B 0 3 in H 20  by the curcumin reaction. 
The first four ions are eliminated by evaporation in 
presence of H 3P 0 4, and S04"  is pptd. as BaS04; 
the [K‘] and [NH4*] of natural H 20  arc too low to 
interfere. Ca and Mg are pptd. as phosphates by
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adding 2 - 1  c.c. of 2-6% Na2H P 0 4 in 1-54% NaHC03 

to 30 c.c. of the H 20 , and boiling. The final solution 
is tested for H3B 0 3 in the usual way with curcumin 
paper (-C 0-3 ¡xg. of H 3BO3). R. T.

R educing the  evaporation  tim e  in  the  d e te rm in 
ation  of silicon by the  O tis-H andy  m ethod.
H. F u c h s iiu b e r  (Chein.-Ztg., 1938, 6 2 ,  743).—The 
method is modified to avoid spurting during evapor
ation by adding to the acid solution, after dissolution 
of the silumin, small amounts of 96% EtOH until 
foaming ceases, and then 10 c.c. in excess. The 
covered beaker is heated on a hot plate a t 250—300°. 
The solution forms a jelly and then a blistery mass 
which is easily broken by a glass rod. I. C. R.

D ete rm ination  of carbon  in  iro n  and  steels.— 
See B., 1938, 1431.

D eterm ination  of carbon  m onoxide in  g as  and 
a ir .—See B., 1938,1410.

B ary ta  m ethod  of de term in in g  sm a ll am ounts 
of ca rbonates. G . N. E v e t s k i  and E .  I. Z l o b in - 
s k a j a  (Zavod. Lab., 1938, 7, 484—486).—C02-free air 
is aspirated through the boiling acidified carbonate 
solution, and the C02 evolved is absorbed by 0-1 n - 
Ba(0H)2, excess of which is titrated with 0Tn-HC1.

R. T.
S tan d a rd  m ethod  of d e term in a tio n  of p o tass

iu m . V. M . T ic h o m ir o v  (Zavod. Lab., 1938, 7, 
729).—In the industrial method of determination of 
K  as KC10.t, one evaporation to dryness is sufficient to 
remove NH 4C1, in placo of three ordinarily applied.

R. T.
R ap id  sep ara te  d e term ina tion  of p o tassiu m  

and sodium . II . D e te rm ination  of sodium .
M. A . P o r t n o v  and S. K. A f a n a s ie v  (Zavod. Lab., 
1938, 7, 421—425; cf. A ., 1938, I, 269).—K  is pptd. 
with Mg dipicrylamine, and Na is determined polaro- 
graphically in the filtrate, applying a correction for the 
residual [K‘] =  0-98 X 10- 3 +  0-0747(i — lOJIO-3.

R. T.
P o la rog raph ic  m ethod  as applied  to  chem ical 

analysis of m eta ls .—See B., 1938,1437.
B ro m ato m etric  d e te rm in a tio n  of calc ium . L.

S z e b e l l k d y  and W. M a d is  (Z. anal. Chem., 1938,114, 
350—352).—The Ca" is pptd. as CaC20 4 ,H20  by 
Winkler’s method and, after treatment of the ppt. 
with 2n-H2S04, the oxalate is determined as described 
previously (cf. A., 1938, II , 43). L. S. T.

A pplication of sp ec tra l analysis to  d e te rm in 
ation  of ca lc ium , sod ium , p o tassiu m , and 
s tro n tiu m  in  the  production  of ra re  elem ents.
L. l. G r e e n h o u s e  amd G . M. L e r m a n  (Zavod. Lab., 
1938, 7, 314—321).—The most accurate results are 
given by Rusanov’s extinction method (B., 1934, 
1211). The curves connecting thickness of layer of 
absorbent with [Ca] are displaced by Co and Sr, but 
not by Ni, using 0-04% KMn04 absorbent solution, 
and by Ni and Na, but not Co or Sr, with 0-017% 
methylene-blue. Sr, Co, and Ni have no effect on 
the curves for Na (KMn04 absorbent). Sr is deter
mined similarly, with 0-026% Me-violet absorbent 
solution; Ca, Ba, Al, Fe, and Mn displace the curves.

R. T.

D etection and  d e term in a tio n  of sm a ll am o u n ts  
of m e ta ls  in  organic m a te r ia l. C. J . v a n  N i e u - 
w e n b u r g  (Chem. Weekblad, 1938, 35, 799—802).— 
A review of the general questions involved in finding 
a satisfactory' solution of this problem. A more 
satisfactory wet method of destroying org. m atter is 
required. S. C.

D etection of zinc w ith  p-naplithoquinoline and  
th iocyanate. E. B. S a n d e ll ,  D. M. W ishnick, and 
E. L. W ishnick (Mikrochiin. Acta, 1938, 3, 204— 
209).—With neutral or weakly acid solutions of Zn, 
KCNS +  p-naphthoquinoline give a finely-divided 
ppt. which soon recrystallises as thin, colourless, 
lath-shaped crystals showing parallel extinction and 
strong birefringence. The vols. of reagent and test 
drop should be approx. equal, and well mixed. When 
this is the case, the limiting concn. in neutral or in 
solutions 1 to 2n. with respect to  H 2S0 4 is 1 : 2 x  105; 
in 2n-HC1, it is 1 : 105. Alkali metals do not interfere, 
and 0-001% of Zn can be detected in a saturated 
solution of K 2S0 4 which is 2n. with respect to H 2S04. 
In  alkali chloride solution, the sensitivity is decreased, 
and N 03' should be absent. Ca, Ba (AcOH solution), 
Mn, Mg, Be, Al, Cr111, Cem , As, and Ni give no ppts. 
with the reagent. The reaction is suitable for the 
detection of Zn in presence of much Mn". Pb" may 
interfere somewhat with the detection of Zn". Cu", 
A g\ Au, Hg*, Hg” , IT , Sn", Sb, Bi, V* Mo^, W™, 
U 02", PtCl6", Fe” , Fe‘", and Co” give ppts. with the 
reagent, but low concns. of Fe” or Fe '"  in presence of 
H 3P 0 4  do not spoil the test. Zn cannot be detected in 
presence of Co, which gives blue prisms with the 
reagent. The corresponding compound of Cd is 
more sol. and, in concns. <0-5%  of Cd, does not 
interfere. Owing to its slight solubility, the compound 
(CnHqN^H^CdL is not entirely satisfactory for the 
identification of Cd". L. S. T.

D e te rm in atio n  of cad m iu m . E. I. N i k i t i n a  
(Zavod. Lab., 1938, 7, 409—412).—5 ml. of 1% 
brucine in aq. H 2S0 4 and 10 ml. of 10% KBr are 
added to the neutral solution (containing < 5  mg. Cd), 
and the ppt. of [brucine]2 ,CdBr2 ,2HBr is collected 
after 1 hr., washed with 1 : 7 E t0 H -E t20 , dried at 
130—150°, and weighed. Mg, Al, Cu, Mn, and Zn do 
not interfere. R. T.

Selective m icro-chem ical te s t  fo r cadm ium .
C. M a h r  (Mikrochim. Acta, 1938, 3, 300—303).—Ono 
or two drops of test solution are evaporated on a micro
scope slide, and treated with a small drop of 1 — 2 n - 
HC1, a large drop of 1-5% solution of Reinecke’s salt, 
and a drop of 5% CS(NH2)2. In  presence of Cd char
acteristic crystals of Cd{CS(NH2 )2}[Cr(NH3)2(CNS) 4 ] 2 

are formed. About 0-1% of Cd can be detected in 
presence of metals of the (NH4)2S and alkaline-earth 
groups and 0-2% in presence of metals of the HC1 
and H2S groups. J . W. S.

M icro-detection and  -d e te rm in a tio n  of lead .
N. D. C o s t e a n u  (Mikrochim. Acta, 1938, 3,236—238). 
—A strip of filtcr-paper is soaked with the test solu
tion, free from metals other than Pb, and dried. One 
drop of aq. HI, prepared by the action of H 2S on a 
suspension of I in H 2 0, is added, and the colour of the 
P b l2 spot is compared with a series of standards
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prepared similarly from Pb(N03) 2 solutions. 0 - 1  ¡xg. 
of Pb can be determined in this way. L. S. T.

A nalysis of d u st and  fum es for lead  and  zinc.—
See B., 1938, J509.

V olum etric d e term in a tio n  of lead and  acetic 
acid in  n eu tra l and  basic  lead acetates.—See B., 
1938, 1499.

Q uantitative sp ec tra l analysis of solutions.
II I . D eterm ination  of th a lliu m  and  ind ium .
A. K. R usanov and B. I. Bodunkov (Zavod. Lab., 
1938, 7 , 573—579).—The [Tl] in solutions is deter
mined by comparing the intensity of the Tl 5350-47 
line with that of the Ee 5270-36—5269-54 lines, and of 
In by comparing In  4511-31 with Cs 4555-3 a.

R. T.
D eterm ination  of copper as th iocyanate by a  

ra p id  ex traction  m ethod . A. G. K ulman and
G. A. Chrapov-Schmarov (Zavod. Lab., 1938, 7 , 
290— 295).—The accuracy o f R ivot’s method (Compt. 
rend., 1854 ,38,868) is enhanced, and the tim e required 
reduced, by introducing a no. o f  modifications in the 
technique o f pptn. o f  CuCNS, and o f washing and  
drying the ppt. R . T.

Reactions of thiolbenzothiazole. M. K ukas 
(Chem. Obzor, 19 3 8 ,13, 95—96).—Thiolbenzothiazole 
reacts with cations of the H 2S group and can be used 
for the determination of Cu, Cd, Bi, Pb, Au, Ag, and 
Hg. Indications are given of the conditions for pptn., 
and the colours and properties of the ppts. for the 
above cations. F. R.

P a p e r  as m ed iu m  fo r analy tica l reactions. 
M ethod of apply ing  reag en t p ap e rs  to  la rg e  
volum es of so lu tions. B. L. Cl a r k e  and H . W. 
H e r m a n c e  (Ind. Eng. Chem. [Anal.], 1938, 10, 591— 
6 0 0 ; cf. A., 1937,1 ,429).—A general technique for the 
removal of \j.g. quantities of an ion from large vols. of 
solution and its determination is described. The 
solution is passed through a known and restricted area 
of paper impregnated with a reagent sufficiently insol. 
to withstand the action of a large vol. of solution 
flowing through it, but capable of reacting with the 
ion being determined and fixing it on the reagent- 
coated fibres of the paper. When a colour change 
results, direct comparison of the coloured area with 
similarly-prepared standards, or ashing and digestion 
of the spot and the use of a suitablo micro-method, 
allows a determination to be made. Apparatus for 
confining the flow of large vols. of liquid through 
small, definite areas of papers, for the prep, and 
preservation of standard spots, for the comparison of 
spots, and a micro-crucible for ashing are described. 
Precautions to be observed in the prep, of the papers 
are discussed. Results obtained in a typical applic
ation, viz., the removal of Cu" on paper impregnated 
with CdS, are described and illustrated, with parti
cular reference to the various factors affecting the 
accuracy of the results. Recovery on three paper 
discs is complete for amounts up to 50 ¡xg., and the 
amount of Cu" detectable is < 1  ¡¿g. per 500 c.c. 
Other applications described are the separation of a 
few ¡ig. of Cu from solutions containing a very large 
excess of Ni” by retention of the Cu" on CdS-paper, 
the separation of Cu from Pb, the determination of

traces of Pb in H 20  and air, and the detection and 
determination of S" in tarnish films after cathodic 
reduction of the film. L. S. T.

D ete rm ination  of copper in  p ig  iro n  and  steel. 
—See B., 1938, 1424.

D eterm ination  of m ercu ry  w ith  s-d iphenyl- 
carbazide . F. W. L a ir d  and A. S m it h  (Ind. Eng. 
Chem. [Anal.], 1938, 10, 576—578).—The reagent 
should be dissolved in abs. EtOH, prepared fresh each 
day, and protected from light. When the ratio of 
reagent to  Hg is <r2 : 1, the colour intensity is inde
pendent of the amount of diphenylcarbazide. Max. 
colour intensity is reached within 15 min. Cd does 
not interfere with the reaction, and neither does Zn 
in a concn. < 5  times the [Hg] (cf. A., 1926, 814). A 
[Cl'] >0-0001n. destroys the colour. An electrolyte 
concn. >0-003n. usually ppts. tho coloured Hg com
pound in < 1  hr., and the higher is the [Hg] the 
smaller is this concn. needed to  produce flocculation. 
The colour can exist with varjing intensities a t p u 
between 2-6 and 7; the optimum p a is 4 and this 
must be kept const, to ±0-3 unit if the error from this 
source is to be >5% . A satisfactory p a can be 
attained by titration of an aliquot portion with dil. 
AcOH or NaOAc (bromophenol-blue). W ith a layer 
of solution 10 cm. thick, 0-4 mg. of Hg per 1. can 
be determined with a precision (photo-electric colori
meter) of ~ 5 % ; for 5—50 ¡ig. of Hg per 10 ml., the 
average precision is ~ 3% . L . S . T.

D ete rm ination  of m ercu ry  and  silver in  p re s 
ence of o th er m e ta ls  by m ean s of diphenylthio- 
carbazone. R. I. A l e x e e v  (Zavod. Lab., 1938, 7, 
415—417).—30 ml. of 0-lM-Na4P 20 7 and 3 ml. of 
diphenylthiocarbazone solution (25 mg. in 100 ml. of
0-lM-Na4P 20 7) are added to 10 ml. of the solution 
under analysis, and the red coloration obtained is 
compared with tha t given by standard Hg11 or Ag 
solutions. 0-001—1 mg. of Hg11 or Ag may thus be 
determined in presence of > Tl 200, Asv 100, A1 20, 
Mn11115, Bi, Fein , or Pb 10, U 5, Zn 1-5, Cd or Ni 1, or 
Co or MoVI 0-05 m g.; As111, Cu11, and CrVI should be 
absent. R. T.

R ap id  d e term in a tio n  of a lu m in iu m , calc ium , 
m agnesium , p o tassiu m , and  sod ium  in  th e  sa lts  
of heavy m e ta ls . I. S a c h ie v  (Prom. Org. Chim., 
1936, 1, 164—165).—Electrolysis of dil. H 2S0 4 

solutions with a Hg cathode deposits heavy metals on 
the Hg. A l, Ca, Mg, K, and Na are then determined 
in the solution as usual. Ch. A b s . (e)

T itra tio n  of m an g an a tes  in  presence of p e r
m an g an a tes . M. C e n t n e r s z w e r  and J . S z e d r o - 
\v ic z  (Bull. Soc. chim., 1938, [v], 5, 1530—1531).— 
Modified procedure is described (cf. B., 1926, 351). 
When [KMn04] is small, low results for K 2Mn04 are 
obtained by the C02 method, but when [KMn04] =  
5 X [K2Mn04] the reaction proceeds quantitatively 
according to 3K2Mn04  4- 2C02 =  2KMn04  +  Mn02 

+  2K2C03. Mn02 is determined by adding excess of 
H 2C20 4  and titrating with KMn04. E. S. H.

M acro- and  m icro -reac tion  of iro n  w ith  th io - 
glycollic acid. J . V. DuBSKi and V. SindelAR 
(Mikrochim. Acta, 1938, 3, 258—262).—When air is 
excluded, Fe" ions give no colour reaction with
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SH‘CH2*C02H (I), even after addition of aq. NH3. 
When air is admitted, an intense violet colour is 
produced. Fo*" ions produce first a blue colour due 
to the formation of i\j(S;CH|jCQwH)3, and then, in

iiresence of NH3, the violet-red colour due to 
i’e(S-CH2 *C02NH4)3. Excess of FeCLj gives not 

Fe(OH) 3  but the ochre-brown aquo-salt of Fe111 

fcrrithioglycollate. For Fe'", the limiting sensitivity 
is 0-13 ¡xg., and for (I), 60 (xg. L. S. T.

M icro-determ ination  of b ivalen t iro n  in  rocks 
and silicate  m in e ra ls . M. Sirromt and S. M rrui 
(Mikrochim. Acta, 1938, 3, 291—299).—5—30 mg. of 
the mineral is treated in a P t basin with two quantities 
of 0 - 2  c.c. of 25 vol.-% H 2S04, the solution being 
evaporated after each addition. The mixture is then 
treated with about 0-3 c.c. of 40% H F in a current of 
C02 and subsequently heated in steam for 30 min. 
After cooling in a stream of dry C02 the contents are 
transferred to a vessel containing 0-3 g. of powdered 
H 3B 0 3 and 7 c.c. of 2-5 vol.-% H 2S04 saturated with 
H 3B 03> and titrated with 0-02u-KMn04. Appar
atus required for the determination is described 
and data are recorded for results obtained with 
FeS04 ,(NH4)2S04 ,6H20 , augite, olivine, olivinepyr- 
oxeneandesite, hornblende, and granite. J . W. S.

C erim etric  d e term in a tio n  of fe rru m  oxalicum  
oxydulatum .—See B., 1938, 1499.i

M agnetic d e term in a tio n  of iro n  in  b ra s s .—See
B., 1938, 1433.

Spectroscopic ana lysis of s teel alloys.—See B., 
1938, 1432.

M icro -g rav im etric  d e term in a tio n  of cobalt 
w ith  1 -n itroso-p-naphthol. F. H e c h t  and F. 
K o r k is c h  (Mikrochim. Acta, 1938, 3, 313—316).— 
The solution containing CoCl2 is evaporated to dryness 
and the residue taken up in a few drops of H 20 . 2 
drops of conc. H 20 2 and 1 drop of N-NaOH are added. 
When vigorous action has ceased the Co(OH) 3 is 
dissolved in AcOH (1-5—3 c.c.), the solution is diluted 
with hot I I20  (2—5 c.c.), and Co is pptd. with 1 : 2- 
NO'CjoHg-OH (2% in 70% AcOH). The mixture is 
heated in a covered vessel a t 125—130° for 5—7 min., 
and after cooling the coagulated ppt. is collected, 
washed with AcOH and then with H 20 , and dried a t 
130°. The use of a crucible fitted with a porcelain 
filter-tube is recommended. Separation from Ni, Zn, 
and A1 is not so efficient as in the macro-procedure but 
is probably sufficient for normal rock analyses.

J . W. S.
S eparation  of cobalt and  n ickel fro m  m a n 

ganese. E. A. O s t r o u m o v  and G . S. M a s l e n n i 
k o v a  (Zavod. Lab., 193S, 7, 267—269).—CSH ?N,HC1 
and C5H 5N are added to the solution containing Co,
, lj Mn, and H2S is passed; CoS and NiS are pptd., 
leaving Mn in solution. R. T.

Volumetric determination of cobalt and nickel.
—See B., 1938, 1440.

M icro-gravimetric separation of nickel and
K roupa (Mikrochim. Acta, 1938, 3, 
solution of the mixed nitrates is 

^.n?°TT^5i  yncss and the residue is treated with 
5 0 /0 111\03 ( 1  drop) and H20  (5 — 10 c.c.). After

warming, six times the theoretical amount of di- 
methylglyoxime (1% in EtOH) is added, then 0-5— 
I c.c. of 50% NH 4OAc, and tho solution approx. 
neutralised with aq. NH3  to ppt. the Ni. The solution 
is filtered immediately, the ppt. being washed three 
times with 0-5 c.c. of hot H20  and three times with
0-5 c.c. of 25% EtOH. The filtrate, containing the U, 
is evaporated, ignited, dissolved in H N 03, again 
evaporated to dryness, and taken up in AcOH (1 
drop) and hot H 20  (0-5 c.c.). After adding I drop of 
aq. NH 3  and 0-5 c.c. of 50% NH4OAc the mixture is 
warmed for 5 min. (water-bath) and then thrice the 
theoretical amount of 8 -hydroxyquinoline (4% in 
8  vol.-% AcOH) is added, excess of AcOH being 
neutralised with 2—4 drops of aq. NH3. The ppt. is 
filtered, ignited, and weighed as U3 Og. J . W. S.

D etection of n ickel in  very  d ilu te  so lu tio n s.
I. M. K o r e n m a n  (Zavod. Lab., 1938, 7, 428—429).—
1—2 drops of conc. aq. ZnS04  and of (NH4 )2Hg(CNS) 4 

are added to 2 0  ml. of solution (containing <t 0 - 0 1  ¡xg. 
Ni), and the solution is centrifuged. The ppt. is 
collected on a filter-paper spill, which is ignited, the 
ash is dissolved in a drop of HC1, which is made neutral 
with NHj, and dimethylglyoxime in aq. NH 3 is added. 
The red needles of Ni salt may bo detected micro
scopically. R. T.

Con'ductom etric d e term ina tion  of nickel. J .  H. 
B o u l a d  (J.S.C.I., 1938, 57, 323—326).—A volumetric 
method for the determination of Ni, using electrical 
conductance as indicator, is described. Ni, best in 
neutral solution (0 003—0-015n.), is pptd. with an alco
holic solution of dimethylglyoxime (I) (about 0 -In.), 
in presence of Ca(OAc) 2 as buffer and fiocculant. 
Titration is carried out either by adding the pre
cipitant by successive measured amounts, or by adding 
an excess of (I), which is then titrated back with a 
solution of Ni(N03 ) 2 or Ni(OAc) 2 (0-1—0-3n.). Zn 
and Mn do not interfere, but in presence of Co, Fe, and 
Cu, slight modifications are necessary. The accuracy 
is about ±  1  % of the nickel present.

D rop m eth o d  of ap p ro x im a te  d e te rm in a tio n  
of ch ro m iu m . G. T. Mic h a l t s c h is c h i n  (Bull. Sci. 
Univ. Kiev, 1937, 3, No. 3, 85—89).—Aq. Na2C03  and 
KMh04  are added, and the solution is boiled for
5—10 min., a few drops of EtOH are added, and 
boiling is continued to decolorisation of the solution 
and to  evaporation of excess of EtOH and MeCHO, 
when it is cooled and diluted to 25 ml. The solution 
is filtered, a few drops of filtrate are made acid with 
AcOH, and a drop is placed on a spot of saturated 
benzidine in 30% AcOH on filter-paper. The in
tensity of the coloration obtained is compared with 
those given by a series of standard K 2Cr20 7 solutions.

R. T.
C olorim etric  d e term in a tio n  of ch ro m iu m  in  

p lan t ash , w a te r, and  rocks.—See A., 1939, III , 
1 1 0 .

P o ten tio m etric  d e term ina tion  of m olybdenum  
and  copper in  stee l.—See B., 1938, 1431.

P ho tom etric  d e term ina tion  of tu n g sten  in  
steel.—See B., 1938, 1431.

D ihydroxytetrachloroplatin ic  acid as a  reag en t 
for tin . J . P. Chotulev (Zavod. Lab., 1938, 7,
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358—359).—Aq. H 2[PtCl4 (OH)2] and Sn'" give a red 
ppt. of Sn[PtCl4 (OH)2], sol. in E t20 , and not affected 
by heating a t 100°. The reaction serves for detection 
of 1—10 p.p.m. of Sn11. Ag, Hg1, Hgn , Pb11, Biin , 
Sbm , Fe, Co, Ni, and Cr do not interfere. R. T.

A nalytical lise oî cacothelin . L. R o s e n t h a l e r  
(Mikrochim. Acta, 1938, 3, 190—192; cf. A., 1935,
319).—Cacothelin (I) is reduced (lilac colour) directly 
by Sn", Fe" in presence of H 3P 0 4  or F ', K 4Co(CN)6, 
H 2S, H 2Se, CuCl, HgCl (in presence of HC1), and many 
org. substances such as NHPh-NH2, cysteine, gluta
thione, neosalvarsan, and ascorbic acid. In  presence 
of Zn +  HC1 it is also reduced by As, Sb, and Te com
pounds, and many org. compounds containing As, Sb, 
or S. In order to differentiate between Sn and Mo, 
HgCl2 is added after reduction with Zn and HC1 to 
oxidise the SnCl2 and prevent it  reducing the (I) (cf. 
A., 1938, I, 325). L. S. T.

N ephelom etric and  co lo rim etric  d e te rm in 
ation  of vanad ium  by m eans of cupferron . D. N.
F in k e l s c iit e in  and L. P. E l e n e v it s c h  (Zavod. Lab., 
1938, 7, 665—670).—The solution of V7, not contain
ing Fe, Ti, F ', or Na^02, is made neutral with H 2S04, 
and 1 ml. of 8n-H2S0 4  is added per 10 ml. of solution, 
followed by 2 ml. of 25% IL,S04. Should [Cr] be 
5 times [V], the solution is boiled with a few chops of 
H 20 2, cooled, and the vol. is made up to 50—250 ml. 
1  ml. of 2 % gum arabic (centrifuged and filtered) and 
1  ml. of 1 % cupferron are added to 1 0  ml. of the solu
tion, a t 2 0 °, and the coloration is compared with that 
given by standard solutions, not earlier than 5 or later 
than 40 min. after addition of the reagents. R . T.

D eterm ination  of vanad ium . A . F. A n d r e e v  
(Zavod. Lab., 1938, 7, 258—262).—Vv is reduced with 
Hg-Cd, according to Someya (A., 1928, 387), and V111 

is titrated with trypan-red in 2n-H2S04. The method 
is applicable to the analysis of steels containing also 
Ti, Mo, or P, but not W. R. T.

V olum etric  d e term in a tio n  of vanad ium  in  
p resence of tu n g sten , w ith  d iphenylam ine- 
su lphonic acid as in d ica to r. G. A. P e v t z o v  
(Zavod. Lab., 1938, 7, 286—289).—A sharp end-point 
is obtained in the titration of Vv with Fe11 in presence 
of NHPh’C6H4 *S03H when the solution contains 10% 
of H 3P 0 4. R. T .

P hotoco lo rim etric  d e term in a tio n  of vanad ium  
in  iro n  ores and  slags.—See B., 1938, 1424.

A naly tical app lications of ce rta in  oxidation 
reactions in  alkaline m ed ia . O. T o m iô e k  (Arh. 
Hemiju, 193S, 12,105—110).—The results of potentio- 
metric titration of Vxv -with 0-lM-K3Fe(CN) 6 in 
strongly alkaline solution are 2—23% low, owing to 
incidental oxidation of H 20 . V 0S0 4  in alkaline solu
tion reduces TeIV or Te7 1  to Te11, and Se17, but not 
Se71, to Se11 ; the method cannot, however, be applied 
to determination of Se or Te. R. T.

A nalysis of an tim o n y -tin  alloys.—See B., 1938, 
1432.

D eterm ination  of an tim ony  in  lead  an d  lead 
alloys.—See B., 1938, 1434.

S pectrog raph ic  exam ina tion  of assay  beads 
for p la tin u m , p a llad iu m , and  gold .—See B., 1938, 
1435.

H igh-precision  ca lo rim ete r. A. W e l s c h  (Bull. 
Soc. roy. Sci. Lidge, 1937, 11, 316—325).—The 
construction of a calorimeter which can determine 
the evolution of very small amounts of heat over long 
periods, and the method of working, are described. 
Temp, control is such that the interior temp, of thé 
calorimeter can be maintained over 4 consecutive 
days a t any appropriate temp, within 0-0005°.

J. N. A.
Gas th e rm o m e te r fo r use  a t  very  low  te m 

p era tu res . A. H. W o o d c o c k  (Canad. J . Res., 1938, 
16, A, 133—137).—A thermometer, suitable for 
temp. 4—14° K ., is described in which the vol. of gas 
which remains at room temp, is ~  ten times th a t of 
the thermometer bulb proper. I t  is shown theoretically 
tha t with this design the sensitivity is increased at 
the lowest temp. C. R. H.

S im ple  appliance fo r exact reg u la tio n  of con
stan cy  of tem p e ra tu re  of n ichrom e ovens. V. A.
Z a c h a r e v s k i  (Zavod. Lab., 1938, 7, 353—354).— 
Apparatus is described. R. T.

L iquid  b a th  m .p . a p p a ra tu s . E. C. W a g n e r  
and J . F. M e y e r  (Ind. Eng. Chem. [Anal.], 1938, 10, 
584—585). > L. S. T.

Use of the  ca lo rim e tric  bom b fo r d e te rm in 
ation  of carbon  in  coal.—See B., 1 9 3 8 ,1 3 7 7 .

T h erm o-elec tric  m easu rem en t of vap o u r p re s 
su re . R .  R .  R o e p k e  and E. J. B a d d e s  (J. Biol. 
Chem., 1938, 126, 349—360; cf. A., 1934, 9S3).— 
Comparison, by the authors’ method, of the v.p. of 
biological material (e.g., egg yolk, centrifuged blood 
cells, blood-serum, crushed muscle) with tha t of 
nearly isosmotic aq. NaCl has shown the method to 
possess great accuracy. The procedure is applicable 
also to determination of the v.p. of solutions of org. 
compounds and of the mol. wt. of the compounds. 
Methods of evaluating or diminishing errors due to 
heat production within the material under examin
ation are described. W. McC.

M odern m icroscopic a p p a ra tu s  in  chem ical 
re search  and  in d u s tria l lab o ra to ries . A. K u f -  
f e r a t h  (Osterr. Chem.-Ztg., 1938, 41, 359—363).— 
Various forms of microscopes and micro-cameras, 
and the different types of illumination which can be 
used in conjunction with them, are described.

J . W. S.
T ak in g  p h o tom icrog raphs w ith  th e  a id  of a 

s im p le  and  inexpensive ap p a ra tu s . R .  B. J a c k 
s o n  (Chinese Med. J . ,  1938 , 5 4 ,  3 6 7 — 3 7 1 ).— The 
adaptation of a Baker (London) Metron reflex draw
ing outfit to the production of photomicrographs is 
described. W. J .  G.

S im ple electron m icroscopes. R. P. J o h n s o n  
( J .  Appl. Physics, 1938, 9, 508—516).—The simple 
instruments described require only a few ua. a t 
2000—5000 v. and a small low-tension supply. 
Electrons emitted from the cathode are pulled across 
to a fluorescent screen so rapidly tha t they travel 
in straight lines and produce a sharp image of the
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emitting surface. Magnification up to 105 can be 
obtained. The method reveals the micro-cryst. 
structure of the metal etc. Activation and poisoning 
of the surface can be observed in great detail.

J . A. K.
D irect-v iew  p a rtic le  coun ter and  p o rtab le  

u ltram icroscope. S. C. B l a c k t in  (J.S.C.I., 1938, 
57, 361—363).—The instrument described embodies 
an inductor for maintaining the flow of gas and its 
fine particle content, and a cell for the viewing and 
counting of the particles in a known vol. of gas or 
liquid. Test data are reported. N. M. B .

Source of m erc u ry  resonance rad ia tio n  of h ig h  
in tensity  fo r photochem ical pu rp o ses. E. W. R.
St e a c ie  and N. W. F. P h i l l i p s  (Canad. J . Res., 
1938, 16, B, 219—221).—The inexpensive lamp- 
reaction vessel described has a high intensity of Hg 
resonance radiation, viz., 1*5 X KH einstein per sec., 
and can be operated without flickering a t currents as 
low as 2-5 ma. C. R. H.

D ep artu res  fro m  add itiv ity  am ong Lovibond 
red  g lasses in  com bination  w ith  Lovibond 35 
yellow . G. W. H a t jpt  (Oil & Soap, 1938, 15, 282:— 
287; cf. A., 1934, 624).—The statistical analysis of 
the regraded vals. (Priest-Gibson N "  scale) of 
2700 Lovibond red glasses, which is illustrated 
graphically, shows the existence of important 
differences among the chromaticities of several glasses 
of nominally the same Lovibond grade, and indicates 
the magnitude of both regular and erratic departures 
(two types in each case) from additivity in the N  
scale. E. L.

P ho tog raph ic  co lo rim etry  of d a rk  substances.
E. v o n  A n g e r e r  and J . O. B r a n d  (Z. tech. Physik, 
1938,19, 254—259).—A method for the photographic 
determination of the X of light reflected from dark- 
coloured surfaces is described. A . J . M.

C onstruction  of a  reco rd in g  spec tro p h o to 
m eter. J. L. M ic h a e l s o n  (J. Opt. Soc. Amer., 1938, 
28, 365—371).—Constructional details of a commercial 
recording photo-electric spectrophotometer aro 
explained. The instrument consists of a mono
chromator combined with a photometer and integrat
ing sphere. A photo-cell, suitably amplified via a 
thyratron stage, records optical densities on a chart, 
the X scale being automatically provided by a cam 
connected with the monochromator system.

J . A. K.
C alib ration  of reco rd ing  spectropho tom eter.

K . S. G ib s o n  and H. J. K e e g a n  (J. Opt. Soc. Amer., 
1938, 28, 372—385).—The accuracy of a commercial 
recording spectrophotometer (cf. preceding abstract) 
has been thoroughly tested for transmission, reflexion, 
and a  a t the National Bureau of Standards. Full 
details of the tests are given. J . A. K .

Photo-electric colorim etry and the application  
of selenium photo-elem ents. B. L a n g e  (Chem.- 
Ztg., 1938, 62, 737—741).—A review. The con
struction of several commercial instruments is 
described and figured. q  j>

Photo-electricnephelom eter-colorim eter. V. A.
S c c h ic h  (Zavod. Lab., 1938,7,348—350).—Apparatus 
is described. " S R . T.

A ccuracy of rec tifie r photo-electric cells.
J . R. A t k in s o n , N. R. Ca m p b e l l , E. H . P a l m e r , and
G. T. W in c h  (Proc. Physical Soc., 1938, 50, 934— 
946).—An investigation of the effect of a resistance in 
series with the cell on the linearity of the response and 
on the temp, coeff. of the sensitivity is reported. 
Results can be qualitatively explained by assuming 
the presence of a series resistance in the cell in addition 
to the shunt resistance; these two do not vary in the 
same manner with temp, or with illumination.

N. M. B.
P h o to m ete r w ith  a  selen ium  photo-elem ent.

M. Z. K r iv o v  (Zavod. Lab., 1938, 7, 744—745).
R. T.

P hoto-electric  a p p a ra tu s  fo r d e te rm in in g  in 
ten sity  of co loration  of so lids and  pow ders.
V. I. J tt sc h a n t zev  (Zavod. Lab., 1938, 7, 492—493). 
—Apparatus is described. R. T.

S pectrochem ical s tudy  of m icroscopic c ry s ta ls .
I. A pplication  of m icroscopes in  sp ec tro g rap h y .
R. T s u c h id a  and M. K o b a y a s h i  (Bull. Chem. Soc. 
Japan, 1938, 13, 619—623).—A new method of 
measuring absorption spectra of microscopic crystals 
is described. The measurement of the pleochroism of 
microcryst. substances by means of a polarising 
microscope is illustrated by reference to cis-dichloro- 
tetramminocobaltic chloride. W . R. A.

C oncave-grating  vacuum  sp ec tro g rap h  for 
w ave-lengths 15— 1 0 0 0  a . F .  C . C h a l k l i n , S. S. 
W a t t s , and S. P. H il l s o n  (Proc. Physical Soc., 1938, 
50, 926—933).—The instrument described allows 
adjustment of the optical system before placing in the 
vac. chamber, thus minimising trial-and-error focus
ing. The grazing angle may be varied without 
readjustment. Tests are described and discussed.

N. M. B.
Double c ry s ta l [X-ray] sp ec tro m e te r w ith  

pho tog raph ic  reco rd in g  ; m easu rem en t of the  
im perfection  of c ry s ta ls . J .  F e j f e r  and M. 
J a iio d a  (Compt. rend., 1938, 207, 737—739).—The 
use of a spectrograph with fixed non-parallel crystals 
is described. Data for the degree of imperfection of 
NaCl, ZnS (sphalerite), and Sn0 2 crystals, obtained 
by photographic measurements of the resolving power, 
show th a t each crystal has a characteristic min. 
imperfection corresponding with a  regular mosaic 
structure. The mosaic structure of NaCl becomes 
more pronounced on depositing a film of A1 on the 
reflecting face, ZnS being unaffected. Application of 
a potential gradient reduces the mosaic structure of 
ZnS. A . J .  E. W .

E x p ress  m eth o d  of A'-ray s tru c tu ra l  analysis.
V. I. A rcharov  (Zavod. Lab., 1938, 7, 440—443).—A 
method depending on focusing of X-ray beams by 
“ lenses ” of the substance under examination is 
described (cf. Tech. Phys. U.S.S.R., 1936, 6 , 1771).

R. T.
Pow erfu l X -ray tube. A. I. K r a s n ik o v  (Zavod. 

Lab., 1938, 7, 307—312).—Apparatus is described.
R. T.

E lec trica l an d  lum inescence p ro p e rtie s  of 
w illem ite  screen  m a te r ia l. W . B . N o t t in g h a m  
(Physical Rev., 1937, [ii], 51, 1008).—Surface poten-
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tial, resistivity, and luminous output have been 
determined. L. S. T.

D ifferential titra tio n s  w ith  tu n g sten  electrode.
C. T. A b ic iia n d a n t  and S. K. K. J a t k a r  ( J .  Indian 
Inst. Sei., 1938, 21, A, 363—367).—W electrodes may 
bo used for acid-alkali titrations by the differential 
method. F. J .  G.

A utom atic  po ten tiom etric  titra tio n  ap p a ra tu s .
C. T. A b ic h a n d a n i  and S. K. K. J a t k a r  ( J .  Indian 
Inst. Sei., 1938,21, A, 369—371).—The apparatus uses 
differential electrodes of W and Ag connected to a 
valve system so tha t the p.d. can be recorded on a 
rotating drum by a mirror galvanometer, while the 
rotation of the drum automatically delivers liquid to 
the titration cell by lowering a sinker into the burette.

F. J. G.
A pparatus w ith  a  valve am p lifie r fo r m easu re 

m e n t of conductivity. I. V. M a l a s c h e n k o  (Zavod. 
Lab., 1938, 7, 741—744).—Apparatus is described.

R. T.
D ifferential p re -am p lifie r fo r electro-physio- 

logical pu rposes and  fo r b rid g e  m easu rem en ts .
H. K ö n ig  (Helv. Phys. Acta, 1938, 11, 507—512).— 
The amplifier described is free from magnetic inter
action effects, and may be used to determine the p.d. 
between two points irrespective of their abs. potential.

A. J . E. W.
C ounter sy stem s fo r m easu rin g  cosm ic ra d i

ation of very  sm a ll in tensity . A. v a n  G e m e r t  
(Physica, 1938, 5, 811—-816).—Diagrams are given of 
two counter systems, used in determining the in
tensities of cosmic radiation in H20  to depths >440 m. 
and in a colliery to  depths >620 m. (equiv. to 1600 m. 
of H 20) (cf. A., 1938,1, 549). J . W. S.

Investigations w ith  detec to rs in  the reg io n  of 
sh o rt elec tric w aves. J. R o t t g a r d t  (Z. tech. 
Physik, 1938,19, 262—264).—The sensitivity of a no. 
of crystal detector combinations for dm. and cm. 
waves has been determined. Si-W is the most 
satisfactory combination in the range 50—1-4 cm. 
The connexion between the sensitivity of the detector 
and its resistance has been investigated. A. J . M.

P urifica tio n  of crysta llo ids and  colloids by 
e lec trod ia lysis. N. R. J o s e p h  ( J .  Biol. Chem., 
1938, 126, 403—405).—A simple apparatus similar to 
th a t of Adair and Keys (A., 1935, 52) is described. Hg 
within Cellophane membranes forms the electrodes. 
Electrodialysis is continued until the conductivity of 
the solution reaches a limiting val. W. McC.

S eparation  of iso topes fo r the investigation  of 
nuclea r tran sm u ta tio n s . E. L. Y a t e s  (Proc. Roy. 
Soc., 1938, A, 168, 148—158).—A simple mass 
spectrograph, by means of which a few ¡¿g. of the 
■separated isotopes of Li, B, and C have been prepared, 
is described. G . D. P.

C ounting effects in  [d ischarge] tubes w ith  
p lane p a ra lle l e lectrodes. B. K wal (Compt. 
rend., 1938, 207, 724—726).—The sensitive zone of 
plane electrodes is at the edges, and efficient counting is 
obtained only with sharp-edged plates. A. J. E. TV.

E lectron-d iffraction  by the  sp lit-sh u tte r
m ethod  and  a  new  back  reflexion m eth o d . R.

J a c k s o n  and A. G . Q u a r r e l l  (Proc. Physical Soc., 
1938,50,776—782).—A method for obtaining compari
son reflexion patterns by the split-shutter method is 
given, and a light-tight split-shutter plate-holder is 
described. The use of the grazing incidence method 
for the electron-diffraction study of surface structure 
is essential, but in view of its limitations the possi
bility of back-reflexion of electrons is considered, 
and experiments in which high-speed electrons dif
fracted through nearly 180° are recorded photographic
ally are described. Results do not admit definite 
conclusions between the two- or three-dimensional 
nature of the diffraction mechanism involved, but 
developments may allow application to specimens 
not adaptable to direct electron-diffraction study

N. M. B.
F ix a tio n  of m ag n etic  suspension  p a tte rn s . 

K. V. G r ig o r o v  (Zavod. Lab., 1938, 7, 735—737). 
—The powder is applied as a suspension in 3—5% 
celluloid in COMe2; the film remaining after drying 
fixes the pattern. R. T.

M agnetic  pow der m eth o d  in  foreign  p ractice .
A. G . S p e k t o r  (Zavod. Lab., 1938, 7, 296^—303).— 
Known methods are reviewed. R. T.

M agnetic suspension  m ethod . V. I. N ik o l i n  
and I. J .  L e v s c h h k  (Zavod. Lab., 1938, 7, 303— 
306).—Applications of the method are described.

R. T.
C u rren t balance fo r m easu rin g  m agnetic  fields 

and  suscep tib ilities . A. R. Kaufmann (Rev. Sci. 
Instr., 193S, 9, 369—371). L. S. T.

Effect of h ea t on an  a ir-d am p ed  balance. 
E. L. S a y c e  (Soc. Chem. Ind. Victoria, 1938, 38, 
37—42).—Erratic wandering of the rest point over an 
amplitude of 3 divisions of the scale, equiv. to 0-0003 
g., was due to the conduction of heat from the 24-w. 
lamp used in the optical system of reading through 
its metal bracket to the metal sub-frame of the 
balance. L. S. T.

S em i-au tom atic  p ip e tte  fo r ra p id  and  exact 
delivery of so lu tions. N. I. S t o g n i  (Zavod. Lab., 
1938, 7, 626). R. T.

M acro -m icro -bu rette . N. S. Sonera (Zavod.
Lab., 1938, 7, 627).—A combined macro-micro- 
burette is described. R. T.

T itra tio n  of sm a ll volum es, (a ) E. A. S c h il o v . 
(b ) N. A. T a n a n a e v  (Zavod. Lab., 1938, 7, 378, 378— 
379; cf. A., 1937, I, 196).—Polemical. R. T .

U se of a  p a llad iu m  tu b e  in  gas ana lysis.—See
B., 1938, 1382.

P o rtab le  ap p a ra tu s  fo r d e term in a tio n  of oxy
gen dissolved in  a  sm a ll volum e of w a te r. H. M.
Fox and C. A. W i n g f ie l d  ( J .  exp. Biol., 1938, 15, 
437—445).—A method for determining the amount 
of 0 2 dissolved in H 20  is described. I t  requires only
1—2 c.c. of H 20  and is accurate to 2% even a t low
[02]. J .  M. R,

M icro-analysis of gases. A p p ara tu s  fo r use 
in  a  d ry  m eth o d  of ana lysis  fo r carbon dioxide 
and  oxygen. D. Gilmour (Austral. J . Exp. Biol., 
1938, 16, 208—218).—Modifications in the method 
of Blacet and Leighton (A., 1931,1027) are described,
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the chief advantages lying in the facts that the bubble 
to be analysed is not removed from the apparatus 
during the course of the analysis and tha t the apparatus 
is readily cleaned. D. M. N.

A pparatus for m icro -steam -d istilla tio n . J.
E r d o s  and B. L á sz l ó  (Mikrochim. Acta, 1938, 3, 
304—305).—Two forms of apparatus are described, 
one suitable for steam-distillation of readily volatile 
materials and the other for less volatile materials.

J . W. S.
A utom at fo r m ercu ry  d istilla tion . V. A.

Z a c h a r e v s k i (Zavod. Lab., 1938, 7, 356).—Apparatus 
is described. R. T.

D istilla tion  ap p a ra tu s .—See B., 1938,1374.
C ontinuous h igh-vacuum  s ti ll  and  b .p . a p p a r

a tu s , and  th e  system atic  d is tilla tio n  of a  dew axed 
lu b rican t fraction  of p e tro leu m . R. T. L e s l i e  and 
W. W. H e  h e r  (J. Res. Nat. Bur. Stand., 1938, 21, 
515—533).—The construction of the still and b.p. 
apparatus and their application to the further fraction
ation of a lubricating oil fraction which distilled be
tween 135° and 270°/l mm. are described.

C. R. H.
G lass vapour-density  balance. J . H. S im o n s  

(Ind. Eng. Chem. [Anal.], 1938,10, 587).—The appar
atus is made entirely from Pyrex glass and gives a 
precision of 0-2% with pressures ~500 mm. I t  is 
useful in determining the mol. wts. of gases, and in 
following the course of distillation of a mixture con
taining a homologous series of compounds having a 
no. of isomerides. L. S. T.

A p p ara tu s  fo r safeguard ing  h igh-vacuum  
p um ps. K. S e i l e r  (Z. tech. Physik, 1938, 19, 
283—284).—A simple apparatus for the control of 
the cooling H20  of high-vac. pumps is described.

A. J . M.
M echanical p u m p  fo r the  d raw ing  of gas 

sam ples. S. B. B a r k e r  and E .  S m y t h  (Proc. Soc. 
Exp. Biol. Med., 1938, 38, 745—748).—The pump is 
for drawing samples from a moving stream of gas. 
The samples are sucked into a cylinder by a piston 
which is moved by the same motor th a t propels the 
stream of gas, the movement of this piston being 
produced by the engagement of a ratchet tooth in a 
cogged wheel which moves the piston by a screw- 
gear. The extent of the movement is controlled by 
the no. of teeth through which the wheel is turned.

V. J. W.
Determination of viscosity of extrem ely viscous 

liquids and sols, by the falling-sphere method, 
w ith  counterweight. A. P. V i s c h n i a k o v  (Zavod. 
Lab., 1938, 7, 685—688).—The method gives results 
differing by + 6 —7% from those given by Ostwald’s 
method.

T ak ing  of sam ples fo r s tudy  of k inetics of 
chem ical reactions in  liqu id  m ed ia . A. F. Booo- 
j a v l e n s k i  (Zavod. Lab., 1938, 7 , 733—7 3 4 ).—The 
system is distributed amongst a series of Landolt 
tubes, which are successively removed for analysis.

R  T
P rin tin g  of m illim e tre  sq u ares  on m e ta l 

surfaces. 0 . V. O d in g  (Zavod. Lab., 1938, 7 , 
‘ 39). A thin layer of photosensitive dichromated

gelatin is placed on the cleaned surface, and mm. 
squares are printed out on the film from a negative. 
The unexposed parts are washed off, and the remain
ing gelatin is stained with Me-violet. R. T.

L ab o ra to ry  stu d y  of explosiv ity  of g as  m ix 
tu re s . M. G . G o d s h e l l o , 1. R. M l i n i k , and N. D. 
T a b a k o v  (Zavod. Lab., 1938, 7, 558—560).— 
Apparatus is described. R. T .

D ifferential in d ica to r w ith  a  com bination  of 
m em b ran es of d ifferen t sensib ility . M. B. Nei- 
m a n  (Zavod. Lab., 1938, 7, 624).—An instrument for 
measuring changes in gas pressures of 0 -2 — 1 0 0  atm.
is described. R. T.

U tilisa tio n  of b roken  condensers. G . A. B u t - 
k e v it s c h  (Zavod. Lab., 1938, 7, 628).—Uses for 
broken condenser jackets are suggested. R. T.

M icroscopic stu d y  of p rocesses of d en d ritic  
c ry sta llisa tio n , w ith  exact tim e  reg is tra tio n .
B. E. V o l o v ik  (Zavod.. Lab., 1938, 7, 430—436).— 
The velocity of linear growth of NH 4C1 dendrites is 
registered on a series of photomicrographs, on each 
of which the position of the hand of a chronometer is 
indicated. R. T.

H eated  th e rm o m e te r an em o m eter. C. P .  Y a g - 
LOtr (J. Lid. Hyg., 1938, 20, 497—510).—An 
electrically heated coil surrounds the bulb of a glass 
thermometer. At any chosen voltage the air velocity 
can be calc, from the difference in temp, between the 
heated thermometer and an unheated one. By 
varying the voltage any velocity from 1 0  to 6000 
ft. per min. can be accurately measured. I f  the 
thermometer bulbs are coated with A1 paint the read
ing is unaffected by radiation and the instrument 
may be used near a source of radiant heat. The 
instrument is negligibly affected by variations in air 
temp., humidity, or its own convectional currents.

E. M. K.
P re s su re  re g u la to r. S. C. C o l l in s  (Rev. Sci. 

Instr., 1938, 9, 374).—A regulator for the control of 
the pressure drop across a precision calorimeter is 
described. The regulator reduces the variations to
0 -1 % of the total pressure over an interval of several 
hr. and to 0 -0 1 % for — 1  hr. The pressure drop Varies 
from 1 to 4 atm. and the exit pressure is slightly 
> 1  atm. L. S. T.

C entrifuging of liq u id s. J .  W. B e a m s  (Science, 
1938, 88, 243—244).—A modification of design which 
increases the efficiency of the vac. centrifuge described 
formerly (A., 1937, I, 635) is illustrated. L. S. T.

C entrifuges. H. P .  M a t t h e w s  (S oc. Chem. Ind. 
Victoria, 1938, 38, 47—54).—Data concerning speed, 
power censumption, balance, centrifugal force, etc. 
are mentioned. L. S . T.

New type of a i r  b ea rin g  fo r a ir-d riv en  h ig h 
speed cen trifuges. E. G . P ic k e l s  (Rev. Sci. Instr., 
1938, 9, 358—364).—An oil-damped air bearing and 
driving mechanism suitable for routine centrifuging 
work with large and heavy rotors are described. 
Operating characteristics are discussed. L. S. T .

P rac tic a l speed -m easu ring  devices fo r h ig h 
speed cen trifuges. E. G . P ic k e l s  (Rev. Sci. Instr., 
1938, 9, 354—358).—A direct-reading stroboscope
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with slotted disc and friction drive, capable of 
registering speeds directly with an accuracy >99% , 
and a stroboscope utilising electrical interruption of 
illumination, and suitable for use with the analytical 
centrifuge, are described and illustrated. L. S. T.

Design and  operation  of the  o il-tu rb ine u ltra -  
centrifuge. G. B o e s t a d , K. 0 . P e d e r s e n , and T. 
Sv e d b e r g  (Rev. Sci. Instr., 1938, 9, 346—353).— 
The development of the oil-turbine centrifuge is 
traced with special reference to the principles of design 
for max. resolving power at min. expenditure of 
energy. The efficiency of various types of rotors, 
power consumption, and running costs are discussed.

L. S. T.
O paque u ltracen trifuges fo r d irec t analysis.

J. W. M cB a in  (J. Physical Cliem., 1938, 42, 1063— 
1070).—A no. of inexpensive types of opaque rotors 
suitable for the investigation of sedimentation 
equilibrium and velocity are described. C. R. H.

C entrifuging a rran g e m e n t fo r g rav im e tric  
m icro -d e term in atio n s. A. L a n g e r  (Mikrochim. 
Acta, 1938, 3, 247—252).—The apparatus consists

of a tube for pptn., a small sintered-glass crucible, a 
receiving vessel, and a stand, all of which are 
assembled and placed in the metal container of the 
centrifuge. Transference of the ppt. without loss into 
the weighed crucible is thus facilitated. Details of 
construction are illustrated. L. S. T.

L iquids of s tan d a rd  viscosity . S. F u j i t a  (J. 
Soc. Cliem. Ind. Japan, 1938, 41, 288—290b).—One 
glass and two metal balls for use in the Hoppler 
viscosimeter were calibrated by vj measurements on 
H20  (taken as standard) and aq. glycerol a t 19—30°. 
The -f] of standard liquids 3/1 and 6 II  (U.S. Bureau 
of Standards) wero found to agree -with the reputed 
vals. within 0-01 and 0-2% respectively. The y] of 
a transformer and a turbine oil are given from 6 ° to 
30°. W. A. R.

H ydrogenation  technique. H. J a c k s o n  (Chem. 
and Ind., 1938, 1076—1077; cf. A., 1936, 1132).— 
Micro-technique is described, and an all-glass 
apparatus figured. Decaliydronaphthalene and AcOH, 
alone or mixed, aro recommended as solvents.

A. T. P.

G eochem istry.
S tro n tiu m  in  sea-w ate r and  i ts  effect on cal

cium  d e term in a tio n s. D. A. W e b b  (Nature, 1938, 
142, 751—752).—Spectrographic examination shows 
tha t Sr is pptd. with Ca as oxalate from sea-H20. 
No Sr could be detected in the filtrate and the Ca : Sr 
ratio in the ppt. was the same as tha t in the original 
H ,0 . The errors introduced by neglecting the presence 
of Sr are discussed. A conventional interpretation 
suggested for the term “ Ca content ” is that 
“ calcium ” shall be taken to mean “ Ca after the Sr 
and Ba havo been replaced by Ca.” L. S. T.

B rack ish -w ate r lochs of O rkney. E. A. T. 
N ic o l  (Proc. Roy. Soc. Edin., 1938, 5 8 ,  181—191).— 
The salinity of the Locli of Stenness varies from 9-0 
to 26-8 parts per 1000, the p n from 9-2 to 9-8, and [Ca] 
is 56-0—89-0 mg. per 1. The deeper H20  shows a 
well-marked difference in salinity at the surface and 
at the bottom. The 0 2 content is plentiful. The 
salinity of the Loch of Hannay varies from 0-6 to 4-3 
parts per 1000, and the pn from 9-0 to 9-8; the Ca 
content is 7S mg. per 1. The bottom H g0  a t one 
station contains 139 mg. of Ca per 1. L. S. T.

Cold w a te r  lay er of th e  Scotian  shelf. H. B. 
H a c h e y  (Science, 1938, 8 8 , 307—30S).—The tem p.- 
salinity data reproduced from a section extending 
outwards from the coast near Halifax are discussed 
in relation to the origin of the layer. L. S. T.

C ontent of heavy w a te r  in  the  ea r th  a t  a  dep th  of 
1300 m e tre s . L. S c h a m o v s k i  and N. K a p u s t i n -  
s k a j a  (Acta Physicochim. U.R.S.S., 1937, 7, 797— 
79S).—The determination of the D20  content of 
water taken from a depth of > 1 2 0 0  m. has been 
carricd out by the flotation method. The ratio 
D20  : H 20  =  1 : 4490 is >  in ordinary water and 
indicates an enrichment of D20  in the water in the 
deep layers of the earth. This may be due to the 
separation of the isotopes in the terrestial gravitation

field and to  the dehydration of minerals already 
enriched in D20 . W . R. A.

G lacial lake deposits in  th e  I s a r  valley. E.
S a u e r  (Min. Petr. Mitt., 1938, 50, 305— 355).—  
Mechanical analyses of the sediments and one chemical 
analysis of a fresh-water limestone are given.

L. J . S.
R ad iu m  con ten t of m arin e  sed im en ts fro m  the 

E as t Ind ies, th e  P h ilip p in es, and  Jap a n , and  of 
th e  M esozoic fossil clays of the  E a s t Ind ies.
R. D. E v a n s  and A. F. K i p  (Amer. J . Sci., 1938, 
[v], 36, 321— 336; cf. A., 1938, I, 642).— The mean 
[Ra] in 11 terrigenous-mud, ocean-bottom deposits 
from the vicinity of Japan, the Philippines, and the 
East Indies is 2-5 X 10~12 g. per g., w'hich is 5 to  10 
times >  the usual vals. for sedimentary rocks. The 
terrestrial occurrences of so-called fossil deep-sea 
clays on Borneo, Rotti, and Timor have a lower [Ra] 
than contemporary deep-sea red clays or terrigenous 
muds. The results support the view that Ra and not 
U is primarily pptd. in the ocean-bottom sediments. 
Pptn. of U does not appear to be responsible for the 
high Ra content of deep-sea red clays. L. S. T.

C om position of m eteo rites . H. H. N i n i n g e r  
(J. Geol., 1938, 46, 889— 891).— The generally, 
accepted ideas regarding the average composition of 
meteorites are incorrect since they are based on 
collections th a t are not completely representative.

L. S. T.
A pplication of physico-chem ical p rin c ip les to  

th e  investigation  of the  p ro p e rtie s  of rocks. I I I .  
P o ro sity  : com parison  of m ethods and  conclu
sions. A. H . N i s s a n ,  C. E. W ood , L. V. W. C la rk , 
and A. W . N a s h  (J. Inst. Petroleum Tech., 1938, 
24, 585— 597 ; cf. B., 1938,1119).—Liquid absorption 
and gas expansion methods for determining the poros
ity of rocks are compared. A bulk vol. of 40 c.e.
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provides the optimum quantity of sample for accuracy 
and if this figure is used the methods agree. The gas 
absorption method is rather more costly but the 
liquid absorption method takes longer.

T. C. G. T.
P é tro g rap h ie  ana lysis  of “ p e litig a rtig en  ” 

elem ents of tuffite fro m  B erestow iec. J .  T o k a r - 
s k i  (Bull. Acad. Polonaise, 1938, A, 252—263).— 
Analytical data are discussed. W. R. A.

Geology and  p e tro g rap h y  of the  R o ttenm ann  
and Solk T au e rn  M ts. (S tyria). H . W ie s e n e d e r  
(Min. Petr. Mitt., 1938, 50, 273—304).

“ G lorieta  "  m onazite . 0 . B. M u e n c h  (J. 
Amer. Chem. Soc., 1938, 60, 2661—2662).—The 
monazite contains Th 7-50, Pb 0-339, U 0-106%. 
The age of the mineral, estimated from the above 
ratios, is 858 x  10® years. E. S. II.

A ssociation of several th e rm a l and  s tre ss  
m in era ls  in  th e  Yu H si Kou iro n -b earin g  d is tric t. 
K. T s u r u  (Mem. Ryojun Coll. Eng., 1935, 8 , 167— 
186). Ch. A b s . (e)

E a r th s  of S alinelles. V. C h a rr in  (Céramique, 
1938, 6 , S3—84).—The occurrence, nature, and 
properties of a mineral of the type 3MgO,2Si02 ,2H20  
are described. The sedimentary, refractory material 
has the composition Si02 52—55, MgO 20—23, 
A120 3 3—4,. Fe2Oj 20—22, H20  0—1%. J . A. S.

[S truc tu re  of franco lite . Iso m o rp h ism  of the 
ap a tite  g ro u p .] D. McConnell  (Amer. Min., 1938, 
23 , 606).—Corrections (cf. A ., 1938, I, 52, 283).

L. S. T.
Johannsen ite , a  new  m anganese  pyroxene.

W. T. S c h a l l e r  (Amer. Min., 1938, 2 3 , 575—582).— 
Johannsenito (I), Mn0,Ca0,2Si02, p 3-6 approx., 
has the same structure (X-ray photographs) as diops- 
ide and hedenbergite. (I) occurs a t Bohemia mining 
district, Lane Co., Oregon, Hanover, N.M., Franklin, 
N.J., near Schio, and a t Campiglia, Italy, Puebla and 
Pachuca, Mexico, and probably a t Rczbanya, Hun
gary, Elba, and Algeria. The indices of refraction calc, 
for the pure mineral are a 1-710, p 1-719, y 1-738; 
the vais, measured for samples from most of the above 
localities are, in general, slightly <  these figures. (I) 
readily fuses and is decomposed by evaporation with 
HC1. Seven chemical analyses of (I) from different 
localities are tabulated. The relation to other 
anhyd. Mn silicates is discussed. At — 830°, (I) 
inverts to bustamitc: L. S . T.

P reh n ite  from  C oopersburg , Pennsylvania.
D. M. F r a s e r  and R. D. B ü t l e r  [with C. S. H u r l r u t , 
jun.] (Amer. Min., 1938, 23, 583—587).—Chemical 
and spectroscopic analyses and the optical properties 
of well-developed crystals of prehnite are recorded.

L-S.t.
A ndalusite in  p eg m atite  fro m  F resno  County, 

California'. G. A. M a c d o n a l d  and R. M e r r l v m  
(Amer. Min., 1938, 23 , 588—594).—The variation in 
colour from pale pink to dark reddish-violet is a ttri
buted to replacement of A1 by Fe111. Chemical 
analyses and optical properties for the light- and 
dark-coloured materials are given. Spectrographic 
analyses show that, in addition to other elements, 
traces of Cu, Ga, and Ge are present in both cases.

The andalusito (I) has been developed by pneumato- 
lytic action following the crystallisation of the sur
rounding pegmatite. Subsequently, hydrothermal 
solutions have altered part of the (I) to sericite.

L. S. T.
D isin teg ra tio n  and  exfoliation of g ra n ite  in  

E g y p t -  R -  F a r m in  (J. Geol., 1938, 46, 892—893).— 
Dilation after the removal of load is the only one of 
suggested processes that is always available a t local
ities where rock exfoliation is found (cf. A., 1938, I, 
282). L ,S . T.

A ndalusite and  s illim an ite  in  uncon tam inated  
igneous rocks. E. S. H il l s  (Geol. Mag., 1938, 75, 
296—304).—Evidence th a t andalusite and sillimanite 
can crystallise as pyrogenetic minerals and that they 
are not invariably contamination minerals in igneous 
rocks is presented. L. S. T.

M etam orphosis  of th e  am phibo lite  rocks of the 
T a tra .  I I .  S. K r e u t z  (Bull. Acad. Polonaise, 
1938, A, 265—272; cf. A., 1938,1, 376).—Petrological. 
Chemical analyses of a gneiss, a biotite schist, etc. 
from the Wielicka valley are recorded, and discussed.

L. S. T.
D istrib u tio n  of boron  in  A lsa tian  p o tash  sa lt 

beds.—See B., 1938, 1409.
W eathering of po tash -fe lspar. C. W. Co r r e n s  

and W. v o n  E n g e l h a r d t  (Chem. Erde, 1938, 12,
1 —2 2 ).—Details of which a preliminary account has 
been already given (A., 1938,1, 281). L. J . S.

P ro b lem  of the carb o n ate-ap atites . A c a r
bonate oxy-apatite (dahllite). D. M c Co n n e l l  
(Amer. J . Sci., 1938, [v], 36, 296—303; cf. A., 1938,1, 
52, 283).—Chemical (analysis given) and X-ray data 
for dahllite from Mouillac, France, support the 
existence of carbonate-apatites with C04 -groups.

L. S. T.
C alcio-gadolinite, a  new  varie ty  of gadolin ite 

found in  T ad a ti v illage, N agano prefec tu re . T.
N a k a i  (Bull. Chem. Soc. Japan, 1938, 13, 591—
594).—A variety of gadolinite in which the rare-earth 
elements are partly replaced by Ca (11-9%) is 
described. " F .  J. G.

P etro logy  and  s tru c tu re  of th e  F rancon ia  
quadrang le , N ew H am psh ire . C. R. W il l ia m s  
and M. P. B il l in g s  (B u ll.  Geol. Soc. Amer., 1938, 49, 
1011—1043).—The rocks of this quadrangle belong to 
three chief groups: (i) highly metamorphosed sedi
ments and volcanics, (ii) the sub-alkaline New 
Hampshire magma series, and (iii) the alkaline White 
Mountain magma series. In  (ii) biotite is the only 
primary ferromagnesian mineral present in quantity, 
whilst in (iii) biotite is less important, but fayalite, 
hastingsite, and hedenbergite are common; fluorite 
and allanite are characteristic accessories. Chemical 
analyses of 8  plutonic rocks of this quadrangle are 
given. L. S. T.

Valdez Creek m in ing  d is tric t, A laska , in  1936.
R. Thck (U.S. Geol. Survey, 1938, Bull. 897b , 
109—131).—The lode and placer Au deposits are 
described. L. S. T.

A lunite deposits of the  M arysvale region, 
U tah . E. Ca l l a g h a n  (U.S. Geol. Survey, 1938,
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Bull. 8 8 6 d , 91—134).—The geology of the district, 
and the history, development and production, 
mineralogy, type, and chemical composition of the 
deposits are described. The vein alunite is the K 
variety, whilst the Na variety, natroalunite, makes up 
some of the replacement deposits; 13 analyses of the 
vein deposits and their wall rocks, and 39 analyses of 
the replacement deposits, are recorded. L. S. T.

C rystallograph ic s tudy  of ch ris tian ite . J. 
W y a rt and P. C h a te la in  (Bull. Soc. frang. Min., 
1938, 61, 121—126).—X-Ray data for christianite (I) 
from Richmond, Australia, give a 10-00, b 14-25, c 
8-62 A.,: p 54° 20'; space-group — P21/m  or Cl — 
P 2V The unit cell has a vol. of 998 X lO-2 1  cm.3; 
p 2-204. Chemical analyses of specimens from 14 
different localities show the formula to be approx. 
K 2Ca2Al6Si10O3 2,12H2O. (I) is analogous to harmo- 
tome in structure. L. S. T.

M icroscopic-p lan im etric analysis of 0 3 nick 
g ran ite  in  W olhynien. J . T o k a r s k i  and (Mme.) H. 
Ga win ska (Bull. Acad. Polonaise, 1938, A, 343— 
353).—Results are recorded. W. R. A.

Leaching of g ra n ite  and  som e o th er rocks.
E. H. D a v is o n  (Min. Mag., 1938, 25, 217—220).— 
Aerated distilled H20  was allowed to drip five times 
over crushed rocks (granite, gabbro, limestone), then 
evaporated, and the residue weighed and analysed. 
This process repeated 25 times seems to sliowr a 
rhythm in the amount of material dissolved. L. J . S.

Id en tity  of zinckenite and  keeleyite. G. V a u x  
and F. A. B a n n is t e r  (Min. Mag., 1938, 25, 221— 
227).—Zinckenite from the Harz Mts. has hitherto 
beon described as orthorhombic, but pseudo-hexagonal 
by twinning, and with the composition PbSb2S4, iso- 
morphous with chalcostibite (Cu2Sb2S4) and emplectite 
(Cu2Bi2S4). X-Ray photographs prove it to be truly 
hexagonal with until cell dimensions a 44-06, c 8-60 A., 
and space-group or C\h. Keeleyite from Bolivia 
gives the same X-ray patterns. Recalculation of 
published analyses gives a closer approach to 
Pb 72Sb1S8S324 =  12(6PbS,7Sb2S3) than to 
Pb 8 1Sb162S324 =  81(PbS,Sb2S3) for the contents of the 
unit cell. L. J . S.

A'-Ray exam ina tion  of m o rd en ite  (ptilolite). 
C. Wa y  j i o u t h ,  P. C. T h o r n e l y ,  and W. H. T a y l o r  
(Min. Mag., 1938,25, 212—216).—X-Ray photographs 
of the fibrous zeolites, ptilolite (d 2-15) from Elba, 
mordenite (d 2-12) from Mull, and flokite (d 2-102) 
from Iceland, show them to be orthorhombic with 
dimensions (Mull) 'a 18-25, b 20-35, c 7-50 a . ,  and four 
mols. (Ca,Na2 ,K2 )Al2Si1q02 4 ,7H20  in the unit cell. 
Pyroelectric tests were inconclusive, and the space- 
group is either DU or C™. L. J . S.

Low -grade m etam o rp h ic  actino litic  am phibole 
from  New Z ealand. C. 0 . H u t t o n  (Min. Mag., 
1938, 25, 207—211).—Chemical analysis and optical 
data are given of an amphibole isolated from a 
low-grade metamorphic - albite-epidote-actiriolite- 
chlorite-calcite-schist from Coronet Peak, Otago, 
New Zealand. The formula is deduced as 
(OH)2(Na,Ca)2(Mg,Fe,Ti,Al)5 (Si, A1)80 22. I t  is demon
strated tha t the max. angle of optical extinction in 
prism zone is not th a t on t he plane (010). L. J. S.

The stilpnom elane g roup  of m in e ra ls . C. O . 
H u t t o n  (Min. Mag., 1938, 25, 172—206).—Six 
chemical analyses -with optical data are given of stilp
nomelane from the original locality (Zuckmantel, 
Silesia), from Baern in Moravia, and from low-grade 
metamorphic schists in western Otago, New Zealand, 
together with seven analyses of the New Zealand 
rocks. They show a gradation from a dark green 
hydrous ferrous silicate to a  brown hydrous ferric 
silicate, due to oxidation, and n increases progressively 
with the amount of Pe20 3. I t  is suggested tha t the 
original analyses of Rammelsberg (1835) were in 
error in stating Fe as Fe11 instead of Feln , and the new 
name ferrostilpnomelano is proposed. Parsettensite 
is included as a Mn member of this series, since X-ray 
measurements [by I. F a n k u c h e n ] give similar data.

L. J . S.
R ocks collected by  the  Ita lian  geograph ical 

expedition  to  K a rak o ru m  (1929). P. C o m u c c i  
(Mem. R. Accad. Lincei, 1938, [vi], 7, 93—235).—A 
detailed description, with analyses, of the various 
metamorphic and eruptive rock specimens collected 
during the expedition. O. J . W.

C ontact re la tio n s  betw een rhyo lite  and  b asa lt 
on G a rd in er R iver, Y ellowstone P a rk . C. N. 
F e n n e r  (Bull. Geol. Soc. Arner., 1938, 49, 1441— 
1483).—The marked contact effects produced by a 
flow of mobile rhyolite over a basaltic- surface are 
described. In  many places the rhyolite penetrated 
deeply into the basalt as complex networks of vein 
and dyke-liko bodies. The basalt was vigorously 
attacked, parts of the surface being removed, whilst 
near the contacts the composition of the basalt was 
greatly modified. Basaltic constituents were re
moved and rhyolite constituents substituted in such a 
way th a t the compositions of the altered rocks lie on 
straight lines between those of rhyolite and basalt. 
18 chemical analyses of the modified and unmodified 
basalts and the rhyolite are given. L. S. T.

M etalliferous m in e ra l deposits of the  Cascade 
R ange in  O regon. E. C a l l a g h a n  and A. F .  B u d - 
d in g t o n  (U.S. Geol. Survey, 1938, Bull. 893, 136 pp.). 
—The general geology, the mineral deposits, and 
numerous mines and prospects are described.

Li S T
C lay m in e ra ls .—SeeB., 1938,1415.
M ode of deposition  of coal seam s. M icro

scopic study . R. G. H. B . B o d d y  (Trans. Inst. 
Min. Eng., 1938, 96, 100—107).—Petrographic
analyses of three Yorkshire seams, differing widely 
in character and geological age, suggest tha t no gross 
changes in maimer of deposition occurred during the 
formation of any of the three seams, such as would 
be demanded by the in situ theory for clarain and 
the drift theory for durain formation. H. C. M.

Coal seam s of K araw anken  [C arin thia]. F,
K a h l e ii  (Berg u. Huttenm&nn. Monatsh., 1938, 8 6 , 
201—205).-—The geological formation is discussed.

R. B. C,
iEolian soils from  B raz il. F .  W . F r e i s e  (Chem. 

Erde, 1938, 12, 42—49).—Chemical analyses of loose 
soils deficient in humus from the arid region in N.E. 
Brazil are given. L. J . S.


