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A xiality of lig h t em ission  of the  hydrogen 
atom  in  th e  electric field. J .  S t a r k , R .  R it s c i i l , 
ariclH. V e r l e g e r  (Physikal. Z., 1938,39,503—517).— 
The intensity ratio of the components of the H lines 
in positive rays under the action of an electric field 
has been investigated under various conditions. 
With the exception of the ± 2  components of H 0  

and Hr the long-wave components are more intense 
than the short-wave when the applied field is in the 
same direction as the positive rays. This dissym­
metry is reversed if the directions of the field and 
positive rays are opposite. The pressure of gas alters 
the degree of dissymmetry, and in the case of opposite 
directions of field and rays the dissymmetry decreases 
with decreasing pressure. In  the case of light 
emitted when positive rays pass from a space where 
the gas pressure is about 5 mm. to one where it  is 
very low, the intensity ratios are much smaller, and 
the dissymmetry is not reversed if the directions of 
field and rays are opposite. The effect in a transverse 
field has also been investigated. The polarisation 
of Ha is determined under various conditions in 
both the longitudinal and transverse fields.

A. J . M.
L igh t em ission  and  ion isation  of th e  m oving 

s ta te  of hydrogen  a to m s in  s tro n g  electric fields.
J. S t a r k  and R .  R it s c h l  (Physikal. Z., 1938, 3 9 , 
517—522).—I t  is shown tha t ionisation by collision 
is rendered more easy under the action of an external 
electric field in the case of the anodic moving state of 
the H atom than for the cathodic state. The electric 
field is not directly responsible for the effect.

A. J . M.
D etection of negative d ispersion  in  electrically  

excited helium . M. K r u s e  (Z. Physik, 1938, 109, 
312—331).—Negative dispersion in electrically 
excited He was detected by the “ hook ” interference 
method of Roshdestvenski, a t several XX correspond­
ing with 2s3S  and '2pzP  transitions of the He triplet 
system. A light source emitting a continuous 
spectrum in the region of 3889 a . is described. From 
the results, the approx. increase in packing no. for 
the states of the He mol. is calc. H. C. G.

S p ec tru m  of N , and  CO in  L ym an region. 
V. M. T s c h t t l a n o v s k i and S. I. G a s s iw e v it s c h  
(Physikal. Z. Sovietunion, 1937, 12, 83—88).—Im ­
provements in the technique of exploring the Lyman 
region have enabled the resolving power to be increased 
to 40,000. Preliminary X vals. for 27 band heads of 
the CO mol. are given, and the mol. spectrum of Is2  is 
discussed. J . A. D.

F o rm atio n  and  excitation  of m olecule ions in  
active n itrogen . U. Stille (Z. Physik, 1938, 109,

491—502).—A new theory of the excitation of 
negative bands in active N (due to Kaplan) is 
discussed. L . G . G.

A t m o s p h e r i c  s o d i u m .  J .  C a b a n n e s , J .  D u f a y , 
and J. G a u z it  (Compt. rend., 1938, 206, 1525— 
1528; cf. A., 1938, I, 285).—Previous observations 
are reviewed and discussed. The luminescent layer 
is ~130 km. above the earth’s surface, the intensity 
of the D rD2 doublet corresponding with 2  x  1 0 1 1  

2P  -> 2S  transitions per sec. per eu. in. The lumines­
cence is attributed to cosmic dusts or meteorites, which 
may account for the deposition of 2-5 X 107  atoms of 
Na per sec. per sq. m. of the earth’s surface. This is 
in agreement with the appearance of meteorites a t an 
altitude of —130 km. The possibility of attributing 
certain lines in the night sky spectrum to Ca and Al, 
which may also have meteoric origin, is suggested.

A. J. E. W.
P o l a r i s a t i o n  o f  t h e  r e s o n a n c e  r a d i a t i o n  o f  N a 2 

v a p o u r .  P. P r i n g s h e i m  (Physica, 1938, 5 ,  489— 
494).—Observations on a singlet and a doublet series 
in the Na resonance spectrum, excited a t 320° by 
light from a Cd arc, show tha t the lines in these series 
are 40% and 12% polarised, respectively, in fair 
agreement with theory. Addition of He reduces th e  
degree of polarisation in each case, and causes emission 
of unpolarised D lines. A. J . E. W.

R e v i s i o n  o f  A l l  t e r m s .  R. S c h m id , L . G e r o , 
K .  L o r in c z i , and G . N ett (Nature, 1938,141,1017).— 
The seven Al I lines (data given) obtained in spectro­
grams of an interrupted Al arc are due to a 4P  -> iP  
transition and not to a 2D-^P  transition (A., 1929, 
120C). The term-val. of 3s3p2 ~D must be dropped.

L . S . T.
Z e e m a n  e f f e c t  i n  a n  a n o m a l o u s  s e r i e s  o f  a r g o n .  

P. J acqttin ot  (Compt. rend., 1938, 206, 1635— 1638). 
—Measurements on lines in the p sns series are 
recorded. The results are not in agreement with 
Houston’s theory (A., 1929, 480). A. J. E. W.

L o w  t e r m s  in  C o  v i . I .  S . B o w e n  (Physical Rev., 
1938, pi], 5 3 ,  889—890; cf. A., 1938, I," 53).—Full 
data and classifications for about 100 lines and 44 
term vals. are tabulated. N. M. B .

Q u a d r u p o l e  m o m e n t  o f  fp C r a n d  " ¡ X e  a n d  
m e c h a n i c a l  m o m e n t  o f  fJKr. H. K o r s c h in g  (Z. 
Physik, 1938, 109, 349—357).—From measurements 
on the K r  I  and the Xe x lines in  the near infra-red the 
quadrupole moments of | |K r  and “ JXe are 0-04 x  
ItH» and <  0-03 X 10“®* cm.3, respectively. The 
mechanical moment of | |K r  =  9/2. These results are 
included in a table of all known quadrupole moments 
to date. L . G . G .
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A bsorp tion  b ands of ru b id iu m  and  cæ sium  in  
the  presence of foreign gases. N. T. Z e  and C. 
S i ia n g -Y i  (J. Phys. Radium, 1938, [vii], 9, 169— 
170).—In the presence of He, Ne, A, N2, and H 2  

narrow and diffuse absorption bands appear on the 
short-X side of the second member of the principal 
series of Rb and Cs. The position and magnitude of 
the band depend on the gas employed. The breadth 
of these bands increases in the order No, N2, He, H 2, 
and for the same gas is greater for Rb than for Cs. 
The intensity of the band increases with concn. of 
alkali and of gas. W. R. A.

T heory of the  forb idden  m ercu ry  line 2655-8 A. 
(6 3P0— ô^S'o). W. O i’ECix o w s k i (Z. Physik, 1938, 
109, 485—490).—The intensity ratios of the com­
ponents of the hyperfine structure of this line, and 
the ratio of their total intensity to tha t of the reson­
ance line 2537 a ., are evaluated. The derived results 
are in agreement with the conception of interaction 
between the electron envelope and the nuclear 
magnetic moment. L. G. G.

Effect of oxides and  im p u ritie s  on m eta llic  a rc  
re ign ition . J. D. Ç o b in e  (Physical Rev., 1938, [ii], 
53, 911).—Experiments on Cu cathodes confirm the 
conclusions of Suits (cf. A., 1938, I, 293) on the
necessity of oxide on the cathode to establish a stable 
arc. N. M. B.

M etallic sp ec tra  obtained u sing  sh a tte rin g  
explosives. A. M i c i i e l -L é y y  and H. M u r a o u r  
(Compt. rend., 1938, 206, 1566—1568; cf. A., 1937, 
I, 250).—The spectrum ,of the flash accompanying 
detonation of a C(N02)d-PhMo mixture in a cavity in a 
metal block contains arc lines and occasionally a few 
weak spark lines of the metal. Many absorption lines, 
generally of the non-ionised metal, are also observed 
in the continuum. A. J. E. W.

S ta rk  effect on m u ltip le  lines. W. L o c h t e - 
H o i.t g r e y e n  (Z. Physik, 1938, 109, 358—373).— 
Tables are given for the relative term displacements 
of the Stark effect components of multiple lines up to 
septets ; intensities and polarisation of the com­
ponents are also given. L . G. G.

A tom ic lines in  th e  sp ec tru m  of A n tares.
D . N. D a v is  (Astropliys. J ., 193S, 87, 335—351).— 
Evidence for the presence of H, Na, Mg, Al, Si, Ca, 
Ca+, Sc, Sc , Ti, Ti+, V, V i  Cr, Cr+, Mn, Fe, Fe+, Co, 
Ni, Cu, Zn, Sr, Si", Y t, Y t+, Zr, Zr+, Ru, Ba+, La+, 
Co+, IV ,  N d+, Sm+, Eu-, Gd+, and Dy+ from at. 
lines has been obtained. Line counts and max. 
intensities are summarised. Mol. data established 
tho presence of B, C, N, O, and F. H lines are 
excessively strong, and Yt lines strong. The unusual 
strength of the Ca+, Ba+, and Sr+ lines must be duo 
largely to the low surface gravity and the great extent 
of the atm. of Antares. L. S. T.

C om pton sca tte rin g  of rad ia tio n  w ith in  a  s ta r . 
A. B. S e y e r n i  (Compt. rend. Acad. Sci. U.R.S.S., 
1938, 19, 45— 48).—Mathematical. The influence 
of Compton scattering on the total opacity of stellar 
m atter is examined. N. M. B.

E xperim en ta l verification of the  quan tum
m echanical d ispersion  theo ry  by reflexion and  
diffuse sca tte rin g  of A'-rays from  zinc. \V. A.

B r u c e  (Physical Rev., 193S, [ii], 53, 802—806).— 
The F  vals. obtained in the powder crystal experi­
ments of various investigators, when corr. by the temp, 
factor given by experiments on diffuse scattering, can 
be used to verify Honl’s formula for the X-ray 
scattering power of an atom for XX near the absorption 
edge. All existing data on the at. structure factor (/) 
vals. of Zn are in good agreement when corr. by the 
temp, factor and the Honl A/. Full data are tabul­
ated. A set of /  vals. for Zn shows th a t there is 
electron distortion, and evidence is given that the 
distortion of the electron atm. extends deeper into the 
atom than the valency electrons. N. M. B .

Law s governing the  glow ing anodic envelope 
and  th e ir  re la tio n  to  those for the  s tr ia ted  posi­
tive co lum n in  hydrogen  an d  n itrogen . A.
G u n t j ie r -S c h u l z e , W . B a r , and H. B e t z  (Z. Physik, 
1938, 109, 293—309).—The glowing anodic envelope 
is formed in H 2  under sharply defined discharge con­
ditions, and takes the form of concentric rings or 
figures consisting of patches of great luminosity. 
The relation between these figures, c.d., and gas 
pressure has been measured and the phenomenon is 
explained in terms of the min. discharge voltage 
principle. These theoretical considerations led to 
the experimental production of the phenomenon in 
N2. The relation between the anodic glow and the 
striations of the positive column is discussed.

H. C. G.
M ode of operation  of the  hollow  cathode. A.

L o m p e  (Z. Physik, 1938, 109, 310—311).—The 
relationship between curvature of the cathode surface, 
cathode voltage, c.d., and gas pressure is discussed.

H. C. G.
S im ple re la tio n  in  the  glow  d ischarge. Y.

K ashvagi (Sci. Papers Inst. Phys. Chem. Res. Tokyo, 
1938, 34, 461—476).—From photographs of the 
steady discharge in N 2  a t 0-1—0-5 mm. Hg p  in a 
cylindrical tube, with various electrodes ( 1 2 1  combin­
ations of 1 1  metals) and terminal voltages (F), the 
relation Bk 2  — V — nu — V0 has been established, 
where n  is the no. of strije, u the ionisation potential 
(16 v.), and h the distance from cathode to vertex of 
positive column. The const. B  varies with p  and tubo 
diameter. The const. F0, dependent only on the 
electrode metals, =  Vc +  VA +  const., where Vc and 
VA are interpreted as the normal fall in cathode and 
anode potentials, respectively. Vals. of Vc are partly 
confirmed by Rottgardt’s data. I. McA.

T heoretical d e term ina tion  of Tow nsend co­
efficient. S. M o r a l e v  (Physikal Z. Sovietunion, 
1937, 12, 89—104).—The coeffs. of vol. ionisation are 
calc, theoretically for pure gases arid for gas mixtures, 
taking into account elastic and inelastic collision 
processes etc. The ionisation coeff. can be repre­
sented by a =  <f>[(Elp),K] where E  is the field strength, 
p  the pressure, and K  the energy losses of the electrons. 
The variation of oc with the concn. of A in the mixtures 
A--N„, A-Hg, and A-Hg-N, has been determined.

J. A. D.
Photo-electric p ro p e rtie s  of evaporated  b is­

m u th  film s. A. H. W e b e r  (Physical Rev., 1938, 
[ii], 53, 895—899).—Investigations by Du Bridge’s 
method (cf. A., 1932, 209) of Bi films deposited on
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glass by evaporation in vac. show tha t the photo­
electric emission and threshold X increase with film 
thickness to a limiting val. Good agreement with 
theory is obtained for the temp, range -53-8° to
24-4°, but not for higher temp. The measured max. 
threshold X was between 2564 and 2600 a ., and the 
mini val. corresponding with a glass surface thinly 
spattered with Bi was between 2443 and 2506 a . 
Exposure to possible gas contamination showed little 
effect. N. M. B.

E vaporation  of a tom s, ions, and electrons from  
tungsten . A. L. R e im a n n  (Phil. Mag., 1938, [vii], 
25, 834—848).—Data are recorded. The present 
theory of positive-ion emission is regarded as being 
too simple. A variable surface factor, which has an 
important effect on ion emission without affecting 
appreciably electron emission or evaporation, should 
be taken into account. H. J . E.

R elation betw een contact po ten tia l and w ork  
of escape. W. H e in z e  (Z. Physik, 1938, 109, 
459—471).—The contact potentials of W and Ta in 
vac. were measured and data compared with tho 
work of electron escape derived from the emission 
equation. Results are in agreement with the theory 
that the contact potential of two conductors in vac. =  
difference between their works of electron escape.

L. G. G.
Theory of sp ira l o rb its  of the electron in  a 

coulom b field. J . F r e n k f x  and J . R o j a n s k i  
(Physikal. Z. Sovietunion, 1938, 13, 181—197).— 
Mathematical. 0 . D. S.

Conception of the  corpuscle. A pplication to  
heavy electrons. J . L. D e s t o it c h e s  (Compt. rend., 
1938, 206,1281—1284).—The definition of a corpuscle 
and the nature of the heavy electron are discussed.

A. J . E. W.
P rocess of d ischarge and ionic efficiency in  the 

positive-ray d ischarge. C. H a t l e r  (Naturwiss., 
1938,26,382; cf. A., 1938,1, 222).—Further reference 
is made to the positive-ray tube as a source of ions 
for at. transmutation experiments. A. J . M.

L ow -tem peratu re  th e rm a l source of Li ions.
H. Lu (Physical Rev., 1938, [ii], 53, 845—846).— 
At temp, as low as 700° amblygonite, LiAl(F,0H)P04, 
emits Li ions, the current obtained being > 1 0  times 
that from spodumene a t 1000°. The time-current 
curve shows resolution of the 7Li and °Li isotopes, and 
the emission reaches a max. after about 6  hr.

N. M. B.
D irect evidence for the  N ,K  ion in  the  d is­

charge reaction  betw een N 2  and  H 2. G. C.
E l t e n t o n  (Nature, 1938, 141, 975—976).—Examin­
ation by means of a mass spectrograph shows that 
N2 H + is produced abundantly when a mixture of 
N2  -{- H 2  is bombarded with electrons. N ,H + appears 
to owe its origin to N~f and not to H2+, and the 
reaction commences a t the ionisation potential of N2. 
The formation of N2H r’ is only the first stage in the 
production of NH3. The probability of its formation 
is >  tha t of H3+. L. S. T.

F orm ation  of negative ions a t  surfaces. F.-L. 
Arnot and C. B e c k e t t  (Nature, 1938, 141, 1011— 
1012; cf. A., 1938, I, 4, 274, 337).—The negative ion

emitted from a metal surface by bombardment with 
positive ions need not necessarily be of the same 
element as the bombarding ion. Five peaks (mass 
nos. approx. 16, 24, 32, 37, and 44) of light negative 
ions are obtained by the mass spectrograph when the 
electrodes are bombarded by positive ions of A, N, 
or Hg, and the negative ion curves produced by each 
type of positive ion are practically identical. No 
negative ions of N are formed. After treatment of 
the electrode surfaces with 0 2, bombardment by 
positive ions of Hg produces 0~ and 0 2~. The peaks 
reported above probably arise in a similar way from 
other gases and vapours either occluded in the metal 
or adsorbed on its surface. L. S. T.

Im provem en t of resolving pow er of m ass  
spec trog raphs. R. H e r z o g  and V. H a u k  (Physi­
kal. Z., 1938, 39, 463—466).—The resolving power of 
mass spectrographs can be improved by substituting 
for the slit a diminished image of a slit. This can be 
dono by means of a small radial electric field applied 
before the usual electric field of the spectrograph. 
Tho new conditions for double focussing are given, and 
an expression for the resolving power is deduced. Tho 
advantages and disadvantages of the method are 
discussed. A. J . M.

A t. w t. of p o tassiu m  from  sunflow er seed 
h u lls .—See A., 1938, II I , 631.

Range of occurrence of s tab le  isotopes. H.
B r o w n  (Physical Rev., 1938, [ii], 53, 846).—Regular­
ities in tho A -2Z ,Z  (Harkins) diagram are discussed, 
and 23 stable undiscovered isotopes are predicted.

N. M. B.
R elation betw een atom ic n u m b er and  isotopic 

n u m b er for s tab le  isotopes. G . E. G ib s o n  and
H. B r o w n  (Physical Rev., 1938, [ii], 53, S46; cf. 
preceding abstract).—Curves for A -2Z ,Z  for all 
stable isotopes and for all odd and even vals. of tho 
isotopic no. amplify the regularities previously 
discussed. N. M. B .

Q uantum  reactions in  the  biological action of 
ray s. K. S o m m e r m e y e r  (Z. Physik, 1938, 109,
332—340).—The definition of collision no. and its 
relation to X and half dose val. in biological radiation 
reactions are considered theoretically. H. C. G.

P re lim in a ry  m easu rem en ts  of the hea t p ro ­
duced by the  in te rn a l deform ation of a  block of 
lead influenced by its  own w eight. W. Swiento- 
s l a w s k i , L. K e f f l e r , and J. S a l c e w ic z  (Bull. 
Acad. Polonaise, 1937, A, 546—554; cf. A., 1932, 
137 ; 1934, 623, 748, 938; 1937,1, 478).—The micro­
calorimetry of long-lasting processes (e.g., radiology) 
is discussed, with special reference to the spontaneous 
heat produced in a suspended block of Pb due to its 
deformation over 20 days. I. McA.

E lec tric  effluvium , a tm ospheric  aerosol, and 
th e  m easu rem en t of the rad ioactiv ity  of the 
a tm osphere . G. Aliverii (Nuovo Cim., 1938, 15, 
66—67).—The method of measuring atm. radioactivity 
previously described (A., 1932, 926) is discussed 
further. 0 . J . W.

In te rn a l conversion of electrons of actinon. 
W. E. B e n n e t t  (Proc. Camb. Phil. Soc., 1938, 34,
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282—289).—The energies of the secondary p-rays 
arising from actinon by internal conversion have been 
measured by the cloud chamber method. The 
internal conversion coeffs. were in agreement with the 
previous experimental vals. Tracks of Auger elec­
trons associated with the secondary electrons were 
found. P. J . L.

F o rm atio n  of p ositron -e lec tron  p a irs  by  y- 
rad ia tio n . K. Z u b e r  (Helv. Phys. Acta, 1938, 11, 
207—218; cf. A., 1937, I, 437).—The formation of 
positron-electron pairs in A by means of y-rays from 
radio-Th has been studied using an automatic Wilson 
chamber. Pairs probably due to y-radiation of 
energies 1-7—2-1 and 3-0—3-4 M.e.v. are observed, 
the latter corresponding with 9 quanta per 100 
quanta of 2-62 M.e.v. The mean energy difference 
between the positrons and electrons, and the distribu­
tion of the angles between the y-rays and the electron 
and positron trajectories, are in accord with the 
Bethe-Heitler theorv (A., 1934, 1150).

A. J . E. W.
A ngu lar d is trib u tio n  of p a irs  in  k ryp ton .

L. V. G r o s c h e v  and I. M. F r a n k  (Compt. rend. Acad. 
Sci. U.R.S.S., 1938, 19, 49—54).—The angular dis­
tribution of pair components was investigated by 
stereoeomparator determinations of the spatial 
position of the vertex of the pair, of ono point on the 
electron track, and of one on the positron track. 
Results are tabulated and discussed. N. M. B.

Efficiency of neu tro n  production  by  deu terium  
canal-rays. W. d e  G r o o t  and F. M. P e n n i n g  
(Physica, 193S, 5, 512—519).—The effective cross- 
sections, a, for D, Li, Be, and C, as a function of the 
velocity v of impinging deuterons, are derived, using 
previous experimental data (A., 1937, I, 438). I t  is 
found tha t a oc vmef, where 0  >  m >  — 2  and y  =  
2rczZc/137y (z being the no. of unit charges on bom­
barding particles of mass Z). Using this formula tho 
neutron yields have been extrapolated to lower 
deuteron energies. Other published results are in 
agreement with the formula if m =  — 1 .

A. J . E. W.
E lastic  and  inelastic  sca tte rin g  of fa s t n eu tro n s .

D. C. G r a h a m e  and G . T. S e a b o r g  (Physical Rev., 
1938, [ii], 53, 795—801).—Cross-sections for tho 
combined processes of absorption and inelastic 
scattering of fast neutrons Q>4-5 and ¡>7 M.e.v.), 
measured for a no. of elements by the use of absorbing 
cylinders and A1 or Fe detectors, show a smooth 
increase with increasing at. no. For neutrons of 
energies ¡>7 M.e.v. the ratio of these cross-sections 
to tho cross-section for absorption +  total scattering 
is approx. const, a t about 0-4. The existence of 
a scattering of fast neutrons in which little or no 
energy is lost is demonstrated experimentally and 
approx. cross-sections are obtained. Cross-sections 
for an “ effective absorption ” of medium fast 
neutrons are smaller than those for the faster neutrons 
and show a max, for at. no. about 50 and a marked 
decrease for the heaviest elements (cf. A., 1937, I, 
593). N. M. B.

A bsorp tion  of g roup  /I neu tro n s in  silver.
H. P a x t o n  (Nature, 1938, 141, 971—972).—An 
absorption curve for group A  neutrons, from Rn -f-

Be in paraffin, in Ag with thin detectors (0-01 to
0-006 g. per cm.2) is reproduced. The points for zero 
and 0-0058 g. per cm . 2  absorption give a min. val. of 
59; t  19 cm . 2  per g. for the absorption coeff.

L. S. T.
Yield and  energy of neu tro n s from  th e  nuclear 

reac tion  °D - f  ®D =  ¡¡He +  Jn . E. B a l d i n g e r ,  P. 
H u b e r ,  and H . S t a u b  (Helv. Phys. Acta, 1938, 11, 
245—268).—A canal-ray tube for the production of 
deuterons, with associated ionisation chamber, ampli­
fier, and recording oscillograph, is fully described. 
Using a D3 P 0 4  target the apparatus is equiv. as a 
neutron source to ~0-5 g. Ra +  B e , the total neutron 
yield being 1-15 X 107 per sec. using 130 kv. deuterons. 
The yield referred to a pure D target and 100 kv. 
deuterons is one neutron per 8 X 10° deuterons. The 
energy of the neutrons a t 51° to the 130 kv. deuteron 
beam is 2-6 M.e.v., the energy yield of the D +  D 
reaction being 3-1 M.e.v. The variation of the yield 
with the accelerator voltage and deuteron current has 
been investigated. A. J . E. W.

Loss of n eu tro n s by n eu tro n  bo m b ard m en t 
and  th e  rad ioactive iso topes of scand ium . J. M. 
C o r k  and R. L. T h o r n t o n  (Physical Rev., 1938, [ii], 
53, 8 6 6 —8 6 8 ).—The bombardment of Li by 6-3 M.e.v. 
deuterons yields neutrons of energy up to  20 M.e.v., 
which in turn aro able to produce disintegrations by 
tho ejection of two neutrons from bombarded nuclei. 
In  the case of Sc, evidence is obtained by varying 
the energy of the incident neutrons and observing tho 
ratio of the 4 hr. and 53 hr. radioactivities produced 
th a t these are due to isomerides of 41 Sc rather than 
to  the ejection of three neutrons from the excited 
nucleus. T h o  excitation function for the ejection 
of two neutrons is studied for various elements by 
observing the activity produced a t various energies 
of the incident neutrons, and anomalous behaviour for 
certain elements is found. N. M. B.

A bsorp tion  of slow  neu tro n s in  dysprosium  
and cadm ium . J . J. G u r e v it s c h  and M . G. 
M e s c h t s c k e r j a k o v  (Physikal. Z. Sovietunion, 1938, 
13, 151—169).—The absorption of Dy is almost 
entirely confined to the C neutrons, but a weak 
absorption also occurs a t approx. 0-6 e.v. Absorption 
is mainly due to lslDy and leads to the formation of 
radio-Dy. The absorption coeffs. in Cd of C neutrons 
and of neutrons of 0-6 e.v. energy are 15-8 cm . 2  per g. 
and 0-54 cm , 2  per g., respectively. The position and 
width of the Cd resonance band are calc, to be 0-17 
e.v. and 0-IS e.v., respectively. O. D. S.

Slow  neu trons and  nuclea r energy  levels.
E. F e r m i  (Nuovo Cim., 1938, 15, 41—42).—A sum­
mary of work on the determination of nuclear energy 
levels by means of absorption measurements of slow 
neutrons. O. J . W.

N eutrons by  a-particle b o m b ard m en t of lig h t 
elem ents. C. S. C o p e l a n d  and S. C. L i n d  (J. 
Physical Chem., 1938, 42, 567—574).—The neutron 
emission under bombardment by a-particles from 
Rn has been studied for all elements from Li to Ca 
by measurement of the radioactivity induced in I. 
Definite neutron emission was observed from Li, 
Be, B, N, F, Na, Mg, Al, P, and Cl compounds, but the
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emission from C, Si02, S, K 2 CO3 , CaC03, and Zn is 
<0-5% of that of Be. J . W. S.

Collisions of deu terons w ith  heavy nuclei.
I. E. L if s c h it z  (Physikal. Z. Sovietunion, 1938, 13, 
224—243).—Mathematical. Collisions leading to the 
disintegration of the deuteron and capture by the 
nucleus of a neutron are discussed. The reaction 
cross-section as a function of deuteron energy, and the 
energy distribution of the outgoing particles, are calc.

0 . D. S.
F ine s tru c tu re  of the  yield-curve of the  tr a n s ­

m utation  of a lum in ium . A. S z a l a y  (Nature, 1938, 
141, 972—973).—A graph showing the integral yield 
of positrons from 3 0 P, obtained by bombardment of 
A1 with a-rays from a Po source, as a function of the 
average range of cxciting a-particles is reproduced. 
At each a-particle range where levels are observed for 
proton emission, resonance levels for the neutron 
emission exist. Unlike the proton yields, the neutron 
yield for each of these four levels is different. The 
ratio proton yield : neutron yield decreases with an 
increase in energy of the exciting a-particle.

L. S. T.
A rtificial rad ioactiv ity . II I . K. D i e b n e r  and

E. G r a s s m a n n  (Physikal. Z., 1938, 39, 469—501; cf. 
A., 1936, 773; 1937,1, 389).—A comprehensive review 
of results of the investigation of artificial radio­
activity up to March, 1938. A. J . M.

M easurem ents on slow  n eu tro n s. E. SEGRi: 
(Ric. Sci. Progr. tecb., 1936, [ii], 7, 389—390; Chem. 
Zentr., 1936, ii, 1836—1837).—The 44-sec. and the
4-2-min. activities of Rli are affected in the same way 
by the insertion of Cd. With Cu, the 5-min. activity 
is reduced in the ratio 5 :1  and the 10-hr. activity falls 
practically to zero. For Ag and Rh, the reflexion 
coeff. for group C neutrons within a H 3 B 0 3  solution 
decreases with an increase in [H3 B 03]. L. S. T.

D isin tegration  of boron  by slow  neu trons. 
J . C. B o w e r , E. B r e t s c h e r , and C. W. G il b e r t  
(Proc. Camb. Phil. Soc., 1938, 34, 290—295).—The 
disintegration of B  by slow neutrons according to 
“ B -)- =  JLi -f JHe produces Li and He particles
with ranges 4-3±0-2 mm. and 7-0±0-3 mm. in 
standard air. The Li particle is usually found in an 
excited state -with an excitation energy of 0-5 or
0-8 M.e.v. F. J . L.

F u rth e r  experim en ts on the  slow  neu trons 
tran sm itte d  by cadm ium  : influence of the
tem p era tu re  of th e  slow ing-dow n m edium . C. H.
W e s t c o t t  and L. S o s n o w s k i  (Proc. Camb. Phil. 
S o c ., 1938, 34, 272—281).—The neutrons of group B  
have energies low enough to be affected by temp. 
I t  is suggested tha t Cd transmits neutrons of energies 
down to 0-2 e.v., and that group B  is inhomogeneous.

F. J . L.
E xcitation  functions of th e  (a, 1 1 ) tran s itio n s  of 

n itrogen , a lu m in iu m , and  argon . E. F u n f e r  
(Ann. Physik, 1938, [v], 32, 313—335).—The 
“ N  (a,?i) 1JF , JJA1 (a,n) “ P, and the }2A ( a , 71)  «Ca 
transitions were studied by passage of a-particles 
successively through the gas, paraffin, and B into 
symmetrically disposed counter tubes. The paraffin 
serves to slow down the neutrons to thermal velocities

and the B reconverts them into a-particles. The 
excitation curves obtained are discussed in relation to 
the resonance levels of the mol. examined.

L. G. G.
Long-lived rad io-cobalt isotopes. J . J. Livin- 

g o o d  and G . T. S e a b o r g  (Physical Rev., 1938, [ii], 
53, 847—848; cf. A., 1937, I, 490).—Activity and 
absorption curves of chemically separated radioactive 
Co obtained from neutron and deuteron bombard­
ment of Co2 0 3  are given and discussed. The initial 
rate of decay indicates a 2 -year period, but sub­
sequently becomes of the order 10 years. Tho activity 
attributed by Perrier (cf. A., 1938, I, 111) to Co 
formed from Cu on the cyclotron deflector plate is 
probably due to the two Co periods produced from 
the deuteron bombardment of Fe. N. M. B.

A rtificial tran s itio n  processes by irrad ia tio n  
of th o riu m  w ith  n eu trons. A ppearance of iso­
m eric  series th ro u g h  expulsion of a-rays. L. 
M e i t n e r , F. S t r a s s m a n n , and O. H a h n  (Z. Physik, 
1938, 109, 538—552).—Four transition processes are 
shown to occur by bombardment of Th with slow' and 
fast neutrons, one of which is initiated by direct 
neutron capture and the other three by neutron 
capture and a-particle expulsion. Half-life periods 
of the components of the series are given.

L. G. G.
N a tu re  of the  rad ioelem ent of period  3-5 hours 

form ed in  u ran iu m  irra d ia ted  by n eu trons.
(M m e .) I. C u r ie  and P. S a v it c h  (Compt. rend., 1938, 
206,1643—1644; cf. A., 1938,1 ,291).—The radiation 
of the element (R3M) consists of electrons with a small 
proportion of positrons, possibly due to internal 
materialisation of y-rays. The chemical properties 
resemble those of the C e earths and A c; R^* can, 
however, be separated from Ac by fractional pptn. of 
the oxalates in HNOs. I t  is concluded that R 3M is 
a new trans-uranian element. A. J . E. W.
’ y-R adiation from  p ro to n  b o m b ard m en t of 
carbon . M. E. R o s e  (Physical Rev., 1938, [ii], 53, 
845).—Evidence is given th a t the 560 k.e.v. resonance 
radiation observed in the capture of protons by C and 
assigned to the capture of protons by 13C with form­
ation of 14N is not monochromatic. The absorption 
curve and the reaction when C is bombarded by 
deuterons point to the existence of three y-raj's, 
one of 8-2 M.e.v., and two of about 4 M.e.v., the 
absorption curve being a superposition of the three 
individual curves weighted according to the intensities 
of the y-rays. N. M. B.

N eu tron -e lec tron  in terac tion  proposed  by 
K ikuchi. G . T. S e a b o r g  and D. C. G r a h a m b  
(Nature, 1938,141, 1053).—The emission of y-rays in 
the D-D reaction (A., 1938,1 ,169) offers a simpler and 
more satisfactory explanation of the phenomena 
observed by Kikuchi et al. (A., 1937,1, 4).

L. S. T.
Pressure-dependence of ion isation  due to  

u ltra -rad ia tio n  and  y -rad iation . J . C lay (Z. 
Physik, 1938,109,477—484).—The column-ionisation 
formula of Jaff6 , as modified by Zanstra, is verified 
by measurements of the ionisation produced by 
cosmic and y-rays in air, C02, and A at pressures up to 
150 atm. The relationship between degree of satur-
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ation and field strength is discussed. I t  is found that 
y-ray ionisation is approx. oc (at. no . ) 2  and cosmic 
ray ionisation approx. oc density. L. G. G.

Specific ion isation  and  m ass  of cosm ic-ray  
p artic le s . D . R. Co r s o n  and R. B . B r o d e  (Physical 
Rev., 1938, [ii], 53, 773—777).—The sp. ionisation of 
120 cosmic-ray tracks for lip 103—2 X 105, measured 
by counting droplets in photographs of delayed 
expansion cloud-chamber tracks, is in good agreement 
with theory. Results are applied to the calculation of 
the mass of heavily ionising cosmic-ray particles. The 
masses of all heavy particles are in approx. agreement 
with a unique mass of (2004;50)»t0. N. M . B .

Influence of the so la r m ag n etic  field on cosm ic 
ray s. P. S. E pstein (Physical Rev., 1938, [ii], 53, 
862—S6G).—The effect of the solar field on cosmic- 
ray intensities a t different localities on the earth, and 
the diurnal and annual variations of the solar effect, 
are calc, and discussed. N. M. B.

N atu re  and  o rig in  of the  incom ing cosm ic ray s .
I. S. B o w e n ,  R. A. M i l l i k a n ,  and H. V. N e h e r  
(Physical Rev., 193S, [ii], 53, 855—861; of. A., 1938, 
I , 171).—Quant, data on the smallness of the fraction 
of the total incoming energy th a t can be assigned to 
photons show that the cosmic rays cannot have come 
through an appreciable amount of m atter in com­
parison with an atm. before entering the solar system. 
The energies of the incoming rays correspond roughly 
with the annihilation energies of the atoms of the most 
abundant elements. N . M . B .

P en e tra tin g  com ponent of the cosm ic rad ia tio n .
J . B a r n 6 t h y  and M. F o r r 6  (Physical Rev., 1938, 
[ii], 53, 848).—Curves of the intensity variation of 
cosmic ray showers from 4000 m. above sea level 
to 1 0 0 0  m. II 2 0  equiv. depth show bends a t about
10—20 m. and’ at 250 m. H zO equiv., indicating that 
from these depths onwards the showers are produced 
mainlv by heavy electrons and by neutrinos, respecf- 
ively (cf.‘Wilson, A., 1938,1, 225). N. M. B .

N atu re  of the  p en e tra tin g  cosm ic ray s . V. C.
W il s o n  (Physical Rev., 1938, [ii], 53, 908—909; 
cf. A., 1938,1, 225).—Investigations described support 
the view that the type of penetrating cosmic ray 
with a max. range of 250 m. H 20  equiv. consists of 
heavy electrons, and th a t the one with a much 
greater range consists of neutrinos. N. M. B.

A ctual exp erim en ta l know ledge abou t cosm ic 
rad ia tio n . B. Rossi (Nuovo Cim., 1938,15,43—65). 
—A summary. O. J. W.

Secondary effects of th e  h a rd  and  soft com ­
ponents of cosm ic ra y s . B. Trumpy (Nature, 1938, 
141, 909—910).—A statistical investigation of the 
no. of secondary cosmic rays produced in an Fe- 
screened and an unscreened automatic cloud chamber, 
divided into sections by four parallel Pb plates, 3 cm. 
thick, shows that the soft components of the cosmic 
rays amount to approx. 27% of the total radiation at 
the earth’s surface, and that the hard components 
cannot be electrons. L. S. T.

M athem atica l fo rm a lism  of th e  theo ry  of 
show ers. D. I v a n e n k o  and A. S o k o l o v  (Physical 
Rev., 1938, [ii], 53, 910). N. M.*B.

H offm ann show ers and  the  p en e tra tin g  com ­
ponent of u ltra -rad ia tio n . H. E u l e r  (Naturwiss., 
1938, 26, 382—383).—Theoretical. The consts. of 
the electron-spectra concerned in cascade showers 
are calc. A. J. M.

H igh-altitude cosm ic rad ia tio n  m easu rem en ts 
n e a r th e  m agnetic  axis-pole. H. Ca r m ic h a e l  and
E. G. D y m o n d  (Nature, 1938, 141, 910—911).— 
The radiation intensity a t the pole is approx. equal 
to tha t a t latitude 50°. Cosmic rays of energy <  
approx. 3 x  10® e.v. either do not exist in space or are 
prevented from reaching the earth by an agency 
other than the terrestrial magnetic field. L. S. T.

F o rm atio n  of free sodium  a tom s in  the u pper 
a tm osphere . R. B e r n a r d  (Compt. rend., 1938, 
206, 1669—1672; cf. A., 1938,1, 285).—The following 
mechanism for the formation of Na atoms is dis­
cussed : N2  (,43S) +  I I 20  -> N 2  (X!S) +  OH +  H ;
H +  NaCl -> HC1 +  Na. The NaCl is assumed to 
be of oceanic origin. This mechanism accounts for the 
occurrence of OH bands in the sky spectrum.

A. J . E. W.
E lem en ts 43 and 61. H. J e n s e n  (Naturwiss., 

1938, 26, 381).—The possibility of the existence of 
elements of at. no. 43 and 61 is discussed from the 
viewpoint of M attauch’s rule th a t of two isobares 
which differ by 1  in nuclear charge, one must be 
unstable. Since 60Nd and 62Sm are both abundant 
and stable, the rule predicts the non-existence of a 
stable isotope of at. no. 61. This is also true for the 
isotope of at. no. 43. The possibility of the existence 
of (3-active isotopes with these mass nos. and with 
comparatively long life cannot, however, be excluded, 
although it is very improbable. I t  might also be 
possible tha t one of the isotopes adjacent to element 
43 or 61 is p-active with a very long life. Anomalies 
in the curve of energy surface of the nucleus as a 
function of at. no. also support the view that isotopes 
of 43 and 61 cannot exist. A. J .  M.

N uclear s tru c tu re  of rad ioactive substances.
U . C. B a r d h a n  (Phil. Mag., 1938 , [viij, 2 5 ,  1033—  
1 0 4 1 ).—Mathematical. T. H. G.

T rack s of s te lla r  evolution. G . G a m o w  (Physi­
cal Rev., 1938, [ii], 53, 907—908; cf. A., 1938,1 ,291). 
—The relation between the features of the star 
distribution along the main sequence and the proton- 
proton reaction is examined. N. M. B.

R eversib ility  of the  equations of c lassical 
dynam ics. E. A. M i l n e  and G. J. W h it r o w  
(Nature, 1938, 141, 905—906).—Theoretical.

L. S. T.
T heory  of exchange forces. D . I v a n e n k o  

(Physikal. Z. Sovietunion, 1938, 13, 141—150).— 
Mathematical. Some special cases of exchange action 
transformations are discussed with reference to the 
theory of nuclear (3-ray decomp. 0 .  D . S.

B ind ing  energy of the a tom ic nucleus and 
a-decay. Y. T s c h e r d in z e v  (Physikal. Z. Soviet­
union, 1938, 13, 170—180).—Theoretical. Using the 
liquid drop model of the at. nucleus, a relation is 
obtained between the at. wt. and the binding energy 
in the nucleus, agreeing with experiment. A derived 
relation between a-decay energy and at. wt. has a max.
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in the region of natural emitters and leads to a relation 
between the life-time of a-emitters and their at. wts. 
agreeing with experiment. 0 . D. S.

A tom ic constan ts . E. d e  M a y o l a  (Bol. S o c . 
Quim. Peru, 1938, 4, 25—50).—A survey of the 
literature. F. R. G.

R otation  of th e  a tom ic nucleus. E. T e l l e r  and 
J. A. W i i e e l e r  (Physical Rev., 1938, [ii], 53, 778— 
789).—The spacing of the levels in the fine structure 
of a- and (3-ray processes and the existence of meta­
stable nuclear states contradict the existence of low- 
lying levels corresponding with the rotation of the 
nucleus as a whole. The exchange of the nuclear 
constituents effected through rotation, and the 
absence of rigid binding in the nucleus, will in some 
cases forbid and in other cases perturb the lowest 
levels and cause the first state of excitation to lie 
considerably higher. Simple models illustrating these 
effects are discussed. The estimated position of the 
lowest excited level for heavy nuclei varies inversely 
with the mass. N. M. B.

E nergy  con ten t of the  heavy nuclei. A. J.
D e m p s t e r  (Physical Rev., 1938 , [ii], 5 3 ,  8 6 9 — 8 7 4 ).—  
A packing fraction curve is drawn from known at. 
masses (cf. A., 1 9 3 8 , I ,  111) and from new vals. for 
Sn, La, and Nd, and in agreement with differences in 
packing fractions for 25 pairs previously reported. 
The curve has the general shape of Aston’s curve, but 
has a higher mirt. and is higher for the heavy elements. 
For those below Pb the curve is much less steep than 
above, giving an energy content to these elements such 
that a-ray emission is impossible. The mass differ­
ences of Pb, Th, and U in relation to a- and p-ray 
emission are discussed. The effect of the packing 
fractions on the computed at. wt. of Lu, Nd, Th, 
and U is examined, and the masses of isotopes of Au, 
Sn, Nd, and La are compared. N. M. B.

E xcited  s ta te s  of the  3H  and  ’He nuclei. S. S. 
Share (Physical Rev., 1938, [ii], 53, 875—879).— 
Mathematical. A discussion of investigations made 
with trial wave functions. N. M. B.

M agnetic m o m en t of 7Li in  the  a-particle m odel.
H. A. B e t h e  (Physical Rev., 1938 , [ii], 5 3 ,  8 4 2 ).— 
The discrepancy between the difference vals. of the 
7Li and *H moments, as found by Rabi’s high- 
prccision method (cf. A., 19 3 8 , I ,  293) and from 
theories based on the one-particie Hartree model, is 
examined and an explanation is proposed.

N. M. B.
N uclear m agnetic  m o m en t of 7Li by p e r tu rb ­

ation theory . D. R. I n g l is  (Physical Rev., 1938,
[ii], 53, 880—888).—Mathematical. First-order cal­
culations show that the orbital part of the magnetic 
moment is 0-26—0-30 jijy; the second-order modific­
ation is very small (0 - 0 1  ¡jl v from the doubly excited 
states). ' N. M. B.

S atu ra tio n  of nuclea r forces. C. Cr it c h t t e l d  
and E. T e l l e r  (Physical Rev., 1938, [iii], 53, 812— 
818).—Mathematical. The forces between heavy 
particles (neutrons and protons) are investigated on 
the assumption that they emit electron-positron 
pairs and th a t the interaction of the heavy particles 
with the field of light particles is large compared with

C C* (A ., I . )

the kinetic energy of the light particles. I t  is shown 
that potentials result which are of the same order of 
magnitude as the kinetio energy of the light particles. 
W ien many heavy particles interact the total potential 
energy cc the no. of particles. N. M. B.

Self-consistent field for m olecu lar hydrogen.
C. A. Co u l s o n  (Proc. Camb. Phil. Soc., 1938, 34, 
204—212).—An analytical expansion of tho wave 
function of mol. H 2  is obtained, using the method of 
the self-consistent field. F. J . L.

P o ten tia l b a r r ie r  in  nuclear m echanics and 
nuclea r d im ensions of heavy radioactive ele­
m en ts . T. K a h a N (Compt. rend., 1938, 206,1289— 
1291).—Theoretical. A. J. E. W.

Wave function of the  He ground  sta te . J.
Solok (Physikal. Z. Sovietunion, 1937, 12, 120— 
122).—Theoretical. J. A. D.

E xistence of a  neu trino . H . R. Cr a n e  and J . 
H a l p e r n  (Physical Rev., 1938, [ii], 53, 789—794).— 
In  a new method for determining the energy of recoil 
of the nucleus in the individual p-disintegration 
process the cloud chamber contains 38C1, and the 
clearing field is removed long enough before the 
expansion to allow tho ions to spread out so that the 
resulting droplets can be seen individually. A cluster 
of droplets, believed to be produced by the recoil 
nucleus, appears at the beginning of the track, and 
the kinetic energy of the nucleus, estimated from the 
no. of droplets, is compared with that calc, from the 
observed curvature of the ¡3-ray track. The laws of 
momentum and of energy indicate that a third particle 
participates in the disintegration. N. M. B.

Connexion betw een electrom agnetic and neu ­
trin o  fields, (a ) A. S o k o l o v , (b ) M. H. L. P r y c e  
(Nature, 1938,141, 976).—Theoretical. L. S . T.

R epresen tation  of the  p lane m onochrom atic  
wave solutions of the equation of D irac. G.
P etiatt  (J. Phys. Radium, 1938, [vii], 9, 171— 
177).—Mathematical. W. R. A.

T em p era tu re  v aria tio n  of electron sp in  p a ra ­
m ag n e tism  : n u m erica l re su lts . E. C. S t o n e r  
(Proc. Leeds Phil. S o c ., 1938, 3, 403— i l 5; cf. A., 
1936, 266, 785). F. J .  L.

T rip le t- tr ip le t p e rtu rb a tio n s  in  ban d  spec tra
I. K o v a c s  (Z. Physik, 1938, 109, 387—392).—I t  is 
shown that a suitable transformation of the deter- 
minantal product, involving a simplification of the
9-termed secular determinant of the 32  -<—>  3rr perturb­
ation, leads to an explicit calculation of the perturbed 
term. L. G. G.

S in g le t- tr ip le t p ertu rb a tio n s in  band  spec tra .
A. Bud 6  and I. K o v a c s  (Z. Physik, 1938, 109, 
393—402; cf. preceding abstract).—Modifications of 
the Hamiltonian operator in the formulation of 
singlet-triplet perturbations are derived. A 32 per­
turbation of the J l1!! CO term is given as an example.

L. G. G.
A bsorp tion  sp ec tru m  of fluorene in  various 

s ta tes  of aggregation . B. T w a r o w s k a  (Z. Physik, 
1938,109, 403—412).—Absorption spectra of fluorene 
as vapour, solid, and solute (in o-rylene) were photo-
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graphed in the visual range a t room temp, and also, in 
the case of the solid and solute, a t —180°. At 
— 180°, resolution of the diffuse band obtained at 
room temp, into a series of narrow bands occurs, this 
being most noticeable in the crystal. Peculiarities 
in the fluorescence of lluorene in different states are 
discussed. L. G. G.

New anom alous effect in  th e  short-w ave end 
of the so la r sp ec tru m . I. S. R o d io n o v , E. P a v ­
l o v a , and N. S t o o p n ik o v  (Compt. rend. Acad. S ei. 
U .R .S .S .,  1938,19, 55—57).—Curves for the intensity 
of the short XX of the solar spectrum as a function of 
the length of a ray path through a layer of 0 3  show 
anomalies for oblique morning and evening sunlight. 
I t  is suggested tha t the effect is due to  anomalous 
refraction of short XX in the 0 3  layer. N. M. B.

U m kehr effect. II . S. R o d io n o v  and E. P a v ­
l o v a  (Compt. rend. Acad. Sei. U.R.S.S., 1938, 19, 
59—60).—At great zenith distances of the sun, the 
scattered zenith light intensity ratio of two close XX 
in the region 3300—3100 a . passes through a min. 
(Umkehr effect ; cf. Gôtz et al., A., 1934, 1087). New 
measurements are plotted and discussed; a com­
parison is made with the anomalous effect previously 
described (ef. preceding abstract). N. M. B.

A bsorp tion  coefficients of ozone in  the  reg ion  
of the C happuis ban d s. (M m e . ) A. V a s s y  (Compt. 
rend., 193S, 206, 1638—1039; cf. A., 193S, I, 58).— 
Vais, of the absorption coeff. a t 18° for XX between 
4380 and 7585 a . are tabulated. A. J . E. W.

S p ec tru m  of th e  nuclei of com ets and  the 
bands of the  CH m olecule. J . D u f a y  (Compt. 
rend., 1938, 206, 1550—1553).—The group of lines 
at ~4300 a ., observed in the spectra of five comets, 
corresponds with the 0  -> 0  and 1  1  bands of the
-4 ^  X  system of CH, except a line a t 4319 A. due to 
N 2  (A., 1937, I, 207). The group a t ~4050 a . may 
also bo due to a CH transition involving a hitherto 
unknowrn level. A. J .  E. W.

D istrib u tio n  of the  ro ta tio n  s ta te  in  an  ele­
m en ta ry  p rocess of m olecule fo rm ation  (not 
B o ltzm ann  d istribu tion ) and  a lte ra tio n  of the  
re la tive  p ro b ab ility  of tran s itio n . H. S c h ü l e r  
and H. G o l l n o w  (Z. Physik, 1938, 109, 432; cf. 
A., 1938, I, 341).—An addendum. H. C. G.

A bsorption  sp ec tru m  of cæ sium  hydride.
G . M. A l m y  and M. R a s s w e il e r  (Physical R e v .,  
1938, [ii], 53, 890—894).—A 12  mol. spectrum 
of CsH photographed in absorption in the range 
4550—6250 a . consists of 31 two-branch bands. 
Tho calc, rotational and vibrational consts. for two 
electronic states show the anomaly characteristic 
of the alkali hydrides. The heats of dissociation are
1-10 and 1-96 v. for the excited and ground states. 
Potential energy curves are given, and show that 
Mulliken’s explanation of the anomaly (cf. A., 1937,1, 
6 6 ) covers the case of CsH. N. M. B.

B and  sp ec tra  of S rC l and  S rH . K. R. M o r e  
and S. D. Co r n e l l  (Physical Rev., 1938, [ii], 53, 
806—811).—The spectra of SrCl and SrH are observed 
in absorption (cf. A., 1932, 439.; 1935, 1443; 1936, 
267, 1317). Parker’s SrCl analysis is confirmed

(cf. A., 1935, 562). Measurement of the relative 
intensities of corresponding bands of the electronic 
doublet 2IT -> 2S indicates tha t 2S is the ground 
state. Consts. are evaluated from rotational and 
vibrational analyses, and perturbations are discussed.

N. M. B.
M echan ism  of fo rm ation  of m erc u ry  hydride 

and  m ercu ry  deu teride . O ptical excita tion  of 
cad m iu m  deu teride . L. O . O l s e n  (J. Chem. Physics, 
1938, 6 , 307—310).—A mixture of Hg vapour, H ,, and 
N 2  was illuminated by a Hg and H  (or He) discharge. 
The spectrum of the excited radiation revealed the 
presence of HgH, but no resonance excitation of 
HgH was observed. This indicates th a t the HgH 
mols. aro formed in an excited state and dissociate 
after emission. The formation process, Hg 6 3 P 1  -f  
H ->  HgH 2 Hli2. 3 / 2  +  A (A is an energy parameter), 
is supported by experimental evidence. Similar 
results were obtained for HgD. Resonance excitation 
of CdH (or CdD) was confirmed when a mixture of 
Cd and H 2  (or D2) was illuminated with a Cd and H 
(or D) discharge. W. R. A.

U ltra-v io le t rad ia tio n  of c ry s ta ls  u n d e r the 
action  of y -rays. E. K. Z a v a d q v s k a j a  (Physikal. 
Z . Sovietunion, 1938, 13, 244—246).—NaCl, Si02, 
and CaC03  crystals emit in the ultra-violet region 
under the action of y-rays from a Ra source.

0 . D. S.
E f f e c t  o f  i r r a d i a t i o n  o n  t h e  t r a n s m i s s i o n  o f  

l i t h i u m  f l u o r i d e .  E. G. S c h n e i d e r  (J. Opt. S oc. 
Amer., 1937, 27, 72—74).—The transmission of 
LiF in tho visible and ultra-violet is reduced by 
exposure to intense ultra-violet radiation, electron 
bombardment, or contact with a low-pressure electrical 
discharge. Exposure for 75 hr. to  the light of a H 
discharge tube caused only about 5% max. trans­
mission decrease, but in the other two cases strong 
absorption bands with max. a t 5200, 3100, and 
2500 a . and a gradually increasing absorption below 
1800 a . appear after a few min. exposure. Practical 
applications are discussed. N. M. B.

B and  sp ec tra  of a lka line-earth  iodides. P. 
M e s n a g e  (Compt. rend., 1938, 206, 1634—1635).— 
An analysis has been made of emission band systems 
of CaT2  (4180—4380 a.), S rl2  (4250-^480 a.), and 
B al2  (5360—5610 a.), due in each case to the diat. 
mols. MI. Cal2 gives a single band system, S rl2  

two distinct systems, and B al, certain sequences of a 
doublet system. A. J. E. W.

S p ec tra  of ab so rp tio n  by reflexion of solid 
substances in  th e  visib le and  u ltra-v io le t. M.
B il l y  and A. B e r t o n  (Compt. rend., 1938, 206, 
1631—1634).—The spectrum of light reflected from 
a  rough solid surface consists of a continuum due to 
pure reflexion, on which absorption bands due to 
internal reflexion and absorption in the surface 
particles are superposed. These bands aro character­
istic of the chemical composition, cryst. structure, or 
degree of polymerisation of the substance examined. 
A no. of typical spectra, including those of aq. H 2 C2 0 4, 
are reproduced and discussed. A. J .  E. W.

A bsorp tion  b ands and  electron  tran s itio n s  in  
coloured fluorites. K .  P r z ib r a m  (Nature, 1938,
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141, 970; cf. A., 1937,1, 220).—The different colours 
of fluorites can be explained by the varying in­
tensities of the different absorption max. Eu" 
alone gives a light yellow colour (Derbyshire); 
Sm", a deeper yellowish-brown; the bivalent rare 
earths together with the Ca max., the green colours 
(Weardale); and predominance of the Ca max., the 
blue and violet colours. Yarious colour changes 
brought about by light or heat are attributed to the 
transfer of electrons between the bivalent rare-earth 
ions and the Ca'* ions. L. S. T.

A bsorp tion  sp ec tra  and  chem ical processes in  
d ischarges. N . P r il e s h a e v a  and G. N e t e r  (J. 
Phys. Chem. Russ., 1938,11, 254—261).—An attem pt 
is made to identify the reaction products by observing 
the absorption spectra of gas mixtures before, during, 
and after the discharge. Thus, NH2Ph is shown to 
be formed from CGH G and NH3, C0 H,j from P hN 0 2  

and H , ,  PhOH from CfiH c and H 2 0 , PhCHO from 
CgH (! and CO, and CcHp( from PhCHO. Fluorescence 
spectra reveal the reaction G'§H 6 +  CH4  PhMe +  
H2. N o formation of NH2Ph from PhOH and NH3, 
or of CgH 6  from PhOH and H 2, can bo detected.

J . J. B.
A bsorp tion  sp ec tra  of co-ordination com ­

pounds. I. R. T s u c h id a  (Bull. Chem, Soe. Japan, 
1938,13, 388—400).—The origins of absorption bands 
of co-ordination compounds are discussed. The 
first band is more or less additive, and is attributed to 
electron transitions in  the unsaturated transition 
shell of the central ion, and is absent if the central 
ion is not a transition element. The second band is 
attributed to the co-ordination electrons, and is 
therefore the most general characteristic of these 
compounds. The third band is due to one or more 
pairs of negative radicals co-ordinated in trans 
positions, and is independent of the kind and valency 
of the central ion, the sort of radical provided it is 
negative, the charge of the complex radical, or the 
configuration so long as the trans pairing condition is 
fulfilled. C. R. H.

A bsorp tion  sp ec tra . II . S p ec tra  of to lu id ine, 
benzidine, and  th e ir  hydrochlorides. (M l l e .) 
C, d e  B o r s t , P. M. H e e r t j e s , and H . I .  W a t e r m a n  
( B u ll. Soc. chim., 1938, [v], 5, 8 SS— 895 ; cf. A., 
1936, 661, 1443).—The absorption spectra of p- 
toluidine, benzidine, and their hydrochlorides have 
been measured over the range X 2200— 3500 in 
H 2 0, and those of PhMe and of Ph 2  in CeH],j. The 
spectra of the hydrochlorides differ considerably 
from those of the amines, being displaced towards 
shorter X and approximating closely to those of the 
corresponding hydrocarbons. From the results it is 
deduced th a t the dissociation const, of p- 
C6 H4 Me-NH3Cl is 2-03 x  10~ 5  a t 18°. J . W. S.

A bsorp tion  sp ec tra  of p a ra -su b stitu ted  deriv­
atives of azobenzene. T he D ilthey-W izinger 
ch rom ophor theo ry . A, P o n g b a t z , G. M a r k g r a f , 
and E. M a y e r - P it s c h  (Ber., 1938, 71, [5], 1287— 
1296).—The absorption spectra of azobenzene (I) 
and the following derivatives of it have been measured: 
p-hydroxy-, m.p. 155—156° (corr.); p-amino-, m.p. 
124-5— 125-5° (corr.); p-acetamido-, m.p. 144— 
145° (corr.); p-dimethylamino-, m.p. 118—118-5°

(corr.); p-nitro-, m.p. 134-5—135° (corr.); p-nitro- 
p'-hydroxy-, m.p. 219-0—219-5° (corr.); p-amino- 
p'-hydroxy-, m.p. 188—189° (corr.); p-acetamido-_p'- 
hydroxy-, m.p. 202-5—203° (corr.); p-nitro-p'-di- 
methylamino-, m.p. 234-5—235-0° (corr.); p-amino- 
p'-dimcthylamino-, m.p. 191-5—>192° (corr.); p- 
acetamido-p'-dimethylamino-, m.p. 226—227° (corr.); 
jp-azobenzenetrimethylammonium iodide (II), m.p. 
185-5—186° (corr.), and p -acetamidoazobenzene-p '- 
trimethylammonium iodide (III), m.p. 197° (corr.). 
The displacement of the band max. towards lower 
frequencies increases regularly in the sequence H, 
NMe3 I, N 02, OH, and NHAc, NH2, NMe2 as a con­
sequence of the increasingly marked electric contrast 
a t the N  atoms of the N 2 group. With the exception 
of NOa the groups are to be regarded as relatively 
positive. For the same reason invariable displace­
ments of the main bands are observed when one 
substituent remains unaltered and the second, in the 
other C6 H 6  nucleus, is altered: when, for example, 
the groups H, NHAc,: NH2, N 0 2  are successively 
brought into contraposition to NMe2. The absorption 
curves of (II) and (III) harmonise with Wizinger’s 
conception. (I) reacts with Mel giving crystals of 
unelucidated nature. H. W.

H alochrom y phenom ena in  perylene, its  quin- 
ones and  su b stitu tio n  p roduc ts . M . P e s t e m e r , 
A. J .  K. S c h m id t , L. S c h m id t -W il ig u t , and F. 
M a n c h e n  (Monatsh., 1938, 71, 432—439).—
Absorption curves in the visible and ultra-violet 
regions are given for perylene, 3 : 4 : 9 :  1 0 -tetra- 
benzoyloxy-, 1 : 12- dihydroxy- 3 : 9 -dibenzoyl-, 
3 : 9-dibenzoyl-, and 3 : 9-diphenyldivinyl-perylene, 
perylene-3 : 9-, perylene-1 : 12-, 3 : 9-dibenzoyl-
perylene-1 : 12-; 2 : ll-dihydroxyperylene-3 : 10-, and 
2 : Il-dibenzoyloxyperylene-3 : 10-quinone in inert 
solvents (heptane, deoalin, C6H B) and in H 2S04. In  
the inert solvents characteristic differences between 
the benzenoid derivatives and the quinones are noted. 
In  H 2S0 4  the curves for perylene and its benzenoid 
derivatives resemble those for the 3 : 10-quinones, 
indicating the formation of halochromic additive 
products by attack of H 2S0 4  a t the 3 : 10-positions 
of perylene. E. S . H.

A bsorp tion  sp ec tru m  of heavy w a te r in  the 
n ea r in fra-red . G. C h a m p e t ie r , R. F r e y m a n n , 
and Y. T a  (Bull. Soc. chim., 1938, [v], 5 , 929—931).— 
The existence of intense bands a t 2-0 and 1-33 u. 
and weak bands at 1-70 and 1-19 a. is confirmed. A 
new band has been observed a t 1-016 ¡¿. Other bands 
previously reported are attributed to traces of H,0- 
The absorption of D„0 is much weaker than th a t of 
H 20. J -  w . S .

Change in  absorp tion  of w a te r a t 4-7 [l. due to 
so lu tions. E. K. P ly x e r  and E. S. B a r r  (J. Chem. 
Physics, 1938, 6 , 316—318).—Aq. solutions of K 
and NH 4  halides have been examined in the region 
3 -0 —5-4 (x. and NaBr in the region 4-5—G-5 ¡a. The 
effects of changes in concn. and in positive ion are 
discussed. Fluorides change the position of the H20  
band from 4-72 to shorter XX, whilst chlorides, brom­
ides, and iodides alter it to longer XX. This effect 
may be due to changes in hindered rotation produced
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by binding forces between the ions and the H20 
mols. W. R. A.

S tru c tu re  of the  m ethane m olecule. II. A.
J a h n  and W. II. J .  Ch il d s  (Nature, 1938,141, 916).— 
The complex rotational fine structure of the 1306 
cm . - 1  fundamental vibrational band of CH4  is due to a 
Coriolis coupling between the rotational levels of this 
threefold degenerate mode of vibration v4  and the 
rotational levels of the infra-red inactive twofold 
degenerate vibration v2 a t 1536 cm . 4  A theoretical 
spectrum tha t agrees well with tha t observed has been 
derived. Similar perturbations may be expected in 
the spectra of all polyat. mols. possessing a threefold 
or higher axis of symmetry. L . S. T.

In fra-red  abso rp tion  b ands in  th e  sp ec tru m  of 
deuteroform aldehyde. E .  S. E b e r s  and H. H. 
N ie l s e n  (J. Chem. Physics, 1938, 6 , 311—315; 
cf. A., 1937, I, 112, 598).—By irradiation from a 
quartz Hg are D , and CO combine photochemically 
to give CD2 0. The infra-red absorption spectrum of 
CD,0 between 2-0 and 13-0 (x. shows seven bands. 
From these and existing data for CH20  the six 
fundamental frequencies have been assigned, utilising 
the product ratio connecting the frequencies of iso­
topic analogues. Valency force consts. for both 
mols. have been computed. W. R. A.

H igher h arm o n ics  of th e  C -H  v ib ra tio n  in  the 
n e a r in fra -red . A. Ca r r e l l i  a n d  P. T u l t p a n o  
(N u o v o  C im ., 1938, 15, 1—4).—T h re e  a b s o r p t io n  
b a n d s  o f  C H B r3 a n d  tw o  o f  C gH 6 h a v e  b e e n  o b se rv e d  
in  t h e  re g io n  5000—15,000 c m .-1 T h e  f re q u e n c ie s  o f  
t h e  m a x .  o f  th e s e  b a n d s  sh o w  t h a t  t h e y  a r e  h ig h e r  
h a rm o n ic s  o f  th e  fu n d a m e n ta l  C-H f re q u e n c y . 
S o m e  re g u la r i t ie s  in  th e s e  s p e c tr a  a r e  p o in te d  o u t .

O. J . W.
In fra-red  ab so rp tio n  sp ec tra  of tr isu b s titu ted  

benzene derivatives. S y m m etry  of benzene. J.
L e c o m t e  (Compt. rend., 1938, 206, 1568—1570; 
cf. A., 1938, I, 174).—vv of the principal absorption 
regions of trisubstituted C6 H 6  derivatives, deduced 
from measurements on about 70 compounds in the 
range 500—1350 cm.-1, are given. The results, which 
confirm previous conclusions as to the six-fold sym­
metry of C6 H 0, are discussed in relation to possible 
modes of vibration of the mols. A. J. E. W.

Spectroscopy of th e  fa r  in fra -red . H. M.
R a n d a l l  (Rev. Mod. Physics, 1938, 10, 72—85).— 
A lecture, mainlv devoted to apparatus and technique.

E. S. H.
R am an  sp ec tra  and  s tru c tu re  of ozonides. 

R am an  sp ec tra  of the  ozonides of anethole, 
estrago le , ;>-m ethoxyphenylacetaldehyde, and 
i/i-estragole. E. B r i n e r , S. d e  N e m it z , and E. 
P e r r o t t e t  (Helv. Chim. Acta, 1938, 21, 762—766).— 
Addition of 0 3  to aldehydes causes the appearance of 
frequencies in the region 1660—18S4 cm . - 1  also 
observed in the Raman spectra of org. anhydrides 
and peroxides. This is in accord with chemical be­
haviour, since ozonides combine the properties of 
anhydrides and peroxides. The frequency of the 
ethylenic linking decreases in the order anethole >  
estragole >  ^-estragole, in accord with previous 
observations. J  W. S.

R am an  sp ec tru m  of ethy l a lcoho l-w ater m ix ­
tu re s . F. C e n n a m o  (Nuovo C im ., 1938, 15, 10— 
13).—With increase of [EtOH] the intensity of the 
band at 3620 cm.-1, which is attributed by various 
authors to simple H ,0  mols., decreases.

0 . J . W.
R am an  effect in  liqu id  acetylene. G . G l o c k l e r  

and M. M. R e n f r e w  ( J .  Chem. Physics, 1938, 6 , 
340).—No rotation lines accompanying the strong 
Raman frequencies of liquid C2H 2  a t —75° could be 
detected after an exposure of 16 hr. (cf. A., 1936,
269). A new displacement of 1259 cm . - 1  is probably 
the same as the shift of 1233 cm . - 1  reported for the 
gas by Bhagavantain and Rao (ibid., 546, 663), 
and is possibly an overtone of the deformation fre­
quency at 630 cm . - 1  Accompanying the 1961 cm . - 1  

line is a weak satellite a t 1934 cm . - 1  which is attributed 
to 1 3 CH;1 2 CH. Theoretically this isotopic frequency 
is 1929 cm . - 1  No isotopic companion was found for 
the 3341 cm . - 1  frequency. The frequencies a t 560 
cm . - 1  and 631 cm . - 1  are also discussed.

W. R. A.
R am an  sp ec tra  of deu teroethylenes. M. d e

H e m p t in n e , J .  J t jn g e r s , and J .  M. D e l f o s s e  ( J .  
Chem. Physics, 1938, 6 , 319—324; cf. A., 1937, I, 
549).—C2H 4  was deuterated by two methods. In 
one, progressive deuteration was effected by the ex­
change reaction between C2H 4  and D20  in the presence 
of a catalyst. In the other, C2H3D (a), (CHD) 2  

(cis and trans) (b), and C2 D4  (c) were prepared in a 
pure state by reduction of the corresponding di­
bromide with Zn in H20  by the following reactions :
(a) CH,:CHBr +  DBr -> CH2BrCHDBr -> CH2 :CHD;
(b) CDfCD +  2HBr -> CHDBr-CHDBr -> CHDICHD;
■ (c) CDjCD +  2DBr -> CD2Br-CD2Br -> CD2 :CD2. 
Raman spectra of liquefied C2 H4, C2H 3D, cis- and 
¿rans-(CHD)2, CH2 ;CD2, C2HD3, and C2 D4  are re­
corded. Assignments of normal modes of vibration 
are made, and the effect of isotopic substitution on v 
is discussed. The product ratio of corresponding w 
of the two isotopic species is applied and the an- 
harmonicity corrections are deduced. W. R. A.

R am an  efiect. LXXXIV. M ethyl derivatives.
J .  W a g n e r  (Z. physikal. Chem., 1938, B, 4 0 ,  36—
50).—Measurements on the Raman spectra of MeCl, 
MeBr, Mel, MeSH, and MeOH are recorded. The 
variation of the 3000, 2950, and 1430 cm . - 1  frequencies 
of the Me group in MeX with change in the nature of 
the substituent X  (=  Cl, Br, I, CH3, OH, SH, NH2) 
is discussed. The following force consts. are calc. : 
C-H 4-96, C-Cl 3-34, C-Br 2-76, C-I 2-26, C-C 4-95, 
C-N 5-61, C -0 5-73, C-S 3-44, all x  1 0 », dyne/cm.

H. J . E.
R am an  efiect. LXXXV. B oric acid  and  deriv ­

atives. L. K a h o v e c  (Z. physikal. Chem., 1938, B, 
4 0 ,  135—145).—D ata are recorded for B(OH)3, 
for esters of the tvpe B(OR)3, where R =  Me, Et, 
Pra, Pr*3, Bua, or C3 H U'9, and for CH(OMe)3, 
Ananthakrishnan’s data for the Me and E t esters are 
confirmed (cf. A., 1936, 1179). The restoring force 
per unit displacement for the OH group in cryst. 
H 3 B 03, derived from the frequency 3166 cm.-1, is
5-5 X 105  dyne/cm. and the radius of the group is
1-03 a . The symmetry of H 3 B 0 3  is probably C/,3.
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The trigonal symmetry persists in liquid B(OMe)3, 
which has a quasicryst. structure. I t  disappears in 
the E t and higher esters. In  B(OMe) 3  free rotation 
about the B -0  valencies is hindered. H. J. E.

R am an sp ec tra  of organic silicates. B. V
T iio s a r  and R. N. B a p a t  (Z. Physik, 1938, 109, 
472—476).—The Raman spectra of Me, Et, Pra, 
B u a, and isoamyl silicates (exciting line X =  4358) 
are photographed. The four fundamental frequencies 
of the Si04  tetrahedron are obtained. Two of them are 
ascribed to asymmetric vibration of the Si04  group 
and vary with the alkyl radical, and two to sym­
metrical vibrations along the Si-0 bond, weakening 
but. not changing in frequency, in the order Me-> 
isoamyl. L. G. G.

R am an  effect and  p rob lem s of constitu tion. 
XI. G lyoxaline.—Sec A., 1938, II, 294.

R am an  effect in  solid  ei/elohexane. S. M.
M etra (Phil. Mag., 1938, [vii], 25, 895—899).—New 
frequencies observed a t 60 and 105 cm . - 1  were charac­
teristic of the solid. Each of the lines at 1266 and 
1437 cm . - 1  in the liquid was split into two in the 
spectrum from the solid; the 2922 cm . - 1  line was 
broadened and other lines were unchanged in the solid.

H. J . E.
Reflexion coefficients of ce rta in  organic su b ­

stances. J .  A . M . v a n  L ie m f t  (Rec. trav. chim., 
1938, 57, 694—696).—With the aid of a sublimation- 
pressure formula (A ., 1936,21) reflexion coeffs. can be 
calc, from Raman frequencies and sublimation 
pressure data. The vals. of the coeffs. of C6 H 6, 
2?-C6 H4 Br2, and C1 0 H 8  are all between 0-99 and 1-0.

W. R. A.
R esolution of lum inescen t sp ec tra  excited by 

u ltra-v io let lig h t. J . E w l e s  (Proc. Leeds Phil. 
Soc., 1938, 3, 416).—The resolved luminescent bands 
of CaO excited by cathode rays are also obtained under 
ultra-violet light excitation. There appears to be a 
slight shift towards the red, but the frequency 
difference of 500 cm . - 1  is maintained. F. J . L.

Fluorescence and  abso rp tion  of P r +++ and 
E u ++J-. II . H. L a n g e  (Ann. Physik, 1938, [v], 32, 
361—377 ; cf. A., 1938, I, 293).—Fluorescence spectra 
of E u +++ in various salts crystallising in different 
systems were measured a t —180°. Absorption 
spectra were measured a t 20° and —180°. The 
phosphorescence of mixed phosphors containing 
alkaline-earth 4- Eu sulphates varied according to the 
uniformity of the prep. Results are discussed in 
relation to splitting of the ground terms of Euii+ 
in the crystal field. H. C. G.

Cathodo-lum inescence sp ec tru m  of sam ariu m  
in  solid  calc ium  com pounds. E. I w a s e  (Sci. 
Papers Inst. Phys. Cliem. Res. Tokyo, 1938, 34, 
487—503; cf. A., 1934, 345; 1938, I, 176).—Spectra 
for the Ca salts (calcined with SmCL a t 800°) of the 
anions Si03", S04", P 0 4'" , W 04", Mo04", F ', O", 
A12 0 4", and B2 0 4" have been measured in the visible, 
and compared with similar data, chiefly by Bruning- 
haus and by Urbain. Sharp bands, usually in 3 
groups, vary in X and intensity with the anion. The 
extent to which the nature of an activator in natural

minerals may be safely inferred from such spectra is 
illustrated from scheelite, fluorite, and apatite.

I. McA.
Rectifying p ro p e rtie s  of c ry sta ls . R. D e a g l io  

(Nature, 1938, 141, 1011).—A discussion (A., 1938, I, 
1 2 0 ). L. S. T.

M easurem ents on com plex photo-cathodes.
P. G ö r l ic h  (Z. Physik, 1938, 109, 374—386).— 
Transparent films of Bi or Sb were deposited on 
Ag20  layers and Cs was allowed to act. Photo­
electric current-X relationships are obtained for the 
resulting complex photö-cathodes, and from the 
curves conclusions were drawn as to the mechanism 
of electron emission. L. G. G .

Sem i-conductor in  an a lte rn a tin g  cu rren t. G .
DicnfNE (Compt. rend., 1938, 206, 1558—1560).—A 
method for determining the effective capacity of the 
contact between a conductor and a semi-conductor 
(cf. A., 1938, I, 296), using a.c., is described.

A. J . E. W.
E lec trica l conductivity  and  therm oelectric  

p ro p erties  of sem i-conductors. B. M. H o c h b e r g  
and M. S. S o m in s k t  (Physikal. Z. Sovietunion, 1938, 
13, 198—223).—Measurements were made of thermo­
electric power for the junction Cu-semi-conduetor for 
the semi-conductors W 03, V2 0 5, CuO, Se, MoS2, SiC, 
Bi2S2, T12 S, and CoO. Comparative measurements of 
the temp, coeffs. of the electrical conductivity and of 
the thermoelectric power have been made. A dis­
continuous variation in direction and magnitude of the 
thermoelectric power of T12S with its state of oxid­
ation and a similar variation with temp, have been 
observed. I t  is concluded that both electron and 
positive hole diffusion are active in the conductivity of 
semi-conductors. O. D. S.

Conductivity law  of sem i-conductors. F. M ö g ­
l ic h  (Z. Physik, 193S, 109, 503—509).—Conductivity 
in semi-conductors is shown to be a consequence of an 
internal ionisation releasing mobile electrons. The 
nature of this ionisation is discussed. L. G . G .

D ielectric constan t of ionised gases. II . S.
G a n g o f a d h y a y a  and S. R. K h a s t g ir  (Phil. Mag., 
1938, [vii], 25, 883—895; cf. A., 1937, I, 347).— 
Measurements for ionised air and N 2  are given. At 
const, tube current the dielectric const, of ionised air 
decreases oc X2  to a min. val., and then increases.

H. J . E.
T em peratu re-dependence of the  dielectric con­

s ta n t of the  gaseous m ix tu re  NOs N 2 0 4  and 
th e  electric m o m en t of NOa and N 2 0 4. R. W.
S c h u l z  (Z. Physik, 1938, 109, 517—537).—e for 
N 0 2  N2 0 4, prepared from Pb(N03)2, was deter­
mined by a heterodyne method over a temp, range of 
70° and at pressures up to 600 mm. Hg. Results are 
in conflict with those of Williams (cf. A., 1936, 408). 
The moments of N 0 2  and N2 0 4  are respectively 0-29 
and 0-37 D. L. G. G.

C alculation of the  p erm an en t elec tric m om en t 
of som e alkali halides. P. T r a c t t e u r  (Nuovo 
Cim., 1938,15, 5—9).—The vals. of a, calc, by means 
of Debye’s formula, for Csl, K01, and RbBr are 13-7—
14-0, 12-8, and 13-5 d., respectively. The differences
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in these vals. from those of ¡xobs. are attributed to 
deformation of the outer electronic shells of the 
constituent ions. 0 . J. W.

Dipole m o m en t and  s tru c tu re  of m o rp h o lin e .
J . II. P a r t in g t o n  and D. I. Co o m b e r  (Nature, 1938, 
141, 918).—The dipole moment (in C 6H fl a t 20°) is
1-48 D. The two Sachse Z-forms, the two sym­
metrical and the two unsymmetrical ?7-forms which 
are possible, are shown diagrammatically. Moments 
are calc, for these structures and the val. 1-48 agrees 
with either of tho two Z-forms, whilst comparison with 
the results for dioxan indicates th a t this is the most 
probable interpretation. The possibility of small 
amounts of tho four i7-forms is not excluded.

L. S. T.
C hem ical w a r  m a te r ia ls . V II. Dipole 

m om en ts of nose- and  th ro a t- ir r i ta n t  m a te r ia ls  
(blue cross w a r  m a te r ia ls ) . V III. Dipole 
m om en ts of lung  poisons (green cro ss  w a r  
m ate ria ls ) . IX . Dipole m o m en ts  of sk in  poi­
sons (yellow cro ss  w a r  m a te r ia ls ) . H. M o h l e r  
(Helv. Chim. Acta, 1938, 21, 784—786, 787—788, 
789—792; cf. A., 1938,1, 121).—From measurements 
on dil. solutions in C„HM or CGH 6  the following dipole 
moments (in d . )  have been determined : AsPh2Cl
2-70, AsPlvCN 4-19, phenarsazine chloride 2-26, 
CICOJtfe 2-22, C1C02 CC13  2-16, CC13 -N02  1-91, AsEtCl,
2-51,“ CHCKCHAsClo 1-77, (CHCKCHWAsCi 1-451 
As(CH:CHCl)3 0-39, (“CH2 C1-CH,)2S 1-76. “ J . W. S.

D ielectric constan t and  conductivity of so il a t 
h ig h  rad io  frequencies. S. S. B a n e r j e e  and R. D. 
Josm  (Phil. Mag., 1938, [vii], 25, 1025—1033).— 
Measurements have been made by determining the 
actual attenuation of the waves in the soil. Con­
ductivity increases with frequency and moisture 
content and is of the order 10° e.s.u. Dielectric const, 
falls with rise of frequency but rises with moisture 
content from 4-5 with 6-3% H 20  to 17-3 with 13-9%. 
Change of the attenuation const, is not very regular 
but is usually higher for moist soil and high fre­
quencies. For Indian soil both conductivity and 
dielectric const, are <  for soil from other countries.

T. H. G.
N ecessary  correc tions of the  m o d ern  theo ry  of 

com plex com pounds. B. O r m o n t  (J. Phys. Chem. 
Russ., 1938, 11, 274—277).—When establishing a 
theory of complex compounds the nuclei must be 
taken into account; the theories considering electrons 
only are insufficient. J . J . B.

C onstitu tion  of com plex m etallic  sa lts . VII. 
S tru c tu re  and  configuration of the b rid g ed  deriv­
atives of trim eth y la rs in e  w ith  palladous halides.
F. G. M a n n  and A. F . W e l l s  (J.C.S., 1938 , 7 0 2 —  
7 1 0 ;  cf. A., 1936 , 149 6 ).—The bridged derivatives of 
tho trialkyl-phosphines and -arsines with Pd1 1  

halides, e.g., [PR 3 ,PdCl2]2, exist, in the solid state, in 
only one of three possible isomeric forms which, in 
org. solvents, are all present in tautomeric equili­
brium. Tho isomorphous members, [AsMe3 ,PdCl2], 
(I) and [AsMe3 ,PdBr2], (II), have been examined 
crystallographically. The mols. are planar, and the 
crystal is built up from parallel layers of such m ols.;

they possess a diad axis of symmetry. The structure of 
Me3 Asx yClv /C l

(I) accordingly is /P d ^  . The
GY  *CK \AsMe3

unit cell contains 4 mols., and their orientation in the 
crystal, interat. distances, and bond angles have been 
determined. Differences in the types of crystals of (I) 
and (II) obtained from EtOH and from dioxan, are dis­
cussed. [AsMe3 ,PdClBr] 2  (III), [AsMe3 ,PdCl(SCN)]2, 
and [AsMe3 ,PdBr(SCN) ] 2  have been prepared and the 
nature of tho bridging in each is discussed. Three 
cryst. forms of (III) have been obtained and examined. 
The phosphine analogue of (I) is not isomorphous with
(I). Tho existence of the bridged linking of metallic 
atoms through acid radicals is reviewed briefly and it 
is shown tha t the groups — Cl->, —O—, — OH->, 
- S - ,  -S E t-> , -SC N ->, - N H 2->, and - N H -  
can all give 4-membered rings when two such groups 
bridge two metallic atoms, whilst, under similar cir­
cumstances, rings containing > 4  atoms are formed 
with the groups —O—CM e=0->, —0 —SO,—0 —, 
- 0 - S 0 2 - S - ,  - N ( ^ 0 ) = 0 - > ,  and - 0 “- 0 - .  
An improved prep, of PMe3  and of dichlorobis(tri- 
methylarsine)palladium, [(AsMe3 )2PdCl2], is given. 
The following are described : dibromobis(trimethyl- 
arsine)palladiuni, [(AsMe3 )2 PdBr2], m.p. 229°; di- 
bromobis(trimetliylarsine)-\j.-dibromodipalladium 
[=  (II) above], decomp. 258—260° with previous 
darkening but without m elting; dichlorobis(trimethyl- 
arsine)-[L-dibromodipcdladium [=  (III) above], dark­
ened on heating a t 230° and had decomposed at 
248°; ditMocyanatobis(trimethylarsine)palladium, 
[(AsMe3 )2 Pd(SCN)2], m.p. 124°; dihalogenobis(tri- 
methylarsine.)-\i-dithiocyanatodipalladium, 
[AsMe3 ,PdX(SCN)]2, X  =  Cl, m.p. 192— 193° (de­
comp.), Br, m.p. 189—190° (decomp.); dinitrobis- 
(trimethylarsine)palladium, [(AsMe3 )2 Pd(N02)2], m.p. 
234° (decomp.); dichlorobis(trimelhylarsine)-y.-dinitro- 
dipalladium, [AsMe3 ,Pd(N0 2 )Cl]2, m.p. 186—188° 
(decomp, after softening); diclilorobis(trimethylphos- 
2>hine)palladium, [(PMe3 )2 PdCL,], m.p. 282° (decomp.); 
dichlorobis(trimethylphosphine) - y. - dichlorodipalladium, 
[PMe3 ,PdCl2]2, m.p. 285° (decomp.); di-iodobis{tri-n- 
2)ropylphosphine)-y.-di-iododimercurij, [PPr“3 ,HgI2]2, 
occurs in two forms, white, m.p. 114°, and yellow, 
convertible into the w'hite form by heating.

W. R. A.
D im ensional considerations in  con tinuum  

physics. R. F ü r t h  (Ann. Physik, 1938, [v], 32, 
336—346).—Dimensions of physical consts. for the 
reversible and irreversible properties of m atter in the 
solid, liquid, and liquid-cryst. states are discussed.

H. C. G.
M ost p robab le excitation  energy of the  h ydro ­

gen m olecule observed experim entally . S. G.
C o l e s  and R. W i i id d in g t o n  (Proc. Leeds Phil. Soc., 
1938, 3, 401—402).—Using the magnetic spectrum 
method vals. between 12-4 and 12-9 v. arc deduced 
from observation of the “ loss band.” F .  J . L.

In tem u c lea r d istance in  th e  fluorine m olecule.
L. O. B r o c k w a y  (J. Amer. Chem. Soc., 1938, 60, 
1348—1349).—Electron-diffraction measurements give
1-45+0-05 a ., which is about 14% >  the val. expected 
for a normal, single covalent linking. E. S. H.
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Length of aliphatic  carbon  [C-C] link . C. H. 
M a c o il l a v r y  (Z . Krist., 1938, 98, 407—410).— 

Assuming the plane zig-zag C chain (fig.), 
the C-C link is determined from d and r. 
Muller’s (X-ray) r  and interpretation 
are questioned; the val. 0-82±0-H a ., 
determined from Muller’s cell dimensions 
and Trillat’s electron diffraction (hkO) 
intensities for a long-chain w-paraffin, 
accords with Hengstenberg’s X-ray val. 

With d 2-54 a . (X-ray), C-C is thus l-52±0-07 a .
I. Me A.

D eform ations of valency angles according to  
absorp tion  sp ec tra  ; s tru c tu re s  of benzocyclan- 
ones, th e ir  oxim es, and  benzocyclenes.—See A., 
1938, II , 327.

Surface tension  of liqu id  helium . J. F. A l l e n  
and A . D. M is e n e r  (Proo. Camb. Phil. Soc., 1938, 
34, 299—300).—The surface tension of liquid He 
between 1° and 5° k. has been measured by the 
capillary-riso method. There is no apparent dis­
continuity a t the transition point. F. J . L.

C om putation  of th ree-d im ensional F o u rier 
syntheses in  c ry sta l s tru c tu re  analysis. T. H.
G o o d w in  and R. H a r d y  (Phil. Mag., 1938, [vii], 
25, 1096—1104).—Complete resolution of all the 
atoms in a unit cell may not be possible from two- 
dimensional Fourier projections but must result from 
three-dimensional syntheses if sufficient terms are 
used. The stages by which such syntheses are carried 
out are described for the most general (completely 
asymmetric) case and special attention is given to 
summations over planes such as (xyzj) and along lines 
such as ( a ^ z ) .  T. H . G .

In tense m onochrom atic  beam s of A -rays. I.
Fankuchen (Physical Rev., 1938, [ii], 53, 910; cf. 
A., 1937, I, 152).—An amplification of discussions by 
Bozorth (cf. A., 1938,1, 300). N. M. B.

New type o f  A'-ray d iag ram . A. Gu i n i e r  
(Compt. rend., 1938, 206, 1641—1643).—The occur­
rence of diagrams containing straight lines or diffuse 
spots of low intensity radiating irregularly from the 
central spot is described. Such diagrams have been 
obtained with a supersaturated Al-Cu solid solution, 
using monochromatic radiation; in this case they may 
be due to reflexion at plane aggregates of Cu atoms of 
small thickness, distributed irregularly but parallel to 
each other throughout the crystal. The diameter 
(~150a.) and thickness (~3—4 a .) of these 
aggregates can be deduced from the diagram obtained.

A. J . E. W.
R adial lines in  Laue spo t pho tog raphs, (a )

A. P. R. W a d l u n d . (b ) W . H. Z a c h a r ia s e n  (Physical 
Rev., 1938, [ii], 53, 843, 844).— (a ) Unexplained 
radial lines with marked structure have been observed 
on Laue photographs only in the case of NaCl and KC1 
crystals.

(b ) I t  is  suggested that the lines are due t o  tw o - 
dimensional lattice effects, observable i n  t h e  case of 
NaCl and KC1 owing to the pronounced mosaic 
character of the crystals. A mathematical treatment 
is developed. N. M. B.

D etection of la ttice  d istu rbances and d e ter­
m ination  of partic le  sizes w ith  A -rays. R.
F r io k e  (Z. Elektrochem., 1938, 44, 291—295).— 
The effect of various types of lattice disturbances, 
of small size of primary particles, and of admixture 
of amorphous material on the widths and intensities 
of X-ray lines are discussed. F. J .  G.

S tru c tu re  of the re a l crysta l system . D.
B a l a r e v  (Ostcrr. Chem.-Ztg., 1938, 41, 235—242).— 
The author’s views on the non-homogeneity of real 
crystals are summarised and discussed. J . W. S.

Velocity of crysta llisa tion  of sodium  and the 
connexion betw een the  atom ic heat of fusion 
and velocity of crysta llisation  of the elem ents.
J. Cz o c h r a l s k i  and W. G a r l ic k a  (Wiadom. Inst. 
Met., 1936, 3, 39—44; Chem. Zentr., 1936, ii, 1845).— 
The velocity of crystallisation of Na, melted under 
xylene, increases with temp. Dendritic crystals are 
obtained below 98°, and cylindrical crystals above this 
temp. Comparison of the atm. heat of crystallisation 
and velocity of crystallisation of Au, Al, Sn, Pb, and 
Na shows that velocity decreases with increasing heat 
of crystallisation. L. S. T.

Q uasi-crystalline and  crysta lline liquids.
F. C. F ran k  (Physikal. Z., 1938, 39, 530—534).— 
Theoretical. Two non-adjacent inols. can only 
remain parallel to one another if there is a “ chain ” 
of parallel mols. between them. The maintenance of 
the parallelism is dependent on the ratio of the 
probabilities of branching and of rupture of the 
“ chain.” I f  this is < 1  the parallelism is limited to 
a finite range, whereas if it is equal to 1  it may go on 
indefinitely. The effect of small deviations from 
parallelism is considered. A. J. M.

P recision  determ ina tion  of la ttice  constan ts 
of hygroscopic com pounds (LiCl, N aB r). A.
I e v in s , M. S t r a e j ia n is , and K. K a r l s o n s  (Z. physi­
kal. ’Chem., 1938, B, 40, 146—150; cf. A., 1936, 
273).—Precautions necessary for the prep, of the 
specimen and for its examination by the powder 
method are described. The lattice consts. of LiCl 
and NaBr a t 25° arc 5-12952; t 0-00004 a . and 5-96095 
±0-00005 a ., respectively. The expansion coeffs. 
are 44-76 X 10- 6  and 42-52 x  10~6, respectively.

H. J . E.
C onfiguration of a  pentahalogen  anion group 

from  the A -ray s tru c tu re  d e term in a tio n  of 
po tassium  tetrach loro iodide crysta ls . R. C. L.
M o o n e y  (Z. Krist., 1938, 98, 377—393; cf. A., 1938, 
I, 347).—By Laue and oscillation X-radiograms, the 
monoclinic cell of KIC14  contains 4 mols. with a
13-09, b 14-18, c 4-20 a., ¡3 95° 7 '; Pcaic. 2-62; space- 
group Cl* (P2 J 11). Complete at. parameters and 
interdistances are determined in fair agreement with 
>200 visual intensities. In the complex (IC14)' 
anion, 4 Cl a t the corners of a square are linked to a 
central coplanar I  by quadricovalency at 2-34 a. 
The structure, which involves a close-packing of 
(ICI4 )' with a loose 6 -co-ordination of K-Cl (at ~
3-32 a.), is discussed in relation to binding and 
stability. I -  M e  A.

Oxygen p a ram ete rs  fo r [crystal s tru c tu re  of] 
N a I0 4. E. A. H a z l e w o o d  (Z. Krist., 1938, 98,
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439— 446).—The tetragonal cell has a 5-3222± 
0-0004, c 11-93 a. ; the space-group CJ* (A., 1938, I, 
125) is confirmed. The O parameters, x  0-220, 
y 0-159, z 0-089, derived from analysis of (00Î) and 
(HkO) integrated intensities (using a spectrometer with 
Geiger-Mtiller counter, amplifier, and thyratron 
system) are confirmed by sensitive analysis of oscil­
lation photograms. Each Na is S-co-ordinated to 
equidistant O a t 2-575 A. (10,,)' is a regular te tra­
hedron (O at corners, central I) with I—O 1-792, 
O—O 2-67 a. I. Me A.

S tru c tu re  of sod ium  isocyanate. 51. B assière 
(Compt. rend., 1938, 206, 1309—1311).—The struc­
ture is analogous to th a t of NaN3. The unit cell, 
containing one mol., has a 3-576, c 15-10 A.; space- 
group Cf, or li'irn. The at. parameters give the 
interat. distances C—N 1-21, C—O 1-13 a., and confirm 
that the CNO group is linear and has the structure
•n :c :o . a . j . e . w .

C rysta l s tru c tu re  of acetaldehyde-am m onia 
“  CH 3 -CHO-NH3.” N. F. M o e r m a n  (Z. Krist., 
1938, 98, 447—455).—X-Ray analysis shows the 
rhombohcdral cell with a 8-36 a., a 84°, to contain 
6  C2 H 7 ON; p 1-06; space-group D5,. A structure, 
with approx. parameters and interdistances for the 
groups CH, NH, H 2 0 , and Me, is determined in 
accord with chemical facts and crystal symmetry, 
optics, cleavage, cell dimensions, and estimated X-ray 
intensities. 6  H20  linked by the ice-type OH bond 
(Bernal, A., 1934, 13) form a central puckered
O-hexagon (I) (angle 0 - 0 - 0  ~ 1 1 0 °) between 2  

normally bonded “ armchair ” hexagon trimerides 
(CHMe*NH) 3  (II), with the Me outside. 3 N of each 
of (II) are linked by H bonds to alternate O of (I).

I. Me A.
A’-Ray analysis of definite single cry sta ls  of 

cetyl pa lm ita te . R. K o h lh aas  (Z. Krist., 1938, 
98, 418—438 ; cf. A., 1937, I, 502).—Thermal and 
optical analysis from 20° to 54° (m.p.) shows no 
structural transitions in crystals obtained from amyl 
butyrate. From Laue, rotation, and Schiebold- 
Sauter X-radiograms, the monoclinic cell has a 5-61, 
b 7-42, c sin p 77-88 a., p 61-3° ; p 0-989; 4 mols. per 
cell; space-group probably Ci, — P2j/c. Discussion 
of the structure is based on some 140 indexed in­
tensities. Dicetyl ether is monoclinic with a 5-49, 
b 7-45, c sin p 38-97re a., p 63-2° ; p 0-978.

I. McA.
C alib ration  substances for electron diffraction.

N. A. SemscHACOV (Phÿsikal. Z. Sovietunion, 1937, 
12, 20—22).—Choicc of standard specimens for deter­
mination of X in electron diffraction experiments is 
described. Two-dimensional crystals of Si20 5 are 
recommended and the method of prep, is given. The 
hexagonal lattice const, a  — 5-161 a . (±0-3% ).

J . A. D.
M olecular s tru c tu re  of selenium  dioxide 

v apour. K. J . Palmer and N. E lliott (J. Amer. 
Chem. Soc., 1938, 60, 1309—1310).—Electron-diffrac- 
tion data yield the val. 1-61 ± 0  03 A. for the Se—0  
distance. E. S. H.

E lec tron  d iffraction  by S b 2 0 3  on Sb 2S 3. S. 
M iy a k e  (Sci. Papers Inst. Phys. Chem. Res. Tokyo, 
1938, 34, 565—583).—Reflexion photographs from

oxidised Sb2 S3  gave three types of patterns according 
to the heating : (1 ) ring patterns of Sb2 0 3; (2) spot 
patterns of Sb20 3, oriented along the lattice of the base 
crystal; (3) ring patterns from Sb2 0 4  also showing 
evidence of orientation. Forbidden spots, spots with 
irrational indices, and refraction phenomena were 
observed and are discussed in terms of Laue’s dynam­
ical theory of diffraction. Crystal dimensions are 
estim ated; the inner potential of Sb2 0 3  is 17 v.

J . A. D.
F errom agnetic  an iso tropy  of n ickel-iron  crys­

ta ls  a t various tem p era tu res . J. D. K l e is  
(Physical Rev., 1938, [ii], 5 3 ,  848; cf. A., 1937, I, 
120).—A correction. N. M. B.

Effect of lattice d iscontinu ities on the  m agnetic 
p ro p erties  of m agnetite . D . J. D o a n  (U.S. Bur. 
Mines, 1938, Rept-. Invest. 3400, 65—86).—The mag­
netic properties of magnetite were studied in view of 
the possibility of developing separation in an alternat­
ing magnetic field. The relation between lattice 
structure and magnetic properties is discussed. A 
Fe3 0 4 -Fe 2 0 3  mixture (prepared by heating Fe2 Oa) 
showed max. “ age-hardening ” effects at 400—-700°, 
the behaviour being similar to that of Fe alloys. The 
magnetic properties of Fe3 0 4, made by reducing 
Fe2 0 3, are correlated with the X-ray structure. The 
coercive form of the product is related to the reducing 
temp, and the type of gas used. The magnetic effects 
of applied mechanical stresses were observed.

S. J. K.
D eform ation of crysta lline m a tte r . A. P is t o c - 

Ch i  (Alluminio, 1938, 7, 3—13).—A general survey of 
interat. forces in crystals. O. J . W.

P lastic  deform ation  of rock-salt. IV. N. A. 
B r il l ia n t o v  and I. V. O b r e im o v  (Physikal. Z. Soviet - 
union, 1937, 1 2 ,  7—19; cf. A., 1935, 1311).—A 
method of obtaining large twins of NaCl by plastic 
deformation is described. Optical measurements of 
the angle between the facets are compared with X-ray 
measurements of the angles between the twimied 
crystals and show that pure translation does not occur. 
When NaCl is deformed a birefringent stripe appears 
as boundary between the twins, and this stripe is 
coloured more intensely by X-rays than the rest of the 
crystal. J . A. D.

L iquid cry sta ls  and  an iso trop ic  so lu tions. 
A. S. C. L a w r e n c e  (J. Roy. Microscop. Soc., 1938,
[iii], 5 8 , 30—48; cf. A., 1933, 1108).—A lecture.

I. MCA.
Contact po ten tia l betw een liqu id  and  solid 

zinc a t the  m .p . H. K u r z k e  and J . R o t t g a r d t  (Z. 
Physik, 1938, 1 0 9 ,  341—348).—The contact p.d. 
between liquid and solid Zn, determined from measure­
ments of photoelectric saturat ion currents, is I-----0 - 2  v.

H. C. G.
S in te ring  of m e ta l pow ders. G . G r t jb e  and H. 

S c h l e c h t  (Z. Elektrochem., 1938, 4 4 ,  367—374).— 
Data are recorded for the influence of sintering temp, 
on the density, electrical conductivity, Brinell hardness, 
and tensile strength of powders of Mo and Ni com­
pressed at pressure > 1 0 , 0 0 0  kg. per sq. cm.

C. R. H.
E lectrical resistances of the  a lkali m eta ls . M.

L e m a r c h a n d s  and L . R o u g e o t  (Bull. Soc. chim.,
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1938, [v], 5, 910—-915).—The sp. resistances (p) of 
solid K, Rb, and Cs at temp. T  can be expressed by 
relations of the form p — 2 y y  . Z T f . T( 1 -f- T/2T t) x  
10“®, where rl \  is the m.p., Z  the at. no., and y  the ratio 
of the sp. heats. This relation holds also for Na if Z  
is replaced by Z  +  1. J . W. S.

Specific resistance and te m p e ra tu re  varia tion  
of resistance of t in  crysta ls . B. C h a l m e r s  and 
R. H . H u m p h r y  (Phil. Mag., 1938, [vii], 25, 1108— 
1113).—Measurements have been made witli the 
c-axis parallel and perpendicular to the axis of 
single crystals of P-Sn (purity 99-987% and 99-990%). 
The effect of this difference in purity is only just 
perceptible but is greater in the “ parallel ” experi­
ments. T. H . G.

M easurem ents on selen ium  photo-elem ents.
H. S c h w e ic k e r t  (Z. Physik, 1938,109, 413—430).— 
Resistance and capacity measurements on Se photo­
electric cells prove the existence of a boundary layer 
the properties of which determine the total electrical 
output and the observed e.m.f. on illumination. In  
contradiction to other authors, change of resistance of 
the boundary layer is not observed on illumination and 
this fact allows the determination of the energy distri­
bution of electrons from the covering electrode. The 
quantum yield on short-circuit is between 0-5 and 1-0.

L. G. G.
M agnetism  and  chem istry . H . H a r a l d s e n  

(Tids. Kjemi, 1938, 18, 69—74).—A review.
M. H. M. A.

M agnetism  and  valency of the atom s in  m etallic  
phases. E. V o g t  (Angcw. Chcm., 1938, 51, 361— 
365).—A review of the characteristics and causes of the 
types of magnetism occurring in metals and alloys. 
The topics discussed include the magnetism of the rare- 
earth and transition metals, and electron transfers 
occurring on formation of alloys. A. J . E. W.

T heory  of th e  m agnetic  an iso tropy  of cubic 
crysta ls a t th e  abso lu te  zero. W. F .  v a n  P e y p e  
(Physica, 1938, 5, 465—482).—An extension of pre­
vious work (A., 1931, 1003), based on Heisenberg’s 
theory. A. J. E. W.

T im e of re laxation  due to  sp in -sp in  in teraction  
in  p aram ag n etic  c ry sta ls . R. d e  L, K r o n ig  a n d
C. J. B ottw kam t (Physica, 1938, 5, 521—528; cf. A., 
1933, 117).—T h e o re t ic a l .  A. J . E. W.

P aram ag n etic  re laxa tion  in  iro n  am m onium  
alum  a t low  tem p era tu res . W. J . d e  H a a s  and 
F. K . d h  P r é  (Physica, 1938, 5, 501—506).—The 
differential magnetic susceptibility y ' of 
Fe(NHl )2 (S0 1 )2 ,l2H20  has been measured at 1-22 and
1-65° k., using a smalla.c. field (frequency v) superposed 
on a parallel const, field, x shows considerable 
dependence on v for v ~15 cycles, and it is concluded 
that the relaxation time for the spin-lattice equili­
brium is the val. (100 sec.) predicted by H e i t l e r  
and Teller (A., 1936, 1191). y' is not measurably 
decreased by a transverse const, field. A. J . E. W.

T herm odynam ic in te rp re ta tio n  of p a ram ag ­
netic re laxation  phenom ena. H. B. G. Ca s im ir  
and F. K. d u  P ré  (Physica, 1938, 5, 507—511).—The 
results of experiments with Fe(NH4 )2 (S04 )2 ,12H,0 (cf. 
preceding abstract) are considered. The relaxation 

c c * *  (a ., i .)

time, t , of the spin-lattice equilibrium is 0-2— 2 X 
10*2  sec. in a magnetic field of 0—2500 gauss.

A. J . E. W.
M agnetic susceptib ility  of liqu id  n itric  oxide,

NO. H. B i z e t t e  and B . T s a i  (Compt. rend., 1938, 
206, 1288—1289).— k — 3-53 x  10-® c.g.s. unit at 
—163°. This val. indicates that liquid NO a t —163° 
is 97% polymerised to (NO), (cf. also A., 1937,1, 397).

A. J . E. W.
M agnetic an iso tropy  of som e m ixed  T utton  

sa lts . M. S. J o g l e k a r  (Z. Krist., 1938, 98, 411— 
417; cf. A., 1936, 1057),—To determine the effect 
of the cryst. electric field on the anisotropy of 
paramagnetic ions, mixed crystals P  +  nD (n by 
analysis) have been prepared from the isomorphous 
MS04 ,(NH4 )2 S0 4 ,6H20  (M =  Fe, Co, Ni, or Cu : 
paramagnetic P ; M =  Mg or Zn : diamagnetic D) 
and xi — X2 > Xi — X3 . and 0  (A., 1933, 664) measured 
a t 30 in a uniform magnetic field. The effect of 
magnetic dilution on the anisotropies is most marked 
in Co, and for Mg and Zn on Co or Fe is in opposite 
senses, as expected from the ionic radii. I. McA.

M agnetic an isotropies and  m olecular o rien t­
ations in  crysta ls  of acenaphthene. J. S h a n k e r  
and M. P r a s a d  (Current Sci., 1938, 6 , 554—555; cf.
A., 1938, I, 6 8 ).—Assuming isotropic >CH 2  contri­
butions, mol. susceptibilities, K v  2, , for acenaphthene 
of —74-9, -72-7 , and -187-8 (all X 10-6), respec­
tively, are derived from corr. vals. (A., 1937,1 ,18) for 
C1 0 H 8- These confirm a mol. axis of symmetry 
parallel to [010], and give 37° 30' for the angle (a) 
between the mol. plane and (001). In a comparison 
with a like analysis by Banerjee and Sinha (A., 1937,1, 
289), the (X-ray) a val. 26° is questioned.

I. McA.
Velocity of sound in  liqu id  helium . E. F.

B u r t o n  (Nature, 1938, 141, 970—971).—Determin­
ations of the velocity of sound in He I  and He I I  are 
recorded in a curve showing the change in velocity 
with temp. The velocity at points somewhat 
removed from the >.-point agrees approx. with the vals. 
calc, from estimated adiabatic elasticities. The 
occurrence of the discontinuity expected at this point 
is doubtful. L. S. T.

Velocity of sound in  liqu id  n itrogen . E. H ir- 
s c h l a f f  (Proc. Camb. Phil. Soc., 1938, 34, 296— 
298).—The velocity of sound in liquid N2  a t 75—55° k. 
has been determined by measuring the distance be­
tween the interference fringes formed when standing 
suprasonic waves set up in the liquid by means of a 
piezo-electric quartz are illuminated with Hg light 
X ■== 5461 a . F. J . L.

Reflexion of sound. K. F. H e r z f e l d  (Physical 
Rev., 1938, [ii], 53, 899—906).—Mathematical. The 
losses in the reflexion of sound on solids are investig­
ated. The heat conduction of the solid disturbs the 
temp, distribution in the gas and sets up a temp, 
wave. Effects which become important only at 
higher frequencies (scattering of the mols. on the 
wall, scattering of the sound wave by uneven places) 
and the effect of adsorption are also investigated.

N. M. B.
T ransparency  of solid p la tes  to  u ltraso n ic  

waves. E. B a u m g a r d t  (Compt. rend., 1938, 206,
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1284—-1286).—Vais, of Young’s modulus for Fe and 
mild steel, deduced from the optimum thickness of 
plates transparent to ultrasonic waves, are inde­
pendent of the frequency and are in agreement with 
the static vals. The velocity of propagation through 
plates is thus equal to that in an extended medium.

A. J. E. W.
T h erm al equ ilib rium  a t tem p era tu res  below

1° K . E. S. S h i r e  (Proc. Camb. Phil. Soc., 1938, 
34, 301—307).—The time for thermal equilibrium 
between the ionic magnets and the lattice vibrations 
of Fe NH 4  alum crystals is <0-5 sec. for all temp, 
above 0-025° K. F. J.L.

Collective electron energy and specific heat.
E. C. S t o n e r  (Phil. Mag., 1938, [vii], 25, 899—926).— 
Theoretical. H. J. E.

Specific h ea ts  and  h ea t of fusion of iodine. 
K. J. F r e d e r ic k  and J. H . H il d e b r a n d  (J. Amer. 
Chem. Soc., 1938, 60, 1436—1439).—The heat of 
fusion, determined by the method of mixtures, is 
3740;t2 0  g.-cal. per mol. The mol. heat capacity of 
solid I  a t 25—113-6° is given by cp — 13-07 +  3-21 X 
10ti(i — 25)2; that of liquid I  from the m.p. to  160° 
is 19-5±0-3 g.-cal. E. S. H .

Specific h ea t of th e  a lk a lis . L. G . Ca r p e n t e r , 
T. F. H a r l e , and C. J. S t e w a r d  (Nature, 1938,141, 
1015—1016).—Measurements of the true sp. heat of 
K  between —70° and 336° show the normal tendency 
to reach a const, val. ~ 3 R, followed by an abnormal 
rise of sp. heat commencing at room temp, and extend­
ing to the m.p. The abnormal rise of sp. heat extend­
ing over a considerable range below the m.p. appears 
to be common to K, Li, and Na. L. S. T.

H eat of fo rm ation  and  specific h ea t of tan ta lu m  
n itride . S . S a t o i i  (Sci. Papers Inst. Phys. Chem. 
Res. Tokyo, 1938, 34, 477—486; cf. A., 1934, 966).— 
Using TaN containing 6-50% of free Ta, measurements 
(cf. A., 1936, 565) over the intervals 0—100°, 0—305°, 
and 0—500° give for the mean sp. heat of pure TaN 
the vals. 0-05117, 0-056S3, and 0-06068, respectively, 
whence the sp. heat-temp. relation : C =  0-04785 

•7-068 X 10-*0 — 5-808 X l0-®62. Using this, the 
Nernst heat theorem, and high-temp. equilibrium 
data (by Andrews), Ta +  N =  TaN +  58-65 kg.-cal. 
at 25°, confirming Neumann et al. The heats of 
formation of nitrides are discussed in relation to at. no.

I. McA.
S u lp h u r dioxide. H eat capacity  of so lid  and 

liqu id . V apour p re ssu re . H eat of vaporisa tion . 
E n tro p y  values from  th e rm a l and  m olecu lar 
data . W. F. G i a u q u e  and C. C. S t e p h e n s o n  (J. 
Amer. Chem. Soc., 1938, 60, 1389—1394).—Heat 
capacity data from 15° K. to the b.p. are recorded. 
S 0 2  has m.p. 197-64° k . ,  b.p. 263-08° k . ,  heat of fusion 
1769-1 g.-cal. per mol., heat of vaporisation 5960 
g.-cal. per mol. The v.p. from m.p. to b.p. is 
given by log1 0  PjltaSit. cm. itr> =  —1867-52/7'' —
0-015S65T +  0-0000155747” +  12-07540. The en­
tropy of S0 2  gas at the b.p., derived from calorimetric 
data, is 58-07 g.-cal. per degree per m ol.; —
59-23, in agreement with the val. calc, from available 
mol. data. The agreement shows th a t the entropy of 
S0 2  approaches 0 at 0° k . The linking angle of 
S02, calc, from the entropy, is 129±4°. E. S. H .

H eat of fo rm ation  and  specific h ea t of Ca 3N2.
S . S a t o h  (Sci. Papers Inst. Phys. Chem. Res. Tokyo, 
1938, 34, 534—595).—The sp. heat of Ca3N2  deter­
mined by the ice calorimeter is given by C 0-1817 +
1-273 X HH0 +  1-388 X 10_80- after corrections 
have beon made for the presence of Mg3 N2  and CaO 
as impurities. The heat of formation of Ca3N2  was 
calc, from the dissociation pressure 3Ca +  N 2  =  
Ca3 N2  +  108,200 g.-cal. J . A. D.

H eat of fo rm ation  of zinc su lphide. A. F.
K a p u s t in s k i  and I. A. K o r s c h u n o v  (J. Phys. Chem. 
Russ., 1938,11, 220—227).—The heat of formation of 
wurtzite from sublimed Zn and rhombic S is 45-2 
kg.-cal., and tha t of Zn blende is 48-4 kg.-cal.

J . J. B.
H eat of fo rm atio n  of [iron and] cadm ium  sul­

phides. A. F. K a p u s t in s k i  and I. A. K o r s c h u n o v  
(J. Phys. Chem. Russ., 1938, 11, 213—219).—FeS 
and CdS were prepared in a calorimeter from rhombic 
S and reduced Fe and sublimed Cd, respectively. The 
heats of formation were 22-3 and 34-5 kg.-cal. 
respectively. J . J. B.

Specific h ea t of carbon  dioxide a t low  tem ­
p era tu res . S . C; S ir k a r  and J . G u p t a  (Nature, 
1938, 141, 915—916).—Comparison of observed vals. 
of Cp with calc. vals. for Cv a t low temp, indicates 
that, besides the lattice oscillations, there is  another 
which corresponds with the new Raman line (58 cm.-1) 
observed in C0 2  (A., 1938, I, 61) a t low temp. This 
appears to take place in pairs of C02  mols., members of 
each pair being connected by a weak electronic bond.

L. S. T.
T h e rm a l d a ta  on organic com pounds. XVIII. 

H eat capacity  and  en tropy  of ter t ,-butyletbylene.
W. D. K e n n e d y , C. H. S h o m a t e , and G. S. P a r k s  
(J. Amer. Chem. Soc., 1938, 60, 1507—1509).—Heat 
capacities have been determined at 80—298° K. The 
calc. mol. entropy at 298-1° k . is 61-3 g.-cal. per degree. 
A transition point between two cryst. forms occurs at 
124-9° K . ; the heat of transition is 12-35 and the heat 
of fusion 3-11 g.-cal. per g. The calc, free energy of 
dehydrogenation of p(i-dimethylbutane is 21,700± 
500 g.-cal. " E. S. H.

Physico-chem ical p ro p e rtie s  of the  alkali 
m eta ls . M. L e m a r c h a n d s  and L . R o u g e o t  (Bull. 
Soc. chim., 1938, [v], 5, 901—910).—The m.p., b.p. 
at 760 mm. and at 1 mm., entropy change during 
evaporation, and mol. heats of sublimation of alkali 
metals can all be expressed by formula} of the type 
x  =  a -f- by ¡log l0 Z, where a and b are consts. for each 
property, y  is the ratio of the sp. heats (1-667), and Z  
is the at. no. Results for L i are always anomalous, 
whilst some deviations are also observed for Na. 
Expressions for the heats of ionisation and heats of 
formation of the oxides are also discussed.

J . W .S .
B .p . of benzene, ethylene chloride, »-heptane, 

and  ¡3£lS-trimethylpentane over the  ran g e  660 to  
860 m m . p ressu re . E. R. S m it h  and H. M a t h e s o n  
(J. Res. Nat. Bur. Stand., 1938, 20,641—650).—Data 
for the above liquids were obtained by the compar­
ative ebulliometric method, using H 20  as the reference 
standard. Equations for each liquid expressing the
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relation between temp, and v!p. from 0 0 0  to 860 mm. 
are given. D. F. R.

B .p . and  chem ical constitu tion . I. An addi­
tive function of m ol. w t. and  b.p . V . C. E. B u r n o p  
(J.C.S., 1938, 820—829).—Between the mol. wt. (M) 
and the abs. b.p. (T) there exists, for an homologous 
series of non-associating compounds, an additive 
empirical relation, M  log1 0 7' +  S-OJi*. The vals. of 
this relation, b, are given for series of normal paraffins, 
defines, diolefines, acetylenes, cycfoparaffins, arom­
atic hydrocarbons, alkyl halides, ethers, esters, 
ketones, and amines. From these at. and structural 
contributions to b are derived. W. R. A.

S tefan 's law  and non-linear electrodynam ics.
B. K w a l  and J. S o l o m o n  (J. Phys. Radium, 1938, 
[vii], 9, 205—208).—Mathematical. The conse­
quences of abandoning the linearity of the equations 
of electrodynamics are considered for Stefan’s law 
and for Wien’s displacement law. W. R. A.

D ensity differences a t the  c ritica l po in t accord­
ing to  R . P la n k 's  equation  of s ta te . R .  R u e d y  
(Canad. J . Res., 1938,16, A, 89—99).—This equation 
leads to possible differences of 5% in densities 
measured a t heights differing by 1  cm. in gases a t the 
crit. point, and so large corrections are needed unless 
the material is agitated continually. Van der Waals’ 
equation shows that the difference in level Ah oc third 
power of the relative difference in density Ad =  (d — 
dc)/dc; Wohl’s equation leads to Ah oc (Ad)4, and 
Plank’s to Ah cc (ArZ)5. T. H. G.

Low vapour p re ssu res  of a lkali halides. J . E.
M a y e r  and I. H. W i n t n e r  (J. Chem. Physics, 1938, 
6 , 301—300).—V.p. over cryst. NaCl, KC1, RbCl, 
NaBr, KBr, and RbBr have been measured by 
Knudsen’s method at approx. 900° k . and the heats 
of vaporisation evaluated. W. R. A.

E xperim en ts a t  low  tem p era tu res . J. D.
C o c k c r o f t  (Nuovo Cim., 1938, 15, 35—40).—An 
account of thermal conductivity measurements of 
liquid He. O. J. W.

T h erm al expansion and  conductivity  in  liquid 
helium  II . H. J o n e s  (Proe. Phil. Camb. Soc., 
1938, 34, 253—201).—The negative coeff. of thermal 
expansion of He I I  is a consequence of the disordering 
process taking place with rising temp. The thermal 
energy of He I I  is mainly energy of disorder. A 
theory of heat conduction, considered as a flow of 
disorder, is shown to be compatible with the experi­
mental data at present available. F. J. L.

T h erm a l conductivity  of gaseous hydrocarbons 
and  atom ic po larisa tion . R. D e l a p l a c e  (Compt. 
rend., 1938, 206, 1046—1647).—Anomalies in the 
relative thermal conductivities in groups of isomeric 
hydrocarbons are shown to correspond with anomalies 
in the at. polarisation vals., confirming that the 
dynamic structure of the mol. is a factor affecting 
heat transfer between gas mols. and a surface.

A. J. E. W.
Coefficient of expansion of b a riu m  and calcium  

and  allo tropy . P. G. Ca t h  and 0 . L. v o n  S t e e n i s  
(Z. tech. Physik, 1936, 17, 239—241; Chem. Zentr., 
1936, ii, 1845).—Between 0 ° and 300°, the coeff. of

linear expansion of Ba fluctuates between 170 and 
2 1 0  x  1 0 -7, and is markedly dependent on previous 
thermal treatment. An arrest a t 390° corresponds 
with the two different modifications. Ca behaves in a 
similar, but less marked, way. Below 300°, the coeff. 
is 220 X 10-7. L. S. T.

T h erm al constan ts a t h igh  tem p era tu res . II . 
T h erm a l expansion of rock-salt. III . A nom al­
ous th e rm a l expansion of b ism u th , zinc, and 
cadm ium  n ea r the m .p . V. F. H a s c h k o v s k i  and 
P. G. S t r e l k o v . IV. Coefficient of expansion 
of silver chloride and  brom ide. P. G. S t r e l k o v  
(Physikal. Z. Sovictunion, 1937, 12, 35—44, 45—72, 
73—82).—II. The thermal expansion coeff. of NaCl 
has been measured, using an interference method and 
also the quartz dilatometer (cf. A., 1938,1, 417). The 
total expansion from 0° K. to the m.p. is approx. 6 %. 
An empirical formula for the variation of the coeff. 
with temp, is given.

III. Bi begins to show anomalous expansion at 
40° below the m.p., Zn and Cd at approx. 10° below 
the m.p. The anomaly increases as the m.p. is 
reached and has the same sign as the vol. change on 
melting.

IV. The variation of the coeff. for AgCl and AgBr 
with temp, has been measured, and its relation to the 
electrical polarisation of the crystal is considered. 
The effect of small amounts of AgBr and NaCl on the 
temp, variation of the expansion coeff. of AgCl has 
also been examined. J. A. D.

T h erm al conductivity a t low tem p era tu res .
W. J . d e  H a a s  (Nature, 1938, 141, 1053; cf. A., 
1938, I, 304).—The dependence of the heat-conduct- 
ivity of quartz on crystal size has been determined at
2-5°, 2-9°, and 3-3° k . For Si0 2  and KC1 the heat- 
resistance is a function of the radius. With increasing 
thickness, the sp. resistance approaches a const, val. 
asymptotically. I t  is assumed that resistance is due 
to scattering by the surface and by the mosaic 
structure, and to scattering of the elastic waves by 
one another. L. S. T.

Viscosity of a ir  and the electronic charge.
G. B . B a n e r j e a  and B . P a t t a n a i k  (Nature, 1938, 
141, 1016—1017).—A redetermination gives for the 
■t) of dry air a t 23° the val. (1833-34;2T) x  10- 7  c.g.s. 
unit. The increase per °c. is 4-95 X 10~ 7  unit. 
Substitution of this val. of 7) in Millikan’s data for the
oil-drop experiment gives c =  (4-811 ± 0  009) X 10* 1 0  

e.s.u. compared with the X-ray val. of 4-807 X 10 10.
L. S. T.

M olecular force and  viscosity of gases. W.
Wf.n-Po (Phil. Mag., 1938, [vii], 25, 865—883).— 
A theoretical treatment of mol. interaction, assuming 
spherical symmetry of the mols., leads to the equation 
j j j — ¿(LM¡T), where p( is the density of the 
substance in the liquid state a t its normal b.p., i] is the 
viscosity coeff., L  the latent heat of vaporisation, and 
0  a common function for a group of related substances. 
Satisfactory agreement is obtained between calc, and 
observed vals. of r\ for He, Ne, A, Kr, Xe, Cl2, Br, I,
H,, N2, and 0 2. H. J . E.

Viscosity of a ir , oxygen, and  n itrogen . P. J.
R ig d e n  (Phil. Mag., 1938, [vii], 25, 961—981; cf.
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A., 1938, I, 131).—The v) of air a t 17° is (1800-76±  
0-69) X 10- 7 c.g.s. [temp, coeff. (4-93±0-ll) X 10- 7  

per degree]. The val. for N ,a t 17° is (1738-2±0-73) x  
10" 7  c.g.s. (temp, coeff. 4-76 X 10* 7 per degree) and 
that for 0 2  is (2010-5±0-9) X 10- 7 c.g.s. (temp, 
coeff. 6-23 X 10“ 7  per degree). H. J. E.

Viscosity of m ix tu res  of pyrro le  w ith  benzene, 
chlorobenzene, brom obenzene, an d  iodobenzene.
M. DkzEliO (Bull. Soc. Chim. Yougoslav., 1937, 
8 , 139—143).—The composition-^ and -rj curves 
have been determined, a t 20°. Compounds are 
apparently not formed. R. T.

T h erm a l p ro p e rtie s  of m ethy l ch lo ride-m in- 
e ra l oil m ix tu res . A. P e r l ic k  (Z. ges. Kiilte-Ind., 
1936, 43, 32—35; Cliem. Zcntr., 1936, ii, 516).— 
The v.p. of the mixtures decreases with rising vj of 
the mineral oil. H. N. R.

Degree of depo larisa tion  of sca tte red  rad ia tion  
from  b in ary  liqu id  m ix tu res . R .  I v r e m a n n  a n d
E. G a s t in g e r  (Monatsh., 1938, 71, 424—431).— 
The polarisation of light scattered by the mixtures 
C6 H 6 -«-hexane, C6H 6-CHC13, and COMe2 -CHCl3, 
respectively, has been determined. The mol. con­
stitution of the mixtures is discussed. E. S. H.

In te rm e ta llic  com pounds produced  by next 
n ea res t neighbour in te rac tio n  in  alloys. F.
B it t e r  (J. Chem. Physics, 1938, 6 , 339—340).— 
Theoretical. W. R. A.

O rd e r-d iso rd e r tran sfo rm atio n s in  alloys.
F. C. N ix and W. S h o c k l e y  (Rev. Mod. Physics, 
1938, 10, 1—71).—A comprehensive review of pub­
lished experimental and theoretical work. E. S . H.

Suggested in term eta llic  reaction  in  a  liquid  
an tim o n y -co p p er-tin -lead  alloy. G. C. S e a g e r  
and F. C. T h o m p s o n  (Phil. Mag., 1938, [vii], 25, 
1104—1107).—Measurements of rate of cooling and 
of variation of resistivity with temp, strongly support 
the conclusion that the abnormality observed by 
Ellis (B., 1925, 809) is due to the incidence of solidific­
ation and not to an intermetallic reaction.

T. H. G.
C ritical so lu tion tem p e ra tu re s  of alcohols.

L. A, Z e p a l o v a -M ic h a il o v a  (Sborn. Rabot Lab. 
Inst., 1937, 15, 3—19).—Data are recorded for the 
systems (a) EtOH-diisooctyl, (6 ) P rQOH-vascline oil, 
and (c) PrsOH-vaseline oil. The effects of adding 
traces of H20  to oach system and of EtOH to (6 ) and
(c) aro shown. H20  raises the crit. solution temp, of 
both PraOH and Pr3OH considerably whilst EtOH 
has little effect. D. G.

S eparation  of phases in  the  w ater-pheno l-iso - 
b u ty l alcohol sy stem . M . F. T a lx n a  and I. A.
M a l a f e e v  (J, Phys. Chem. Russ., 1938, 11, 270—
273).—Equilibrium data a t 40° and 70° are recorded 
and discussed. J . J. B.

P re ssu re  of sa tu ra ted  vapour. J . K . S i r k i n  
(J. Phys. Chem. Russ., 1938, 11, 161—168).—The 
van der Waals equation for v.p. can be given the form 
logp =  log pc -j- L/4-57Tc — ¿/4-5731. An analogous 
expression is deduced for the v.p. over solid bodies. 
Both formulae are in agreement with experimental 
data. J . J . B.

S olubilities of po ly th iona tes. I I .  Solubilities 
of sodium  and am m onium  poly th ionates. A.
K u r t e n a c k e r  and G. LAs z l 6  (Z . anorg. Chem., 
1938, 237, 359—368).—N E i  pentathionale,
(NH4 )2S5 0 fi,l'5H 2 0, has been prepared. The solu­
bilities of Na and NH 4  tri- and tetra-thionates have 
been measured at 0°, 20°, and 30°, and the 0° and 20° 
isotherms of the systems NaaS3 0 6-N a 2 S4 0 ()-H 2 0, 
Na2 S4 0 6 -N a 2S5 0 6-H 2 0 , and (NH4)2 S3 0 6-(NH 4 )2S4 0 8-  
H 20  have been determined. The only solid phases 
aro the single salts. The NH 4  salts are anliyd.; Na 
tetra- and penta-thionates are present as dihydrates; 
Na3S3 0 6  is present as trihydrate at 0 ° but the solid 
phase contains less H 20  at 20° and the transition 
point 3H20  -> anhyd. is probably a t or near this 
temp. F. J .  G.

Solubility  of iodine pentoxide in  anhydrous 
hydrogen  fluoride and  the  possib le  existence of 
“ hydrofluorates ’’ of iodine pentoxide. K. R.
W e b b  (Proc. Leeds Phil. Soc., 1938, 3, 477— 180).— 
Experiments under various conditions, afford evid­
ence of the solubility o f l 2 0 3  in anhyd. H F, and the 
probable formation of unstable compounds of the 
type I 2 Os,a:HF by the spontaneous evaporation of 
such solutions at room temp. N. M. B .

Solubility  of gold  hydroxide in  alkali and 
eq u ilib ria  in  the  sa tu ra te d  solutions. H. L.
J o h n s t o n  and H. L. L e l a n d  ( J .  Amer. Chem. Soc* 
1938, 60, 1439—1445).—Data are recorded for 0—8 n - 
NaOH. The solubility of Au(OH ) 3  increases with 
increasing [NaOH] up to 0-42n, then falls rapidly to a 
min. a t N-NaOH, and rises almost linearly as [NaOH] 
is further increased. The stable solid phase is 
Au(0H ) 3  below 0-42N-NaOH, and Na2HAu0 3  above 
0-42N-NaOH. The ionic equilibria are discussed, and 
acid dissociation consts: for H 3 Au03  are derived and 
compared with those for Cu and Ag hydroxides. A 
potentiometric method for the determination of Au 
is described. E. S. H.

Aqueous so lubilities of isom eric  hexanols. 
P. M. G in n in g s  and R. W e b b  ( J .  Amer. Chem. Soc., 
1938, 60, 1388—1389).—Data for methyldiethyl-, 
dimethylisopropyl-, dime thy 1 - w-propyl-, methylierf.- 
butyl-, ethyliiopropyl-, methyLsec.-butyl-, niethyl- 
isobutyl-, ethyl-w-propyl-, methyl-w-butyl-, and tert.- 
amyl-carbinol a t 2 0 °, 25°, and 30° are recorded. The 
tert. isomerides are more sol. than the sec., which 
are in turn more sol. than the most compact primary 
isomeride. Solubility is greatest when OH is in 
proximity to the centre of a compact mol., and 
decreases in each case with rise of temp. E. S. H.

H ydrogen bonds involving the  C -H  link ing . 
Solubility  of haloform s in  donor solvents. G. F.
Z e l l h o e f e r , M . J . Co p l e y , and C. S. M a r v e l  ( J .  
Amer. Chem. Soc., 1938, 60, 1337—1343).—The 
solubilities of MeCl, CH2 C12, CHC13, CH,C1F, CHCLF, 
CHC1F2, EtCl. CCljF, CCljF,, C2 C13 F3,“ and C.CLF4  

each in 0 E t,[CH.,]o‘0-[CH,]„-6Ac, 
(OMc-fCHjl^O-tCtLlj^O, and (0Et-[CHJ2 ).,0, and 
of CHC12F  in 82 solvents (ethers, thioethers, esters, 
ether-esters, CO-compounds, bases, amides, hydro­
carbons, fluorohydroearbons, and PhNO.,) have'been 
determined. The observed vals. exceed the “ ideal ”



V (b, c) GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. 395

solubility if  the solute contains H  and the solvent 
0  (ether or ester) or basic N. The effect is in the 
order : CH3  <  CH2  <  CH, being greatest for CHCJ3. 
H bonds, 0->H  and N->H, are postulated in the 
interpretation of the results. R. S. C.

U nlim ited  so lubility  of m eta ls  in  the  solid 
s ta te . N. A g e e v  (Compt. rend. Acad. Sci. U.R.S.S., 
1938, 19, 65—68).-—The view tha t a given cryst. 
structure is possible only if the electrons are able to 
arrange themselves in accordance with a definite 
energy distribution has been applied to a face-centred 
cube, and the conditions for tho formation of a 
continuous series of solid solutions have been 
examined. N. M. B.

G eneral p rob lem  in  the  theo ry  of diffusion.
B. Hostinsky (Compt. rend., 1938, 206, 1452—1455). 
—Theoretical. A. J. E. W.

Diffusion of gold in to  gold. A. Z a g r u b s k i  
(Physikal. Z . Sovietunion, 1937, 12, 118—119).— 
Radioactive Au, obtained by neutron bombardment, 
was placed in intimate contact with an ordinary Au 
sheet. The rate of diffusion was estimated by 
etching away the surface layers of the sheet and then 
measuring the radioactive residue. J . A. D.

Coefficient of self-diffusion of gold. A. M. 
Z a g r u b s k i  (Bull. Acad. Sci. U.R.S.S., S6 r. Phys., 
1937, 903—913; cf. A., 1933, 561; 1937, I, 296).— 
Geiger counter measurements of the penetration of its 
radioactive isotope from a Au plato into electrolytic- 
ally deposited Au layers give vals. a t 800—1020° 
which can be represented by D =  1-36 X 10JC'53OOO/iir. 
The results accord with the formulas of Langmuir 
and of Braune. I. MoA.

A dsorp tion  of gases by g raph ite . A. B. Lamb 
and E. N. O hl (J. Amer. Chem. Soe., 1938, 60, 1287— 
1290).—Measurements of the adsorption of C02, H2, 
and CC12 F 2  on graphite and on activated C show that 
tho adsorbed gas mols. do not enter the spaces between 
the basal planes of tho graphite crystal, but are held 
a t tho external surface. The adsorption of H 2, He, 
and CS2  by C produced by “ explosion ” of graphitic 
oxide has also been measured; although relatively 
large amounts are adsorbed, adsorption occurs only 
a t the external surface. X-Ray diagrams show that 
the graphite structure is retained by this C, but that 
the average particle size is about 30 a., giving a greatly 
increased surface. Graphite obtained by heating 
SiC until the Si has evaporated shows poor adsorptive 
capacity. E. S. H.

S orp tion  of chlorine by activated charcoal.
L. H. R e y e r s o n  and A. W . W is h a r t  (J. Physical 
Chem., 1938, 42, 679—685).—Adsorption isotherms 
of Clj on steam-activated charcoal have been obtained 
a t 35-5°, 51-0°, 73'5°, and 91-5°. The adsorption is 
about the same as th a t of Br (A., 1935, 696) but about 
10 times that of I. The characteristics of the 
adsorption are very different from that on Si0 2  gel 
(A., 1937, I, 611). The min. surface area of the 
charcoal is 5-54 X  10® cm . 2  per g. J . W . S.

T heory  of adso rp tion  of vapours. S. J.
P s c h e s h e z k i  (J. Phys. Chem. Russ., 1938,11, 205— 
2 1 2 ).—The adsorption isotherm of vapours is said to

consist of two parts corresponding with the equations 
a — bpm and a — C -|- B  log p, respectively; b, m, O, 
and B  aro consts. The temp, variation of these consts. 
is calc, on the assumption of the invariability of the 
adsorption potential with the temp. J . J . B.

D eterm ination  of n a tu re  of b ind ing  in  adsorp­
tion  m edia. R. Juza , R. Langheim, and H. H ahn  
(Angew. Chem., 1938, 51, 354—357).—Adsorption in 
the systems C-Br, Si0 2-Br, and C -0 2  has been 
studied by means of magnetic susceptibility measure­
ments. The susceptibility of the adsorbed system 
is not an additive function of those of the components. 
The deviation from additivity decreases as successive 
amounts are adsorbed, indicating tha t the binding is 
weaker in the successive layers. E. S. H.

A dsorption  of aliphatic am ines and products 
of p ro te in  fission on alum in ium  oxide from  
aqueous solution. A. L o t t e r m o s e r  and K. E d e l - 
m a n n  (Kolloid-Z., 1938, 83, 262—278).—To serve as a 
basis for the possible separation of tho hydrolysis 
products of proteins by chromatographic analysis, the 
adsorption isotherms of the most important of such 
products and of simpler related substances (NH3, 
NH, salts, mono- and di-amines) have been deter, 
mined. The best adsorbent is A12 0 3  prepared by 
Brockmann’s method. NH 3  is better adsorbed at 
low than a t high p n, and tho adsorption of NH, salts 
is scarcely influenced by the valency of tho anion. 
The hydrochlorides of primary, sec., and lert. amines 
are adsorbed similarly, the adsorption increasing with 
the mol: wt. without being influenced by branching 
of the C chain. The homologous aminomonocarb- 
oxylie acids give normal isotherms, but tho adsorb- 
ability decreases with increasing mol. wt. Among the 
dicarboxylie acids lysine dihydrochloride, tyrosine, 
and 3 : 5-di-iodotyrosine are not adsorbed a t all and 
can thus be separated from all other products. The 
order of adsorption of the heterocyclic NH2-acids is 
histidine >  tryptophan >  oxvproline >  prolino.

F. L. U.
Surface tension  of fused m ix tu res  w ith  a 

cryolite base . E. E lc h a rd u s  (Compt. rend., 1938, 
206, 1460—1462).—Vals. of y  for mixtures of cryolite, 
NaF or A1F3, and A12 0 3  are recorded, y is decreased 
by addition of A1F3, and increased by N aF; A12 0 3  

has a variable effect. In the neighbourhood of the 
m.p. y  increases with temp, owing to ionic dissociation, 
the y - 6  curves having the form required by theory 
(Onsager and Samaras, A., 1934, 1068).

A. J . E. W.
M easurem ent of superficial electric m om ent 

in  the  in te rio r of a  liquid . (M lle. ) N. C houcroun 
and M. A rditx (Compt. rend., 1938, 206, 1402— 
1464; cf. A., 1934, 1068).—A micro-electrophoresis 
apparatus for the observation of particles 1 — 2  mm. 
below the surface of the suspending liquid is described. 
Vals. of the superficial electrio moment of particles of 
mastic and gamboge suspended in H20  and 0-002n- 
HC1 and -NaOH, and of the walls of the Pyrex and 
flint glass containing tubes, are recorded. The 
moments of the particles and tube walls are in­
dependent of each other. The surfaces are negatively 
charged in each case, the potential increasing with pB.

A. J . E. W.
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C apillary system s. XIX (8 ). P erm eab ility  
ol coherent and com pact m a te ria l for gaseous 
and dissolved substances. E. M a n e g o l d  (Kol- 
loid-Z., 1938, 83, 299—319; cf. A., 1938, I, 355).— 
Data relating to liquid-liquid and liquid-gas interfaces 
and to plant cells are collected. F. L. U.

Theory of electrocapillarity . VII. T heory of 
surface film s. S . R. Cr a x f o r d , 0. G a t t y , and T . 
T e o r e l l  (Phil. Mag., 1938, [vii], 25, 1041—1061).— 
Equations previously deduced (A., 1935, 698; 1936, 
1196) are extended to  surface films and applied to a 
typical and a simplified case, but existing data are 
insufficient to  permit the use of precise equations. 
Boundary conditions are considered in relation to 
available data. T h e  theory of two coexistent surface 
phases is discussed. A factor which contributes to 
the high capacities of specifically absorbed anions is 
suggested. Measurements of surface tension and 
chemical potential alone are insufficient to indicate 
the degree of dissociation of a compound in an inter­
phase or surface film. T . H. G .

Viscosity of un im olecu lar film s. D. G. D ervi- 
c h ia n  and M. J o l y  (Nature, 1938, 141, 975; cf. A.,
1937, I, 358).—The flow of surface monolayers cc the 
difference of pressure and inversely oc the length 
of the channel, but the dependence of flow on the 
width of the slit is complicated by entrainment of 
H 2 0 . L. S. T.

P re ssu re -a re a  re la tio n s of m onolayers a t the 
so lid -liqu id  in terface. W. D. H a r k i n s  and F. M. 
F o w k e s  (J. Amer. Chem. Soc., 1938, 60, 1511— 
1512).—Pressure-area curves for monolayers of BuOH 
at H 20-air, H 2 0 -solid paraffin, and H 2 0-stibnite 
interfaces, and for AcOH a t a H ,0-solid paraffin 
interface, show that the films are gaseous a t low 
pressures. E. S. H .

Flow  of un im olecular surface film s. E. R.
W a s h b u r n  and H. R. R. W a k e h a m  (J. Amer. Chem. 
Soc., 1938, 60, 1294— 1296).—The area of a unimol. 
stearic acid film which flows through a capillary 
increases with increasing applied film pressure, but the 
relation is not Unear. For equal pressures, films on 
acid solutions flow more rapidly than films on neutral 
solutions. For equal pressures and [H‘], films flow 
more rapidly a t higher than a t lower tem p.; the temp, 
coeff. is greater at low than at high pressures.

E. S. H.
Effect of A'-rays on surface po ten tia ls of m u lti­

layers. F. J. N o r t o n  and I. L a n g m u t r  (J. Amer. 
Chem. Soc., 1938, 60, 1513).—The charging of X and 
Y  multilayers of stearates by exposure to X-rays is 
described, E. S. H.

A ctivities of u rease  and  pepsin  m ono layers. I.
L a n g m u ir  and V. J. S c h a e f e r  (J. Amer. Chem. S o c .,
1938, 60, 1351—1360).—The monolayers, spread on 
H 20  and then deposited on plates, or adsorbed from 
solution by conditioned plates, usually have high 
chemical activity. The activity of a urease layer, 
measured by the formation of NH 3  from CO(NH2 ) 2  

at h 7, disappears when deposited as an 4̂ layer on a 
surface conditioned with Na deoxycholate. Thus, 
the activity depends on the presence of hydrophobic 
groups in the surface. The activity of pepsin was

tested by its power to clot skimmed milk. A sub­
stance in milk displaces adsorbed pepsin monolayers 
on the plate and allows the pepsin to diffuse into the 
solution in a completely active form. In  many cases 
the sp. activity of the pepsin monolayers prepared 
from commercial pepsin was tha t of the original 
pepsin. E. S. II.

Investigation  of th in  layers of o rganic su b ­
stances a t the  m ercu ry /so lu tion  boundary  by 
capacity  m easu rem en ts. I. H igh-m olecular 
alcohols and  acids. A. G o r o d e t z k a j a  and A. 
F r u m k in  (Compt. rend. Acad. Sci. U.R.S.S., 1938, 
18, 639—643; cf. A., 1935, 298, 697; 1936, 1467).— 
With and without uni- and multi-mol. layers of 
cetyl alcohol (I), palmitic (II) and oleic acids (III), 
a t the Hg/slightly acid N-Na2 S0 4  interface, measured 
vals, for the capacity of the electrical double layer 
are plotted against cathodic polarisation. For (I), a 
single const, min. capacity 1-03, decreasing on com­
pression to 0-91 [J.F. per sq. cm., indicates a layer 
thickness d of 19 a . (the length of the mol.), using the 
formula C — c/4-rZ for a surface condenser. For (II) 
and (III) two min. capacities are indicated; these 
decrease on compression as a result of the formation 
of unstable multilayers the nature of which has been 
corroborated in the case of (III) by interference 
methods. Calculation of d from capacities is un­
reliable for multi- (> 3  mono-)layers owing to ionic 
penetration. I. McA.

T ran sitio n  s ta te  in  surface reactions. M.
T e m k in  (J. Phys. Chem. Russ., 1938,11, 169—189).— 
A theory is advanced to explain the rates of gas 
adsorption and of heterogeneous reactions. The 
differences between this theory and tha t based on 
collision frequencies are pointed out. The views 
expressed are considered to afford a plausible inter­
pretation of false equilibria. J . J . B.

Surface j>„- S. R. C r a x f o r d , O. G a t t y , and T. 
T e o r e l l  (Phil. Mag., 1938, [vii], 25, 1061—1066).— 
The usual definition of p a is unsatisfactory when 
applied to interphases and surface films and two 
others are discussed, although measurements in 
terms of these are not directly possible. The con­
sequences of these conclusions for many physico­
chemical and biological questions are very important.

T. H. G.
E lectrokinetic poten tial. II . E lectrokinetic 

po ten tial a t  th e  in terfaces g lass/e thy l alcohol- 
w a te r and  g lass/acetone-w ater. K . K a n a m a r u , 
T .  T a k a d a , and K. A ik a w a  (Kolloid-Z., 1938, 83. 
294—299).—These mixtures behave similarly to the 
dioxan-H ,0 mixtures, in that the ^-potential against 
glass is determined by the mol.-polarisation rather 
than by the difference of e values. The ^-potential 
can be expressed empirically by the formula 1 0 m(e — 
e,,)P”, where e and <rs refer to the liquid mixture and 
the glass respectively, P  is the mol. polarisation of the 
mixture, and m and n are consts. which have nearly 
the same val. for all the svstems studied.

F. L. U.
E lectrokinetics. XX. In terfacia l energy and 

th e  m olecu lar s tru c tu re  of o rganic com pounds. 
VI. E lectric m om en t of aliphatic  alcohols, 
acids, and  e ste rs  a t  cellulose and alum in ium
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oxide in terfaces. M. A. L a u i t e r  and R. A. 
G o r t n e r  (J. Physical Chem., 1938, 4 2 ,  641—656; 
cf. A., 1933, 122).—The electric moment (¡/) per 
sq. cm. of the double layer has been determined by 
the streaming potential method for aliphatic alcohols 
containing 1—7 C atoms a t A12 0 3  surfaces, and for 
fatty acids and esters at cellulose surfaces. In  all 
cases the streaming potential oc pressure. The vals. 
of ¡ju for alcohols on A12 0 3  are about half as large as 
those on cellulose. Reversal of the sign of ¡x occurs 
between Bu“OH and w-CgH^-OH a t A12 0 3  surfaces, 
and between EtOH and PraOH at cellulose surfaces. 
In each case IV3OH is opposite in sign to Pr“OH. 
Fatty acids a t cellulose surfaces show reversal of sign 
between EtC 02H  and Pr“C02 H, but no reversal is 
shown on A12 0 3. The vals. of (i are about one third 
of those on A12 0 3. The variation -with temp, of the 
conductivity and electrokinetic function of MeOAc 
in the diaphragm suggests that the effects observed 
are due to interaction of ions derived from the org. 
mols. of the liquids and the solid with which it is in 
contact. J . W. S.

T ran sfe r of helium  I I  on g lass. J. G. D a u n t  
and K. M e n d e l s s o h n  (Nature, 1938,141, 911—912). 
—Experiments with various arrangements of vessels 
indicate that the surface of a solid in contact with 
liquid He I I  is covered with a He film through which 
the liquid is transferred to the lowest available level; 
the rate of transfer increases rapidly with a fall in 
temp., and on glass is >  on Cu. L. S. T.

E xperim en ts w ith  liqu id  helium  II . A. K.
K ik o in  and B . G. L a s a r e w  (Nature, 1938, 1 4 1 ,  
912—913).—When a vac.-insulated glass tube, which 
can be heated electrically a t the upper end, is partly 
immersed in liquid He I I  no heating effect becomes 
apparent in the upper part of the tube until a limiting 
current is reached. A film of liquid He II  appears to 
be formed over the surface of the tube and heating 
begins only when this film evaporates at the limiting 
val. of the current. The calc, thickness of the film is 
~10 - 5  cm. L . S. T.

T ra n sp o rt phenom ena in  helium  II . L.
T is z a  (Nature, 1938, 141, 913).—An interpretation 
of the behaviour of He I I  on the assumption that its 
viscosity is due to the atoms in  the “ excited ” state 
is discussed. A temp, gradient should arise during 
the flow of He I I  through a capillary. L. S. T .

A dhesion of partic les of m icroscopic size.
V III. A dhesion of calcium  carbonate p artic les  
in  electrolyte solutions. A. v o n  B u z a g h  and K. 
Dux (Kolloid-Z., 1938, 8 3 ,  279—287; cf. A., 1938, 
I, 358).—CaC03 particles behave similarly to those of 
BaS04  with respect to the influence of electrolytes on 
adhesion and on electrophoretic mobility. LiCl, 
NaCl, and KC1 increase adhesion towards a const, val., 
and reduce but do not reverse the electrokinetic 
charge. Bi- and ter-valent cations a t higher concns. 
reverse the charge and diminish adhesion. Specially 
marked effects are shown by Ca", C03", HC03', and 
OH'. F . L. U.

Influence of inorganic sa lts  on the  ro ta tio n  of 
sucrose solutions. E. L a n d t  (Deut. Zuckerind., 
1936, 61, 377—378; Chem. Zentr., 1936, ii, 1888).—

A primary dehydration effect with electrostatic 
deformation and complex formation is postulated.

A. H. C.
D eterm ination  of crysta llite  size in  m etal and 

m eta l oxide sm okes fro m  A'-ray and  electron 
diffraction d ig ram s and  from  electron m icro ­
scope p ic tu res. D. B e l s c h e r  (Z. Elektrochem., 
1938, 4 4 , 375—385).—The available methods are 
described, illustrated, and compared. The electron 
diffraction method is applicable only to particles 
<100 a . In the smokes examined no particles 
< 1 0  a . were observed, and any particles of this size 
originally formed must increase rapidly either by 
aggregation or by the addition of metal atoms from 
the vapour phase. C. R. H.

T ra jecto ry  of ash  partic les  in  a ir  and the 
determ ina tion  of th e ir  size. K . P r o s a d  and
D. N. S e n  (Phil. Mag., 1938, [vii], 2 5 ,  993—1003).— 
Photographs of the trajectory of a beam of cigar ash 
particles projected horizontally in air are used in 
determining the mean particle size (radius =  2-34 X
10- 3  cm.). The particle size is shown to increase 
rapidly along the path. H. J. E.

R elationship betw een degree of depolarisation  
and partic le  p ro p e rtie s  in  the  sca tte rin g  of ligh t 
by colloids. W. L o t m a r  (Hclv. Chim. Acta, 1938, 
2 1 ,  792—812).—Mathematical. The influence of the 
size, shape, and concn. of particles on the degree of 
depolarisation of light scattered by colloidal solutions 
is discussed. J. W. S.

E lectrochem ical p ro p erties  of m astic  suspen­
sions. R. A u d u b e r t  and G. Ca r p é n i  (J. Chim. 
phys., 1938, 3 5 ,  115—128).—Aq. and alcoholic sols of 
mastic of varying particle size have been potentio- 
metrically titrated using a glass electrode, and the 
data compared with data similarly obtained for the 
ultrafiltered sols. Differences are ascribcd to acids 
on the surface of the mastic particles. In  the case of 
small particles of diameter < 1  ¡x. the electric charge 
can be ascribed principally to surface ionisation 
phenomena, but with increasing particle size the 
influence of surface ionisation diminishes. The data 
are discussed in reference to the electrochemical 
structure of the particle surface. C. R. H.

T itan ium  oxide hydrosols. Som e re la tio n ­
ships to  oxide hydrosols of zirconium  and th o r­
ium . H. S. O w e n s  and R. M o r r is  (J. Physical 
Chem., 1938, 4 2 ,  563—566; cf. A., 1935, 1459).— 
The p a of T i0 2  hydrosols is raised by heating or by 
addition of K  salts, the order of efficiency of which 
is C2 0 4" >  tartrate >  S04" >  Cl'. From the be­
haviour observed it is inferred that the sols are com­
posed mainly of T i0 2  with few hydroxo or ol groups. 
The reaction with tartrate to form negatively charged 
micelles is attributed to chelation. J . W. S.

E lectron  m icroscope in  colloid chem istry . D.
B e is c h e r  and F. K r a u s e  (Angew. Chem., 1938, 5 1 ,  
331—335; cf. A., 1938, I, 78).—Further examples of 
the application of the electron microscope to the study 
of colloidal systems are given. The systems described 
include ZnO, CdO, and lampblack, and membranes of 
colloidal Au in gelatin, collodion, V2 0 5, and rubber.

F. L. U.
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New re su lts  and  p ro b lem s in  colloid investig ­
ation. P. A. T h ie s s e n  (Angew. Chem., 1938, 51, 
31S—324).—A review. F. L. U.

D ielectric behaviour of w a te r in  hydroxides, 
b asic  hydra tes, and oxides of iron , bery llium , 
and  m agnesium . 0 . G l e m s e r  (Z. Elektrochem., 
1938,44, 341—-353).—The dependence on temp, of the 
diclectric const., e, of suspensions in paraffin oil has 
been investigated. As expected, for compounds con­
taining combined H 2 0 , e increases linearly with 
decrease in temp., no discontinuity being observed 
a t 0°. For hydrated Fe2 0 3  gels of various ages, e 
decreases with decrease in temp., but tho absence of 
discontinuity indicates tha t the H 20  is not simply 
adsorbed. H20  is considered to be retained in 
capillaries of such small dimensions th a t its v.p. and, 
therefore, f.p. are reduced. No discontinuity was 
detected above —60°. C. R. H.

Gel w a te r in  skeleton s tru c tu re s  and  m acro ­
crysta ls . D. B a la r e v (Kolloid-Z., 1938, 83, 319— 
321; cf. A., 1935, 447).—The v.p. of H20  enmeshed 
in pptd. BaSO., and in NH 4 C1 crystallised from 
solutions containing CoCl2  and FeCl3  has been 
measured during dehydration and rehydration. 
Curves aro obtained resembling those given by typical 
gels. The results are interpreted in the light of the 
author’s theory. F. L. U.

S ilica jellies. I. G elation tim e and  change in  
p H value as functions of concentration, in itia l p n 
value, and  tem p era tu re . II. W. B a t c h e l o r  (J. 
Physical Chem., 1938, 42, 575—585).—The times of 
gelation and p a changes during gelation observed are 
expressed in three-dimensional diagrams. With de­
creasing temp. min. gelation times a t const, concn. aro 
found to be associated with the progressively higher 
p n vals. " J . W. S.

D e-em ulsification. E. N a g e l s t e in  (Kolloid-Z., 
1938, 83, 324).—The presence of air entrapped in 
emulsions contributes markedly to their instability. 
This factor is of greater importance than the dis­
solution of alkali from the glass container, suggested 
by Cheesman and King (A., 1938,1, 310).

F. L. U.
C om parative stu d y  of tran sp a ren cy  and  p a r ­

ticle n u m b er in  th e  coagulation of A s 2S 3  sols. 
K. H o f f m a n n  and H . A. W ants;ow (Kolloid-Z., 1938, 
83, 258—262; cf. A., 1937, I, 564).—During coagul­
ation of As2 S3  sols by KC1, MgCL, and LaCl3, the 
transparency to light and the particle concn. decrease 
in such a manner tha t similar curves are obtained 
when these two quantities are plotted against tho 
activity coeff. of the added cation. Divergence 
occurs in the later stages owing to  differences in the 
structure of the aggregates, which with KC1 are large 
and loosely packed and with LaCl3  small and compact. 
Approx. agreement with Rayleigh’s theory is found 
only in the early Btages when the particles are small.

F. L. U.
P ro tective action  and  sensitisa tion . H. R.

K r u y t  and C. W. H o r s t in g  (Rec. trav. chim., 1938, 
57, 737—740).—At low concns. Na arabate (I) (from 
gum arabic and NaOAc) and starch sensitise Agl 
sols, whilst a t higher concns. they exert a protective

action. Changes in flocculation vals. for KNOs, 
Ba(N03)2, and Ce(N03 ) 2  after addition of (I) are dis­
cussed. The nature of the flocculation process is 
considered. W. R. A.

M echanism  of th e  developm ent of the  isoelec­
tr ic  zone in  g ela tin  gels su b m itted  to  electro­
lysis. II . J. S w y n g e d a t a v  (Compt. rend. Soo. 
Biol., 1938, 128, 199—202; cf. A., 1938, III , 234).— 
The development of tho isoelectric zone-is due to the 
prevention of infiltration of the products of electrolysis 
by a process of electrofiltration, whilst a [H‘] of 10" 1 ' 7  

allows the passage of current through a zone freed from 
ions combined with the gelatin. H. G. R.

F low  po ten tia ls , e lectro-osm osis, and  electro­
phoresis w ith  p la tin u m . II. R. K r u y t  and J. 
O o s t e r m a n  (Proe. K .  Akad. Wetensch. Amsterdam, 
1938, 41, 370—374).—No electro-osmotic transfer is 
observed when a p.d. of 180 v. is applied across a 
porous plug of Pt-black or Pt-sponge. These and 
similar negative results with flow potentials (A., 
1937, I, 415) are contrasted with the electrophoretic 
transfer of particles in P t sols (Bredig). Consider­
ation of the disposition of the lines of electric force 
provides a satisfactory explanation in all three cases. 
P t sols in 10-%-HCl are unstable and exhibit a low 
mobility which, however, is increased, and the sols 
are rendered stable, by tbe addition of 0 -1 % of quin- 
hydrone. F. L. U.

M igration  of adrenaline in  an  electrical field.
G. S an k aran  and S. R anganatjian  (Indian J . med. 
Res., 1937, 25, 81—83).—The migration of adrenaline 
was studied after exposure to a const, electric field for 
24 hr. in buffer solutions of pn 1-15—12-4. Adrenaline 
migrated to the electro-negative pole in acid or slightly 
alkaline, and to the electro-positive in strongly 
alkaline, solutions. H. B. C.

P hysical chem istry  of the  p ro te ins. XIV. 
Solvent action of sod ium  chloride on carboxy- 
hsem oglobin in  25 and  35% ethyl alcohol a t —5°. 
R. M. F e r r y ,  E. J . C o h n ,  a n d  E. S. N e w m a n  (J. 
Amer. Chem. Soc., 1938, 60,1480—1486; cf. A., 1937, 
1 ,134).—The solubility of horse carboxyha3moglobin in 
E t0 H -H 20  containing N a C l a t ionic strengths 0-01— 
0-2 has been determined. Activity coeffs. have been 
derived from the solubility ratios and compared with 
vals. calc, on the basis of Kirkwood’s theory, assuming 
haemoglobin to be a doublo dipole with a moment of 
500 X 10-18 e.s.u. Effects due to  electric moments 
of higher order and to salting-out have also been 
considered. E. S. H.

V ariations in  electric charge of p ro te ins sub­
m itted  to  the  action of pro teolytic enzym es. II . 
P epsin . II I . J . L o is e l e u r  (Arm. Ferm., 1938, 4, 
220—241).—Addition of pepsin to a protein solution 
causes an immediate fall in ^-potential, due to 
fixation of pepsin on dissociated protein groups. The 
fall is never complete, some groups remaining free, 
but the rapidity of hydrolysis is determined by the 
extent of the fall. With rapid hydrolysis £ quickly 
returns to  its initial val., but with slow hydrolysis the 
initial val. is reached only after a considerable interval. 
I t  thus appears that fixation precedes hydrolysis, and 
th a t stabilisation of £ in the course of the reaction
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represents an equilibrium between fixation of protein 
groups and the liberation of new dissociated groups.

I. A. P.
P resen ta tio n  of the  fundam entals of th e rm o ­

dynam ics. W. E. R o s e v e a r e  (J. Chem. Educ., 
1938,15, 214— 217). L. S. T.

T em p era tu re  v aria tio n  of diffusion processes.
H. S. T a y l o r  (J. Chem. Physics, 1938, 6 , 331—334).— 
Evring’s concept of holes in liquids and his theory of 
abs. reaction rates, which suggest th a t diffusion 
coeffs. should vary exponentially with temp., are 
borne out by existing data. Liquids containing H 
bonds have high activation energies of diffusion. 
The conclusion th a t small diffusing mols. should not 
show a const, diffusion-viscosity product appears to 
be confirmed. W. R. A.

Free energy  and en tropy of n itro sy l chloride.
F. P. J a h n  ( J .  Chem. Physics, 1938, 6 , 335— 338).—  
From electron diffraction and mol. spectral data the 
experimental measurements of the NOC1 dissociation 
equilibrium may be checked. Vais, of the free 
energy function, (0 0  — TJ°)jT, and the entropy, S°, 
are calc, for the ideal gas from 29ST° to 1000° K. 
a t 50° intervals. The electronic wt. is 4 and by 
comparison with equilibrium data for 2NOC1 
2NO +  Cl2  A?7° is 15,510^53 g.-cal. From this the 
equilibrium consts. for the reaction a t 50° intervals 
between 450° and 750° are computed and compared 
with recorded experimental vals. W. R. A.

T herm odynam ic functions of the  chloro- and 
b rom o -m eth an es, form aldehyde, and  phosgene.
D. P. S t e v e n s o n  and J . Y. B e a c h  (J. Chem. Physics, 
1938, 6 , 341).—Errata (cf. A., 1938,1, 185).

W. R. A.
W ater-gas equ ilib rium . G. M e y e r  and F. E. C. 

S c i ie f f e r  (Rec. trav. chim., 1938, 5 7 ,  604—608).— 
Using an apparatus previously described (A., 1935, 
583) the equilibrium C02  -f  E[ 2  '¿pi CO -f- H20  has 
been investigated. The vals. of the equilibrium const, 
agree with those previously derived indirectly from 
the reactions Sn +  2H20  Sn0 2  +  2H 2  and Sn -f-
2CO, SnO, +  2CO. W. R. A.

P resen t s ta tu s  of th e  therm odynam ics of 
electrolytic solutions. H. S. H a rn ed  (J. Franklin 
Inst., 1938, 2 2 5 ,  623—659).—A lecture. Activity 
coeffs. of strong electrolytes, calc, from e.m.f., f.p.,
b.p., and v.p. measurements, relative partial molal 
heat contents deduced from heats of dilution and 
e.m.f. data, and relative partial molal heat capacities, 
deduced from calorimetric and e.m.f. data, are com­
pared. The ionic activity product of HjO and the 

, energy relations in the combination of H ‘ and OH' 
under various conditions and as deduced by various 
methods are discussed. The thermodynamics of 
solutions of electrolytes in a mixture of H20  and other 
solvents, and the extrapolation of activity coeffs. to 
saturated solutions, are also considered. J . W. S.

D evelopm ent of a  theo ry  of solutions (binary 
system s) on the  b asis  of solution forces, and  the 
te s t  of the  re su lts  ag a in st experim ent. K. 
F r e d e n h a g e n  (Z. physikal. Chem., 1938, B, 40, 51— 
107).—The limitations of the v a n ’t  Hoff and Planck 
methods of dealing with the problem of the v.p. of

binary mixtures are reviewed. A general theory 
is developed which envisages the possibility of 
reaction between the two components with formation 
of a compound. Various binary systems of inorg. 
and org. compounds, and binary metallic systems, in 
which compound formation may occur, are discussed.

H. J . E.
Solubility  and activity coefficients of b a riu m  

p-iodobenzenesulphonate in  solutions of s tro n g  
electrolytes. J . S ir u c e k  (J. Chim. phys., 1938, 
3 5 ,  136—142).—The solubility a t 20° lias been 
determined in IL,0 and in solutions of KNOt1> KC1, 
MgCL,, and LaCl3". 100 g. of H ,0  dissolve 0-8589 g. 
of the salt and in presence of electrolyte the solubility 
increases with increasing electrolyte concn. Activity 
coeffs. have been calc, by two methods, with con­
cordant results. The mean val. for the radius of the 
sphere of influence of the ions is 4— 6  a . C. R. H.

F .p . of concentrated  aqueous solutions of u rea , 
u re thane, and  acetam ide. H. M. C h a d w e l l  and
F. W. P o l it t  (J. Amer. Chem. Soc., 1938, 6 0 ,  1291— 
1293).—Data are recorded for a wide range of concn. 
“ Preliminary” activity coeffs. have been calc. All 
the solutions show positive doviations from Raoult’s 
law, which increase in the order NH 2 Ac, CO(NH2)2, 
urethane. E. S. H.

C oncentration of hydrogen  ions in  aqueous 
solutions of com plex cobzdtam m ines and  th e ir  
absorp tion  spec tra . IV. Aqueous solutions 
contain ing the ethylenediam ine m olecule. T.
U foruR A  and N. H ir a s a w a  (Bull. Chem. Soc. Japan, 
1938, 1 3 ,  377—387).—The absorption curves for 
[CoX3 ]C13 ,H2 0 , [CoX,C1(H2 0)]CI2  (I), [CoX,(H2 0)1C13

(II), [CoXjCyCl (III), [CoX2 OH(H2 0)]C1,,H20  (IV), 
[CoX2 OH(H2 6 )]Br2  (V), and [CoX2N 0 2 (H2 0)](N0 3 ) 2  

[X =  (CH2 *NH2)2] are recorded. Variations in p a 
have only a slight effect on the form of the curves. 
There is no difference between the curves of the cis 
and trans forms in the case of (II), (III), and (V). 
The cations of (I), (II), and (III) are stable in acid 
solutions but form the cation of (IV) in alkaline 
solutions. C. R. H.

F ir s t  dissociation constan t of ethyl- and 
pheny l-substitu ted  succinic acids. H . H a r t m a n  
(Rec. trav. chim., 1938, 5 7 ,  697—702).—The following 
vals. (X 1 0 -5) are recorded for the first dissociation 
consts. a t 25°: monoethyl-, 8-3; diethyl-, 14-4 (as), 
34-1 (racemic), 23-2 (anti) ; triethyl-, 183; phenyl-, 
16-5; diphenyl-, 26-5 (racemio), 33-0 (anti), -succinic 
acid. W. R. A.

U ltra-v io le t abso rp tion  spec tra  and  dissoci­
ation  constan ts of th e  ene-diol-a-ketonic com ­
pounds reductone and reductic , i-ascorbic, and 
rf-glucoascorbic acids. G. Cap.feni (Compt. rend., 
1938, 2 0 6 ,  1571—1573; cf. A., 1937,1, 462; 1938, I, 
226; II, 147).—The change of position of the absorp­
tion maxima of these compounds with pB has been in­
vestigated. The vals. of p K 2 for reductone and reductic 
acid, deduced from these measurements, are —1 2 - 8  

and 12-9, respectively. The relations shown by the 
acidic properties of the four compounds confirm the 
lactone structure for the ascorbic acids.

A. J . E. W.
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A cid-base function in  non-aqueous m edia.
I . A utoprotolytic constan t of m -cresol. II . 
Relative stren g th s  of acids in  cblorobenzene.
D . C. G r if f it h s  (J.C.S., 1938, 815—S18, 818—823).—
I. From measurements of the e.m.f. of the cell 
H 2 |0-01Ji-PhSO3 H|0'0lM-piperidine|H2, both solutions 
being in a 0-lM solution of tsoamylamine benzene- 
sulphonate in m-cresol, it is deduced tha t the auto­
protolytic const, of the ionisation of m-cresol 
([C9H 4 Me-0H2 -][C6H 4Me-0']) is 10- 1 « 6 and 10- 1 « 1  

at 23° and 19°, respectively.
II . From measurements of the intensities of colour 

in solutions of 2  : 6-CeH 3 (N0 2 )2 *OHorofbromophenol- 
blue in PhCI, to -which various quantities of NH 2 Bu3  

and org. acids are added, so as to yield series of 
solutions of const, salt conen. and total acid eonen., 
it is shown tha t the relative strengths of EtCO,H, 
AcOH, BzOH, m-0H*CttH 4 -C02 H, CH2CI-C02 H, 
CHCL/COoH, and CC13 ,C02H follow closely those in 
H 2 0 ."  ‘ '  J . W. S.

O sm otic p ressu re , b ea t of d ilu tion, and  entropy 
of d ilu tion  in  the  system s cellulose n itrate-cycfo- 
hexanone and  cellulose n itra te -ace tone . C. G . 
B o is s o n n a s  and K. H. M e y e r  (Z. physikal. Chem., 
1938, B, 40, 108—114).—An equation is derived from 
which the entropy of dilution and the heat of dilution 
can be calc, from the temp.-dependence of the osmotic 
pressure. Vais, of the differential molar entropies 
and heats of dilution for the system cellulose nitrate- 
o/dohexanone are given and an error in a previous 
calculation for tho system cellulose nitrate-COMe2  

(ef. A., 1937, I, 563) is indicated. H. J . E.
M ixtures of am pholytes. A. B o u t a r ic  (Ami. 

Soc. Sci. Bruxelles, 1938, 58, 154—160).—The 
mutual pptn. of ampholytes a t vals. of [H’] falling 
between those which correspond with the isoelectric 
points of the individual ampholytes has been examined 
in reference to the law of mass action. Max. 
precipitability occurs when [H‘] =  Z, given by 
2[kaka'kw2 — kbkh'Zx] — Z[kw(kb 4- kb')Z2 — kw2(ka -f- &'„)] 
=  0, or approx. by Z  =  /̂{]c,c{ka +  ka')j(kb +  i-4')] 
in which ka, k,„ ka' , kb' are the acidic and basic 
dissociation consts. of the two ampholytes.

P. W. R.
Acute tin  pest. II . E. Co h e n  and W. A. T. 

Co h e n -d e  M e e s t e r  (Proc. K. Akad. Wetensch., 
Amsterdam, 1938,41, 462—467; cf. B., 1938,175).— 
The acceleration of the (3 -> a change in Sn, produced by 
alloying with a little Al, does not occur when special 
precautions are taken to prevent access of traces of 
H^O. The acceleration observed under ordinary 
conditions is due to deformation of tho Sn lattice by 
reaction of the alloy with H 2 0 . E. S. H.

T herm odynam ic study  of th e  cad m iu m - 
an tim ony system . H. S e l t z  and B. J. D eW it t  
(J. Amer. Chem. Soc., 1938, 60, 1303— 1308).—1The 
activities and relative partial mol. heat contents of Cd 
and Sb in their liquid alloys have been derived from 
e.m.f. measurements of the cells Cd(Z)|CdCL> ~j~ 
LiCl -f KCl(/)|Cd (in Cd-Sb liquid solutions). The 
heat of fusion of CdSb is 8270 g.-cal. per mol. The 
heat and free energy of formation of CdSb and of 
Cd3Sb2  have been calc. The entropy of Cd3 Sb2  a t 
298 1° k . is 78-9 e.u. E .  S . H .

Tw o-com ponent system  su lp h u r dioxide and 
po tass iu m  iodide. I. Mori (Bull. Inst. Phys. 
Chem. Res. Japan, 1938, 17, 342—354; cf. A., 1931, 
799).—The v.p.-concn. relation is considered in 
reference to data for solutions of KJj in liquid S0 2  

a t 0°, 10°, and 20°. The mol. compound formed 
between —10° and 0° is claimed to be KI,2S02. 
Thermodynamic quantities are calc. I. McA.

B inary  system s containing arsenic trich lo ride  
and  5-chloro-5 : 10-dihydrophenarsazine.—See
A., 1938, II, 299.

V apour-liqu id  equ ilib rium . I. A pparatus 
fo r the  study  of system s w ith  volatile  com ­
ponents. G. S c a t c h a r d , C. L. R a y m o n d , a n d  
H. H. G il m a n n . II . C hloroform -ethyl alcohol 
m ix tu res  a t 35°, 45°, and  55°. G . S c a t c h a r d  a n d
C. L. R a y m o n d  (J. A m e r. C h em . S o c ., 1938, 60, 
1275—1278, 1278—1287).—I. A p p a r a tu s  a n d  t e c h ­
n iq u e  a re  d e sc r ib e d .

II. Vapour and liquid compositions and equilibrium 
pressures have been determined. Application of the ‘ 
Gibbs-Duhem equation shows deviations from the 
perfect gas laws somewhat >  those calc, from the 
theory of corresponding states. The excess chemical 
potentials, free energy, heat content, and entropy of 
mixing have been calc.; the last two pass through a 
max. and min. An explanation of the behaviour of 
the system, based on attraction between the mols. 
under certain conditions of orientation, is put forward.

E. S. H.
B inary  system s of cam phoric  acid w ith  acet- 

anilide and acetm ethy lan ilide . D. P o n t e  (Boll. 
Chim. farm., 1938, 77, 285—287).—Camphoric acid 
forms eutectic mixtures with NHPhAc and 
NHPhMeAe which contain 44 and 45% of acid and 
melt a t 8 8 ° and 32°, respectively. F. O. H.

G lyceryl tr in itra te  and  ethylene glycol d i­
n itra te . J. D. B r a n d n e r  (Ind. Eng. Chem., 1938, 
30, 681—6S4).—The v.p, of the two esters at 10—50° 
and of their mixtures at 40—50° have been deter­
mined. The v.p. of the trinitrate is very small, being 
approx. 1% of that of the dinitrate. The two esters 
form ideal binary mixtures. F. O. H.

D issociation p ressu res  of BaCl2 ,2H20  and 
BaCL,,2D2 0 .  M. H o m m a  and T . T a k a i  (Bull. List. 
Phys. Chem. Res. Japan, 1938, 17, 331—337).—Data 
corresponding with BaCl2 ,2X20  =̂5= BaCl2 ,X20  -f- 
X20  (X =  H , D) over the range 25—55° agree with 
the respective equations : log/> =  10-813 — 2995-8/T, 
log p =  11-135 — 3102-5/2’. Heats of hydration are 
given. I. McA.

Vapour p re ssu re  m easu rem en ts on the th ree - 
phase equ ilib ria  of the system , sodium  b ro m id e - 
w ate r. P. D in g e m a n s  (Rec. trav. chim., 1938, 57, 
703—709).—The transition point for the dehydration 
of NaBr,2H20  is 50-60° and is lowered 0-40° for each 
1  w t.-% .of NaCl present as impurity. The v.p. 
data cover the range 10—100°. The heat of hydr­
ation of NaBr at 18° is 4660 g.-cal. W. R. A.

E qu ilib ria  in  the  system  p o tassiu m  su lp h a te - 
m agnesium  su lphate-calcium  su lp h a te -w ate r a t 
100’. J . E. C o n l e y ,  A. G a b r i e l ,  and E. P. P a r ­
t r i d g e  (J. Physical Chem., 1938, 42, 587—616).—
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Part of this system has been. studied at 100° and 
regions of stability are defined tentatively for the solid 
phases: K2S04; CaS04,H20 ;  K„SO„oCaS04,H ,0 ; 
K2S01,MgS04,2CaS04,2H20 ”(I); CaS04. Equilibria 
in this system are often incomplete after 60 days, and 
metastable equilibria are frequently observed. The 
results are applied to the problem of extracting K2S04 
from (I). J. W. S.

E qu ilib rium  betw een carbon, m olten  iron , 
and a  gas contain ing  carbon m onoxide and  d i­
oxide. G. P h r a q m Isn  (Jernkont. Ann., 1936, 120, 
184—189; Chem. Zentr., 1936, ii, 2006).

L. S. T.
D eterm ination  of h ea t capacity  by m eans of 

refractive index. M. M. S a m ig in  (J. Phys. Chem. 
Russ., 1938,11, 228—230).—In the empirical equation 
0p =  o[iiJ -f- b the consts. a and b are characteristic 
for every homologous series of org. compounds.

H eats of d ilu tion  and  hea t contents of aqueous 
cadm ium  su lphate  so lu tions. T. H. D u n k e l -  
b e r g e r  and A. L. R o b i n s o n  (J. Amer. Chem. Soc., 
1938, 60, 1301—1305).-—Intermediate heats of dilu­
tion have been determined over the range 0-8— 
0-0001M at 10°, 15°, and 20°, and extrapolated to 
infinite dilution to obtain integral vals. No definite 
approach to  the Debye-Huckel limiting law is 
indicated a t the lowest concns. measured. Relative 
partial mol. heat contents and heat capacities have 
been calc, and compared with published vals. derived 
from e.m.f. measurements. E. S. H.

H eat capacities, en trop ies, and  hea ts  of d is ­
solution of anhydrous sodium  su lphate  and  of 
sodium  su lphate  decahydrate . A pplication of 
the th ird  law  of therm odynam ics to  hydra ted  
crysta ls . K. S. P i t z e r  and L. V. C o u l t e r  (J. 
Amer. Chem. Soc., 1938, 60, 1310—1313).—Heat 
capacities from 14° to 300° k. are recorded. Heats 
of dissolution in H aO at 25° are : Na2S04 — 560+10, 
Na2S04,10H20  18,840 g.-cal. per mol. The entropies 
of the salts have been calc. The entropy of 
Na2S04,10H20 , calc, from the entropy of H 20  vapour 
and dissociation pressure of the hydrate together with 
the heats of dissolution and the entropy of Na,S04, 
is 1-7 g.-cal. per degree >  that calc, from the lower 
temp, heat capacities, suggesting the presence of 
false thermal equilibrium at low temp. This effect is 
ascribed to the random distribution of protons 
forming H linkings. The entropy of S04", calc, from 
the above data, is 4 -4 ± l g.-cal. per degree.

E. S. H.
In teg ra l free energies of d isso lu tion  of N a 2S 0 4  

and K 2 S 0 4. T . T a k a i  (Bull. Inst. Phys. Chem. 
Res. Japan, 1938,17, 338—341; cf. A., 1936, 937).— 
Vals. have been calc, from the differential free energies 
of dissolution (known) and dilution (derived from 
v.p. data). I. McA.

H eats of m ix ing  of haloform s and  polyethylene 
glycol e th ers . G. F. Z e l l h o e f e r  and M. J . C o p l e y  
(J. Amer. Chem. Soc., 1938, 60, 1343—1345).— 
The heats of mixing of CHC13 and of CHCLF with 
(OMe*CH2)2 and 0Mc,[CH2*CH2*0]4,Me, respectively, 
have been determined. The high vals. obtained are 
ascribed to complex formation, which occurs to the

extent of 30—40%. The association is caused by the 
tendency to form a C-H-<r-0 linking. The positions of 
tho max. on the curves indicate that, due to steric 
hindrance, it is only the alternate O atoms which are 
available for linking. E. S. H.

H eats of m ix ing  of te rn a ry  system s. V. 
F is c h e r  (Ann. Physik, 1938, [v], 32, 347—352).— 
Curves are ¡riven for EtOH-MeOH-HoO mixtures.

‘ L. G. G.
H eat of com bustion  of isoprene. R. S. J e s s u p  

( J .  Res. Nat. Bur. Stand., 1938, 20, 589—597).— 
At 25° and 760 mm. the heat of combustion of liquid 
isoprene is 3156-9±l-6 kilo-joules per g.-mol. On 
the basis of a previously reported val. of the heat of 
combustion of rubber hydrocarbon, the heat evolved 
in the reaction aC5Hg (liq.) — (C5H8)r is found to be 
(74-8-j-6-2):c. Corresponding figures for gaseous iso- 
prenc are 3182-8J;l-7 and (100-7¿6-3)2. D. F. R.

T h erm a l d a ta . X. H eats of com bustion  and 
free energies a t  25° of organic com pounds con­
cerned in  carbohydra te  m etabo lism . H . M. 
H u f f m a n  and S. W. Fox (J. Amer. Chem. Soc., 1938, 
60, 1400—1403).—Heats of combustion and free
energies of formation (in parentheses) recorded are : 
fumaric acid —194-88 (—157-23), maleic acid 189-45
(—151-32), succinic acid (—179-36), a-eZ-glucose 
—305-73 (—218-72), a-d-glucose hydrate —376-52 
(—275-76), p-d-glucose (—218-32) kg.-cal. E. S. H .

Conductance of aqueous solutions of electro­
lytes. D. A. M a c I n n e s  ( J .  Franklin Inst., 1938, 
225, 661—686).—A lecture. The f a c t o r s  involved 
and the assumptions made in the Debye-Huckel and 
Onsager theories of conductivity are detailed. Proofs 
of the validity of tho Onsager equation, for strong 
electrolytes at low concn. and its extension to weak 
electrolytes and to conc. solutions arc discussed.

J . W. S.
C om putation of ion isation  constan ts npd 

lim itin g  conductance values from  conductivity 
m easu rem en ts. T. S h e d l o v s k y  ( J .  Frankhn Inst., 
1938, 225, 739—743).—The change in equiv^ con­
ductivity (A) with equiv. concn. (C) for C < 0-01 
can be expressed by 1/A =  1/A0 +  (aA0 +  $)\/C  /A,,“ 
(a and [3 are consts.). This relation is in accord with 
modern theory of conductivity and is valid over a 
greater concn. range than the Onsager equation. 
The modification of this relation in the computation 
of dissociation consts. of weak electrolytes is discussed.

J . W. S
Solutions of electrolytes in  non-aqueous so l­

vents. C. A. K r a u s  (J. Frankhn Inst., 1938, 225, 
6 8 7 —7 0 7 ).—A lecture. The influence of various 
properties of the solute and solvent on the con­
ductivities of these solutions is discussed.

J. W . b.
Ionic dissociation of sodium  triphenylm ethyl. 

E. S w i f t , jun. (J. Amer. Chem. Soc., 1938, 60,
1 4 0 3 _1406).—The conductances of dil. solutions oi
CPhuNa in E t,0  have been measured; the calc, 
ionisation const, is 1-5 X 10~12. The revised va . 
for the electron affinity of CPh3 is — 48 ± 0  kg--“ 1!-

E. S. H.
B ehaviour of com plex ions in  s tro n g  electric 

fields. H. D ie k m a n n  (Ann. Physik, 1938, [v], 32,
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378—392).—The conductivities of aq. solutions of 
cetylpyridinium chloride, and H 2 0-glycerol solutions 
of MgS04  have been measured with a.c. up to about 
300 kv. per cm. The behaviour of the complex 
ions is conditioned by the Wien effect and the 
“ separation ” effect (cf. Malsch and Hartley, A., 
1935, 37). The order of magnitude of these effects 
is obtained from dependence of the relations on the 
temp, and concn. L. G. G.

E lectrolytic w a te r tra n sp o r t and  ionic h y d r­
a tion  nu m b ers . H. C. H epburn  (Phil. Mag., 1938, 
fvii], 25, 1074—1096).—I t  is claimed that the most 
consistent results for the hydration of ions in aq. 
solution have been obtained from methods based 
.on the transport of H20  during electrolysis; of these 
the most convenient is the measurement of vol. 
changes in a cell incorporating a parchment-paper 
membrane. A sensitive form of apparatus for this 
purpose is described and an accurate expression for 
the electrolytic H20  transport developed. Measure­
ments have been made on NaCl and results previously 
obtained for CuS04  and CuCl2  have been recalc. 
The true transport and hydration nos. for these ions 
have been deduced and the ionic complexity of 
CuCl2  solution is discussed. T. H. G.

M echanism  of th e  hydrogen  electrode. G.
O k a m o t o  ( J .  Fac. Sci. Hokkaido Imp. Univ., 1937, 
III , 2, 115— 182).—An amplification of work pre­
viously published (A., 1936, 1346). The no. of 
active centres on a- Ni electrode where the reaction 
H 2  2H can occur is calc, from the temp, coeff. of 
isotopic interchange between H and D, and from 
tha t of the anodic current, to be 2 —4 X 1 0 1 2  per 
cm . 2  F. L. U.

N orm al po ten tia l of cadm ium  and  rad iu s  of 
th e  cadm ium  ion in  solutions of [cadm ium ] 
benzenesulphonate. (M l l e .) M . Q u i n t i n  (Compt. 
rend., 1938, 206, 1564—1566; cf. A., 1938, I, 254, 
367).—Vais, of E0' =  E a  +  (RT ¡2F)log c, corr. for 
hydrolysis a t high dilutions, are calc., assuming a linear 
relation between E^  and log c. For vals. of /+ given 
by the Gronwall-La Mer-Greiff formula for an ionic 
radius of 6-2 a., a val. of E 0 (0-3436 v.) is obtained 
which is const, over the concn. range' studied.

A. J. E. W.
F o rm  of the  H enderson diffusion po ten tial 

fo rm ula . A . A ir o l a  (Svensk Kem. Tidskr., 1938, 
50, 128—129; cf. A., 1937, I, 520).—An expression 
for the diffusion potential between two dil. solutions 
of uni-univalent electrolytes in terms of lv  l2, cv  and 
c., gives results in good agreement with experiment.

M. H. M. A.
E lectrom otive force of sa tu ra ted  W eston s tan ­

d a rd  cells contain ing d eu teriu m  oxide. L. H. 
B r ic k w e d d e  and G. W. V in a l  (J. Res. Nat. Bur. 
Stand., 1938,20,599—605).—Measurements have been 
made with standard Woston cells containing up to 
about 6 % of D2 0 . Const, and reproducible results 
were obtained. The D20  causes a decrease in e.m.f. 
amounting to 2-9 j^v. per g.-mol. %. No change in 
the temp, coeff. can be detected. Hysteresis is 
slightly less for cells containing added D 2 0 .

"D. F. R.

H elm holtz and  N e rn s t [equations fo r the 
e .m .f. of concentration  cells]. W. D. B a n c r o f t  
(J. Physical Chem., 1938, 42, 687—691).—Nemst’s 
equations for the e.m.f. of concn. cells coincidewith 
those of Helmholtz only a t infinite dilution, and, since 
the latter are thermodynamically sound, the Nernst 
equations can be applied only a t very low concn. 
The Helmholtz equations involve the change of 
v.p. with concn., and hence the e.m.f. depends on 
the concn. of undissociated salt, base, or acid. The 
equations hold accurately for the Pb accumulator 
and for cells of the type Zn|ZnCl2  (Cj), HgX’l, (sat.)| 
Hg|Hg2 Cl2  (sat.), ZnCl2  (c2)|Zn to high concns. 
Measurements of the p a of biological solutions are 
inaccurate to an unknown extent. J . W. S.

[Cell] com binations of silver w ith  p la tinum  
and nickel in  aqueous p o tassiu m  iodide, and 
th e ir  e lec trosta tic  ch a rac te r. (M l l e .) S. V e il  
(Compt. rend., 1938, 206, 1625—1627).—The vari­
ation of the e.m.f. E  of the cell Ag-K I aq. (c)-Pt 
with c is in agreement with the relation previously 
found for the cell Cu-CuCl2-P t  (A., 1938, I, 143), 
viz., log [(£ — Ea,0)l(Ea — J7H!o)] cx log (c/a) {Ea,o 
and Ea represent the vals. of E  for c — 0 and saturation, 
respectively). This shows tha t the relation is not 
dependent on one electrode being in contact with its 
own ions. Ag is positive with respect to Ni in aq. 
NiSO., or NH3, but the polarity is reversed in aq. K I, 
indicating that the relative Volta polarities of two 
metals may vary in different solutions.

A. J. E. W.
T heory  of th e  electrolytic double lay er and  of 

the  po ten tia l-dete rm in ing  ionic adsorp tion . J .
Iv a s p a r  (Helv. Cliim. Acta, 1938, 21, 650—663).— 
Theoretical. The adsorption theory of the double 
layer is developed in a generalised form and relations 
between the potential-determining ionic adsorption 
and the structure of the double laver are indicated.

J. W. S.
R edox po ten tia ls of com plex iro n  sa lts  w ith  

th e  sodium  sa lts  of organic acids. W. R e i n d e r s  
and (M i s s ) C. H. d e  M i n j e r  (Rec. trav. chim., 193S, 
57, 594—-603).—The redox potential of a FeS04-  
Fe2 (S04 ) 3  solution decreases progressively as increas­
ing amounts of a neutral alkali salt of a polybasic or 
OH-acid are added. Such solutions have great 
buffer capacity against oxidation or reduction. Vals. 
obtained on addition of Na salts of H 2 C2 0 4, malonic, 
tartaric, citric, and lactic acids have been determined 
potentiomctrically. The influence of addition of 
HjSO.j and NaOH on the buffered solutions is dis­
cussed. Complex ferric ions are formed with citric, 
Fe„(C6H s0 7)3 ", malonic, Fe(C3 H 2 0 4)3" ', and oxalic 
acids, and FetCoOJj"'. W. R. A.

O xidation-reduction  po ten tia l of the system  
(/-alanine am m onium  pyruvate . R. W u r m - 
s e r  and S. F i l i t t i -W u b m s e r  (Compt. rend. Soc. Biol., 
1938, 128, 133—135).—The vals. obtained for E 0 a t 
37° are —0-066 v. and —0-04S v. a t pa 7-3 and 7-0, 
respectively. The calc. val. a t  25° is —0-040 v.

H. G. R.
Value of diffusion cu rren ts  observed d u rin g  

electrolysis by m eans of th e  d ropping  m ercu ry
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electrode. P o larog raph ic  study . D. I l k o v ic  (J. 
Chim. phys., 193S, 35, 129—135).—Mathematical.

C. R. H.
M easurem ents of the  ion isation  constan t of 

benzoic acid  u s in g  s ilv er chloride electrodes.
H. T. B k is c o e  a n d  J. S. P e a ic e  (J. P h y s ic a l  C h e m ., 
1938, 4 2 ,  6 3 7 — 6 4 0 ).— P r o m  m e a s u re m e n ts  o f  t h e  
e .m .f . o f  c e lls  o f  t h e  typo
II2|B7.0H(»(.j),Na0Bz(»i2),NaCl(m3)|AgCl,Ag it is 
deduced th a t the  dissociation const, o f BzOH a t  
25° is 6-05 X 10-s J . W. S.

Acidity m easu rem en ts  w ith  the hydrogen  elec­
trode in  m ix tu res  of acetic acid and  acetic an­
hydride. J . R u s s e l l  and A. E. Ca m e r o n  (J. Amer. 
Chem. Soc., 1938, 60, 1345—1348).—iLSO,, HC104, 
and certain sulphonic acids show increased acidity 
in the presence of Ac2 0 , which is not accounted for 
by dehydration. W ith H 2S0 4  the effect is ascribed 
to the formation of AcS03 ’0H , which undergoes 
rearrangement to  0H \S0 2 -CH2 -C02 H. Attention is 
directed to the significance of this effect in investig­
ations of the influence of H ’ activity on acetylation 
reaction rates. E. S. H.

C om parative study  of som e com plex bases. 
(Ml l e .) J . B r ig a n DO (Convpt. rend., 1938, 2 0 6 ,  1467— 
1469).—The potentiometric and conductometric 
titration curves of [CoX3 ](OH ) 3  [X =  (NH3)2, 
(CIT2 -NH2 ) 2  (I), C3 H 6 (NH2)2] with HC1 aro identical, 
showing th a t the strengths of the complex bases are 
independent of the amine forming the complex ion ; 
curves for the titration of aq. NH 3  and (I) with HC1 
are not identical, and arc different from those given 
by the complex bases. The continuous absorption 
of the latter in the ultra-violet shows an abrupt 
decrease on passing the neutral po in t; with (I) the 
absorption spectrum changes progressively with 
addition of HC1. A. J . E. W.

Irrev e rs ib ility  of photographic developm ent 
in  elon so lu tions contain ing sodium  sulphite .
A. E. C a m e r o n  (J. Physical Chem., 1938, 42, 629— 
635; cf. A., 1938, I, 314).—Strips of film have been 
exposed for various times, given standard develop­
ment, rinsed in 1% AcOH, washed and dried, and then 
immersed for 15-5 hr. in solutions containing 
p-NHMe-C6 H4-OH (I) 8  g., KBr 8  g., and Na2S0 3

6-25 g. per 1., and of varying p a, agitated by air or N2. 
Development continues only a t pn >5-0, but at lower 
pK there is no reduction in th e  intensity of the image. 
Tho potential of a P t wire in this solution is —0-050 v. 
Tenfold increase in the [Na^SOJ does not affect this 
min. p a val. for development, but it is reduced to  4-8 
by fivefold increase in the concn. of (I). Changes in 
the electrode potential during contact with the film 
are attributed to changes in the [Ag*]. None of the 
potentials observed accords with the val..— 0-150 v. 
found for p-NH 2 -C6 H4-OH solutions at the reversal 
point (A., 1937, I, 471). I t  is concluded th a t no 
reversible oxidation-reduction system exists in solu­
tions of (I) and Xa2S03. J. W. S.

A n e w  p h e n o m e n o n  o f  a n  e l e c t r i c a l  n a t u r e  a n d  
a  n e w  e f f e c t  s h o w n  b y  m e t a l s .  G. P i c c a r d i  
(Gazzetta, 1938, 6 8 , 246—263).—Contact with a 
dielectric such as glas3, which has been polarised

electrostatically by various means, induces a change 
in certain physical and chemical properties of H20  
and other polar liquids. These changes are not 
perfectly elastic and may persist for an appreciable 
time after contact with the polarised dielectric has 
ceased, and they may bo induced across various 
kinds of diaphragms. With metallic diaphragms a 
new type of effect is produced. Changes in the 
behaviour of H20  in biological processes can also be 
induced by contact with a dielectric in the above 
maimer. O. J . W.

M otor-electric effect. J . K a s p a r  (Helv. Chim. 
Acta, 1938, 21, 733—747).—The so-called motor- 
electric effect is shown to comprise an electro-kinetic 
transverse effect, due to disturbance of tho double 
layer a t the electrode-solution interface, and a con­
vection effect due to disturbance of diffusion layers 
in the solution. The second effect can be eliminated 
in systems in true electro-chemical equilibrium, a 
condition attainable in  reasonable time only with a 
metal in contact with a solution of its ion. In  the 
case of Ag-Ag' ion systems no electro-kinetic effect 
could be observed during the relative movement 
of the phases. J . W. S.

Chem ical reaction  considered as an  in tra ­
m olecu lar diffusion phenom enon. II I . Calcul­
ation  of absolute reaction  ra te s  by  m eans of the 
difiusion hypothesis and  quan tu m  theory . J. A. 
Ch r is t ia n s e n  (Z. physikal. Chem., 1938, B, 40, 183— 
196 ; cf. A., 193S, I, 35).—Theoretical. The diffusion 
hypothesis is applied in tho special case of quasi­
elastic binding to the numerical calculation of reaction 
velocity as a function of temp. H. J. E.

K inetics of the explosive reaction  betw een 
hydrogen and  oxygen sensitised  by  n itrogen  
peroxide. R. J . W. N o r r is h  (J. Amer. Chem. 
Soc., 1938, 60, 1513).—Polemical (cf. A., 1937, I, 
621). E. S. H.

K inetics of the  decom position reactions of the 
low er paraffins. I. »-B utane. E. W. R.
S t e a c h ie  and I. E. P u d d in g t o n  (Canad. J . Res., 
1938, 16, B, 176—193).—The kinetics of the thermal 
decomp, of »-butane have been studied for pressures 
5—60 mm. and temp. 513—572°. An expression is 
given for the first-order reaction coeffs., which agrée 
with the results of Frey and Hepp, but differ from 
those of Paul and Marek. Chain processes appear to 
be involved since tho rate of reaction falls rapidly 
with diminishing pressure and the first-order coeffs. 
also fall rapidly as the reaction proceeds. The 
reaction products aro H2, CH4, C3 H 6, C2 H4, and C2 H 6  

and are independent of temp, and pressure over the 
range covered. The reaction mechanism is discussed 
and compared with that of other paraffin decomps.

T. H. G.
E xtinction  of propylene flam es by  d ilu ting  w ith  

n itro g en  and carbon dioxide : explosive p ro ­
p ertie s  of propylene. G. W. J o n e s  and R. E. 
K e n n e d y  (U.S. Bur. Mines, Rept. Invest. 3395, 
1938, 14 pp.).—14 vols, of N2  or 7-7 vols, of C02  must 
he added to each vol. of C3 H 6  to make all mixtures 
with air non-inflammable. Inflammability limit 
curves and tables which have been constructed show-
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tha t the added inert gas has little effect in raising the 
lower limit of inflammability except a t high concns. 
of inert gas, but that the lowering of the upper limit ■ 
is almost directly oc the amount of added inert gas. 
The max. excess pressure developed by igniting 
C3 H c~air mixtures is 94 lb. per sq. in., and is obtained 
with mixtures containing 4-90—5-28% of C3 H 6. 
The ignition temp, of C3H 6-air and C3H 6 - 0 2  mixtures 
decreases with increasing [C3 H 6], the ignition temp, 
for a given C3 H 6- 0 2  mixture being <  tha t for a similar 
C3 H G-air mixture. C. R. H.

Influence of th e  p re ssu re  value on th e  velocity 
of flam e p ropagation  u n d er constan t p ressu re , 
w ith  un ifo rm  conditions, in  m ix tu res  of p ropane 
and  tow n gas w ith  a ir. G. R ibaud and H. 
Gaudry (Compt. rend., 1938, 206, 1648—1649).—- 
Velocities of propagation (t>) (17—56 cm. per sec. in a
9-mm. tube) for 3—6 % C3H 8-air mixtures a t 1—11 
kg. per sq. cm. pressure (p) are recorded; v decreases 
with increasing p. Reproducible results could not be 
obtained with a 2 0 % town gas-air mixture, but for 
p  =  1 — 1 1  kg. per sq. cm., v is const. ( 1  m. per sec.) 
within ±20% . A. J . E. W.

K inetics in  ionic system s. V . K .  L a  M e r  (J. 
Franklin Inst., 1938, 225, 709—737).—A lecture. 
The Bronsted theory of reaction kinetics in ionic 
systems, and its subsequent development, are 
discussed. J . W. S.

K inetics of oxidation of iodide by  chlorate 
ion  in  presence of ca ta lysts . K. W e b e r , F. 
L is z t , and I. B a l z e r  (Arh. Hemiju, 1938, 12, 12— 
22).—The velocity of the reaction KC103  +  6 K I +  
3H20  -> KC1 +  6 KOH +  61 has been determined, in 
presence of excess of K I and HC1, and with V 0S0 4  

catalyst. The temp, coeff. is 2-87 for the interval
25—35°. PhOH and p-nitrophenol do not affect 
the reaction, whilst m- and j)-C6 H 4 (OH) 2  inhibit i t ;  
this is ascribed to their oxidation by KC103, the 
effective concn. of which is thus lowered. MnS04  

and NiS04  retard the reaction, and are regarded as 
negative catalysts. R. T.

C om parison of th e  ra te s  of hydrolysis of 
m ethyl, ethyl, isopropyl, and  ter t .-butyl b rom ides 
in  acetone. W ater ca ta lysis in  such reactions.
W. T a y l o r  (J.C.S., 1938, 840—842).—The second- 
order hydrolysis velocity coeffs. are Me >  E t <  Prfi 
« <  Buv for reactions in C0Me2  containing 5% and 10% 
of H 20 . The data can be explained satisfactorily by 
assuming that the hydrolysis is bimol., and that the 
min. a t E t is due to the decreasing facility of attack 
of the a-C by the OH of the reagent H ,0  mol., together 
with concurrently increasing facility of attack of the 
halogen of the alkyl halide by the H of the H20  down 
the series Me, E t, P r3, Buv. The catalytic influence 
of H20  is due to the dissociating effect of H 20  on the 
hydroxylic reagent R-OH, where R may be H, alkyl, 
or acyl, i.e., (R*OH)„ nR-OH. In  other words, 
H 20  can catalyse the reaction by bringing about 
dissociation of the H20  already in solution in the 
org. solvent. C. R. H.

K inetics of tw o ionic exchange reactions of 
the  m ethy l halides in  w a te r. E .  A. M o e l w y n - 
H u g h e s  (J.C.S., 1938, 779—784).—The replacements

of Br in MeBr by I  and of I  in Mel by Br have been 
studied in aq. solution and over a range of temp. 
Although complicated by hydrolysis of the halides, the 
reactions have been shown to bo bimol. and each 
reaction is opposed by the other. The velocity coeffs. 
for the two reactions, k2 and kx, respectively, give vals. 
agreeing with the empirical relations k2=  1 - 6 8  X 1 0 1 0  

X e~18’2G0,/!r, £§ =  6-02 x  10» X e-18>310;iir, and fc2 / i 4  =
2-79 X o-1050IRT. C. R : H.

R ates of hydro lysis and extinction coefficients 
of halogeno-fatty  acids in  the  q uartz -g lass u ltra ­
violet. A. K a il a n  and F. K u n z e  (Monatsh., 1938, 
71, 373—423).—The rates of hydrolysis under ultra­
violet radiation a t 1 0 ° of aq. mono-, di-, and tri- 
chloro-, mono-, di-, and tri-bromo-, mono- and di- 
iodo-acetic acids, oc- and p-chloro-, a-bromo-, a(3- 
dibromo-, and a-iodo-propionic acids, and CHC13  have 
been determined. The quantum yields have been 
evaluated, and the extinction coeffs. measured at 
different X. Below certain concns., which have been 
determined for each substance, the rate of hydrolysis 
in a quartz flask is almost independent of concn. At 
higher concns. the rate increases with increasing no. of 
substituent halogen atoms and in the order C l< B r< I, 
■with the exception of CH2 I-CO,H, which hydrolyses 
slowly and gives the smallest quantum yield. The 
greatest rate of hydrolysis is given by CBr3 -C02H. 
All the acids yield small amounts of C02. No relation 
between quantum yield and absorption was found.

E. S. H.
Velocity of the Cannizzaro reaction . J . J.

B l a n k s m a  and W. H. Z a a i j e r  (Rec. trav. chim., 1938, 
57, 727—728).—The velocity of the Cannizzaro 
reaction at 100° in 50% MeOH under the influence of 
Ba(OH)2, Sr(OH)2, and Ca(OH) 2  has been studied. 
HC02H is formed in detectable amounts. The 
reaction rates with Ba(OH ) 2  and Sr(OH) 2  are of the 
same order. In  50% EtOH the reaction With Ba(OH ) 2  

is faster than in 50% MeOH but reduction of PhCHO 
is more evident. No appreciable alteration in 
velocity results from variation in the H20  content of the 
alcohol; the reactions with Ba(OH ) 2  in 40% and 50% 
MeOH have the same velocities. The reaction is 
faster with alkaline earth hydroxides than with alkali 
hydroxides (A., 1937, II, 195). MeOH is a better 
solvent than EtOH because With the latter MeCHO is 
formed and is readily converted into a resin.

W. R. A.
U n satu ra ted  sulphones. II I . M easurem ent 

of the  velocity of oxidation by peracetic  acid.
E. d e  R. v a n  Z u y d e w ij n  (Rec. trav. chim., 1938, 57, 
806—810).—The velocity of oxidation of sulphones is 
very slow' and secondary reactions cause the results to 
be irreproducible; factors responsible for this are 
discussed. W. R. A.

Influence of d irecting  g roups on nuclear 
reactiv ity  in  oriented aro m atic  su b stitu tio n s.
V. D ilatom etric  investigation  of the k inetics 
of a ro m atic  n itra tio n  especially in  n itro m eth an e  
solution. G. A. B e n f o r d  and C. K . I n g o l d  
(J.C.S., 1938, 929—955).—Previous wrork on dilato- 
metry and on nitration kinetics is reviewed. A 
general dilatometric method has been developed for 
studying aromatic nitration. The nitrations of C6 H 6,
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PhMe, and PhE t in MeN02  solution are zero-order 
reactions and are retarded by H N 0 2  without disturb­
ing the zero-order law. The abs. rates of nitration are 
equal under the same conditions with regard to temp., 
[HNOg], and [HN02]. The effective reaction order 
for the nitration of the halogen-substituted benzenes 
is > 0  and < 1 , and invariably rises during the course 
of the reaction. In these reactions also, H N 0 2  

retards nitration. The data are discussed theoretically 
and a series of chain reactions is formulated which 
explains the data, the fundamental sequence of chain 
initiation, propagation, and destruction being MeNO., 
-> CH2 :NO-OH (catalysed by HNO.,) ; CH„:N0-0H +
h n o 3  -> c h 2 :n o -o n o 2  +  h 2o  ; ' c h 2 :n o -o n o 2  +
ArH -> CH2 !NO'OH +  ArN02  (ArH is the compound 
nitrated); and finally CH^NO-OH-> MeN02  (cata­
lysed by H N 03) or some reaction between CHo'NO'OH 
and NO or N 02. C. R, H.

K inetics of n itra tio n  of 1 -n itroan th raqu inone.—
See A., 1938, II, 286.

L iquid-phase reactions a t h igh  p ressu res.
II I . E stérification  of acetic acid. S . P ’e n g , 
R. H. Sa p ir o , R. P .  L in s t e a d , and D. M. N e w it t  
(J.C.S., 1938, 784—791).—For pressures >4000 atm., 
the rate of esterification of AcOH between 70° and 
80° increases with increase in pressure. The increase 
becomes less on ascending the series of primary 
alcohols and is greater for iso- and sec.-alcohols than 
for primary alcohols. For a given pressure the velo­
city coeffs. for the primary alcohols are of the same 
order. The activation energy, E, and the const., A, 
of the Arrhenius equation (k — Ae~EIHT) increase 
with pressure, the vais, for E  for the primary alcohols 
increasing progressively on ascending the series a t all 
pressures. The vais, of A  are discussed with reference 
to  collision frequency, it being shown that increase in A 
with pressure can, in certain cases, be accounted for 
by increase in collision frequency. A linear relation 
exists between E  and log A. C. R. H.

E xperim en ts w ith  heavy w a te r on the  acid  
hydro lysis of es ters  and  the  alkaline decom posi­
tion  of diacetone alcohol. W. E. N e l s o n  and 
J . A. V. B u t l e r  (J.C.S., 1938, 957—962).—The 
velocity of hydrolysis of HC02E t and MeOAc in 
H(D)C1 solutions increases with increasing D content 
of the solution, the shapes of the veloCity-[D] curves 
being in reasonable agreement with calc, curves, 
indicating that the medium is in thermodynamic 
equilibrium with a complex, probably R-C02 (H‘)-R', 
and that the reaction is not subject to general acid 
catalysis. Data for the rate of decomp, of diacetone 
alcohol (I) in NaOH(D) solutions favour the view that 
th e  reaction does not proceed by way of an equilibrium 
complex, but the differences between observed and 
calc, curves are too small to be conclusive. Since the 
transfer of D ' from (I) to OH' or OD' is slower than the 
corresponding transfer of H ', “ heavy” (I) reacts 
more slowly than “ light ” (I), and since the rate of 
transfer of H" to OD' is more rapid than to OH', 
“ light ” (I) reacts more quickly in D20  than in H 2 0. 
The énolisation of the terminal COMe, is not catalysed 
by acids because the 0  is already in OH form.

C. R. H.

A ctivation energy of organic reactions. I. 
E lectronic theories of organic chem istry  from  the 
standpo in t of chem ical k inetics. C. N. H i n s h e l - 
w o o d , K. J. L a id l e r , and E. W. T im m . II . F o rm ­
ation  of q u atern ary  am m onium  sa lts . K. J. 
L a i d l e r  and C. N. H in s h e l w o o d . II I . K inetics 
of acid hydrolysis of esters . E. W. Tijim and C. N. 
H in s h e l w o o d  (J.C.S., 1938, 848—858, 858—862, 
862—869).—I. An attem pt is made to correlate 
certain aspects of the electronic theory of org. reactions 
with the modern analysis of activation energy. 
Changes of reactivity resulting from electronic dis­
placements as a result of substitution are primarily due 
to changes in activation energy, which can be re­
garded as being made up of two parts, the energy 
required to overcome the repulsion of tho approaching 
reagent, and that required to weaken tho existing 
bond. The conclusions which follow from a theoreti­
cal consideration of the balance between these two 
kinds of energy are applied to available experimental 
data.

II. The rate of quaternary salt formation between 
N E t, or C6 H 5N and Mel or Pr*I in C6H B and PhN 0 2  

has been investigated. Activation energies, E, were 
determined from data at four temp. The observed 
changes in E  are discussed with reference to the 
authors’ theory.

III. The acid hydrolysis of EtOAc and the three 
chloroacetates in aq. EtOH, of nine substituted E t 
benzoates in aq. EtOH and aq. COMe2, and of three 
substituted Me benzoates in aq. MeOH has been 
investigated, and the data have been compared with 
data for alkaline hydrolysis. The order of the p- 
substituents in their effect on the val. of E  is OMe> 
M e> H >halogen> N 02. E  is higher in acid than in 
alkaline hydrolysis and the effect of the substituents is 
smaller. The effect of the solvent is opposite to that 
observed in alkaline hydrolysis. The change in 
reactivity due to substitution and to change of solvent 
is discussed on the basis of the author’s theory

C. R. H.
N itra tion  of the  halogeno-benzenes.—See A., 

1938, II, 313.
R eaction betw een ieri.-bu ty l chloride and  

hydrolytic solvents.—See A., 1938, II, 304.
H eterogeneous reactions of the  type /laol!d +  

Jigas — Csona- III . E xperim en ta l detection of 
the e lem entary  steps of the  com posite process. 
J . Z a w a d z k i and S. B r e t s z n a j d e r  (Z . physikal. 
Chem, 1938, B, 40, 158—182; cf. A., 1933, 911).— 
Data on solid-gas reactions are reviewed, with special 
reference to hysteresis phenomena. The roles of 
activated and normal adsorption and of lattice changes 
as rate-determining processes are discussed for the 
case of the reaction of metallic oxides with GO, and 
S03. H. J . E.

M echanism  of corrosion  of m eta ls  w hich de­
com pose w ate r. E. P l a n k  and A. U r m a n c z y  
(Z. anorg. Chem., 1938, 238, 51—64).—Measurements 
of the velocity of dissolution of T1 in aq. HC1, H 2S04, 
and H N 03, respectively, a t different concns. and 25° 
support Urmanczy’s theory of the mechanism (cf. A., 
1938, I, 257, 316). The influence of stirring on the 
velocity of dissolution, <f>, in 0-26n-HNO3 is given by
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<j> =  A  +  £ -\/N  +  GtyN, where N  ¡ 3  the no. of 
revolutions per min. and A , JB, and O axe consts.

E. S. H.
Velocity of d issolution of lead  in  acids. IV.

G. T ebescih (Gazzetta, 1938, 6 8 , 157—166; cf. A., 
1938,1, 257).—The relation V =  Kar is derived, w’here 
V — velocity of dissolution of a  metal in an acid, 
A' =  a const., and a =  activity of the acid anions. 
This expression is confirmed by data for the dis­
solution of Pb in HC1 and in H 2 S04, and of A1 in 
HC1. Theories of the dissolution of metals in acids 
are discussed. 0 . J . W.

T h erm a l dissociation of fe rric  oxide. P. 
M eunier and 0 . L. B ih e t (Congr. Chim. ind. 
Bruxelles, 1935, 15, I I ,  944—951; Chem. Zentr., 
1936, ii, 1874).—This has been investigated by the 
streaming method of Kleffner and Kohlmeyer (A., 
1933, 40). Tho loss in wt. of the Fe2 0 3  increases 
with temp, and with tho quantity of the N 2  passed 
over tho Fe2 0 3, but owing to a back-diffusion of the 
hberated 0 2, never reaches the max. val. of 3-33% 
required for the formation of pure Fe3 0 4. The 
introduction of metallic Ni prevents this back- 
diffusion. The thermal dissociation of Fe 2 0 3  begins 
a t 600°, but proceeds very slow'ly a t temp. < 1 0 0 0 °; 
above 1200°, velocities are very high. Dissociation 
proceeds in the stages Fe 2 0 3  saturated solution 
of Fe3 0 4  in Fe 2 0 3  (I) +  0 2; (I) saturated solu­
tion of Fe 20 3  in  Fe3 0 4  (II) - f  0 2; and (II) 
Fe3 0 4  +  0 2. " L. S. T-

R elation betw een ra te s  of general basic  ca ta­
lysis in  d ifferent reactions. H. L. P f l u g e r  (J. 
Amer. Chem. Soc., 1938, 60, 1513—1514).—A straight 
line is obtained when the catalytic consts. for the 
mutarotation of glucose a t 18° are plotted logarithmic­
ally against the corresponding catalytic consts. for the 
decomp, of nitramide a t 15°, both in aq. solution.

E. S. H.
R eactions in  concen trated  su lphuric  acid.

II I . C om binations of tw o and  th ree  ca ta lysts in  
com bustion  of carbon  m onoxide. J . M il b a u e r  
(Chem. Obzor, 1936, 11, 1—6 ; Chem. Zentr., 1936, 
ii, 1904).—The oxidation of CO in conc. H 2 S0 4  a t 
237° in presence of Se02, Ar20 3, As2 Os, Pd, Ag^S04, 
HgS04, CuS04, V, Sn, and combinations of these is 
described. A. H. C.

Induced oxidation of iodobenzene du ring  
the oxidation of benzaldehyde in  an  atm osphere 
of oxygen. W. P. J orissen and (Miss) A. C.
B. D e k k in g  (Rec. trav. chim., 1938, 57, 829—833).— 
PhCHO on oxidation in 0 2 yields B z0 2H. The oxid­
ation of P h i by B z02H yields iodoxybenzene. The 
reaction between P h i, PhCHO, and O, has been 
studied manometrieally and in CHC13  and COMe2. 
Induced oxidation of P h i occurs, the products being 
tho mono- and di-benzoates of iodosobenzene.

W. R. A.
Function  of a  ca ta lyst. S. K o m a t s u  and K . 

M it s u i  (Rec. trav. chim., 1938, 57, 586—590).—The 
catalytic reduction of styrene and COPbMe by Ni, 
Cu, Zn, Al, M g , and anhvd. CuCl2, ZnCl., MgCl2> and 
AlClj has been investigated. A qual. relation appears 
to exist betw'een the catalytic activity of chlorides

towards reduction of the C'C and CIO groups and their 
halochromy. W. R. A.

F o rm  assum ed  by  m anganese dioxide used as 
a  ca ta lyst in  the  d ry  decom position of p o tassiu m  
ch lo rate . G. Denig&s (Bull. Trav. Soc. Pharm. 
Bordeaux, 1936, 74, 93—112; Chem. Zentr., 1936, 
ii, 1875—1876).-—Spectrograms reveal tho formation 
of a permanganate when Mn02  is used as a catalyst in 
the decomp, of KC103. The free acid is not formed, 
as other investigations show it to be no longer stable 
a t the temp, required for the catalytic decomp, 
of KC103. Mn2 0 7, also, is not formed. KM n04  may 
be produced, but only in small amounts which are 
considered to be not responsible for the catalytic 
action of M n02. Solid KMii04  dissolves in molten 
KC103  without any sign of decomp, a t temp. >  those 
a t which the addition of M n0 2  brings about visible 
and energetic evolution of 0 2. I t  is assumed that 
Mn(Mn04 ) 2 is formed as an intermediate product in 
the decomp, of KC103. This, and the regeneration of 
MnOo, are represented by 9MnO„ +  2KC103  =  
3[(Mn04 )2 Mn] +  2KC1 and 3[(Mn04 )„Mn] =  9Mn02 +  
3 0 2. L. S. T.

C atalytic tox icity  and  chem ical s tru c tu re . IV. 
R elative tox icity  of sim ple  phosphorus, arsen ic, 
an tim ony , and  b ism u th  com pounds. E. B. 
Maxted and A. Marsden (J.C.S., 1938, 839—840).— 
Tho poisoning, by hydrides, of a P t catalyst during 
the hydrogenation of crotonic acid has been investig­
ated. The relative toxicity per g.-atom of poison 
increases in the order P  =  As <  Sb <  Bi.

C. R. H.
Supposed activation  of hydrogen  b rom ide 

by  oxygen. Y. U r u s ih b a r a  and 0 . S d ia m u r a  
(Bull. Chem. Soc. Japan, 1938, 13, 407).—In  absence 
of 0 2  and light reduced Ni and HBr do not react, 
bu t in presence of 0 2  NiBr, and H 2  only are formed, 
the 0 2  apparently activating the HBr. C. R. H.

A ddition of hydrogen  b rom ide to  undecenoic 
acid in  toluene. H . Influence of an ti-oxidants 
on the actions of oxygen and  reduced nickel.
Y. U r u s h ib a r a  and M. T a k e b a y a s iu  (Bull. Chem. 
Soc. Japan, 1938, 13, 404—406).—HBr and pure 
undecenoic acid, in the dark, in PhMe a t 0 ° for 1  hr., 
give in presence of (a) air or (b) reduced Ni, 97 and 
34% yields of the 1 1 -bromoundecoic acid, respect­
ively. N H Ph2, o- and p-C6 H 4 (OH ) 2  reduce the 
yields in (a) to 65, 6 , and 3%, and in (6 ) to 31, S, and 
10%, respectively. The weak inhibiting effect of 
XHPh 2 on the action of 0 2  is explained (cf. Ashton 
and Smith, A., 1934, 631). A. T. P.

A ddition of hydrogen  b rom ide to  allyl b ro m id e  
in  presence of various substances. VII. Effect 
of nickel filings, an d  influence of an ti-ox idan ts 
on th e  actions of oxygen and  reduced nickel.
Y. U r u s h ib a r a  and M. T a k e b a y a s h i  (Bull. Chem. 
Soc. Japan, 1938, 13, 400— 104; cf. A., 1937, II ,
270).—CH2X’H-CH2Br and HBr react in the dark at
12—15° for 3 days in presence of 0 2, reduced Ni, or Ni 
filings, to give 96, 91, and 6 8 % yields of CH2 (CH2 Br) 2  

(I), respectively. Addition of NHPh2, and o- and 
j»-C6 H 4 (OH) 2  diminishes the yields of (I) to 9, 9, and 
7% in presence of 0 2, and to 81,12, and 20%, respect-
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ively, in presence of reduced Ni (cf. Kharasch and 
Mayo, A., 1933, 805). A. T. P.

C atalytic fo rm ation  of m ethane from  carbon 
m onoxide and  hydrogen. IV. Specific na tu re  
of the accelerating  influence on nickel catalysts 
in  the reaction  betw een w a te r vapour and equal 
volum es of carbon m onoxide and hydrogen. 
K. M. Ch a k r a v a r t y  (Z. anorg. C h e m ., 1938, 237, 
381—387).—In mixtures of CO, H2, and H ,0 , the 
presence of Th, Ce, or A1 oxides in Ni-sugar charcoal 
catalysts favours the reactions C +  H20  ^ CO 4-
H2 and C -f- 2H ,0  C0 2  4- 2H2, whereas the
presence of K 2 CÔ3  favours the reaction 2CO 
C +  C02. A Ni catalyst containing T h0 2  and 
Ce02  (99 : 1) but no C is effective for the reactions 
CO +  H20  ^  C0 2 +  H„ and 2CO +  2H„ ^  
CH4 +  C02. ‘ P. J. G.

Catalytic activ ity  of aqueous tu n g sten  triox ide 
suspensions. F. R e i f f  and R . N e u m a n n  (Z. 
anorg. Chem., 1938, 238, 103—112).—The accelerat­
ing influence on the inversion of sucrose depends on the 
relative amounts of molecularly dissolved, colloid ally 
dissolved, and suspended W 03, which contribute 1%, 
50—67%, and 34—-50%, respectively. . Catalysis 
traced to colloidal W 0 3  is independent of [NH3], but 
tha t due to suspended W 0 3  varies with [NH3], 
T each in g  a max. at 1 %. E. S. H.

C atalytic oxidation of hydrocarbons in  the 
vapour phase .—See B., 1938, 762.

C atalytic po lym erisation  of ethylene.—See
B., 1938, 762.

C atalysis in  hydrocarbon  chem istry .—See B., 
1938, 754.

S tab ility  of bu tad iene in  presence of Lebedev’s 
ca ta lyst.—See B., 1938, 762.

P ro g re ss  of po larisa tion  of the nickel anode 
in  the  electrolysis of w a te r in  alkaline solutions.
G . G r u b e  and A. V o g t  (Z. Elcktrochem., 1938, 44, 
353—360).—When alkaline solutions are electrolysed 
with a Ni anode and an Fe cathode 0 2  formation at the 
anode brings about an increase of terminal voltage 
accompanied by formation at the anode of a brown 
layer consisting of a solid solution of NiO, in Ni2 0 3  (cf. 
Foerster, A., 1908, ii, 146). Ni is not considered to be 
completely passive, traces passing into solution form­
ing Ni(OH)2, which is oxidised at the anode to a higher 
oxide which facilitates 0 2  liberation. C. R . H.

E lectro ly tic p rep ara tio n  and  p ro p e rtie s  of 
iro n  phosphide, PFe. J . L. A n d r i e u x  and 
M. C h ê n e  (Compt. rend., 1938, 2 0 6 ,  1562—1563; 
cf. A ., 1934, 964).—PFe has been prepared by electro­
lysis at 850—900° of mixtures of H P 0 3  or NaPOs 
with Fe2 0 3  or FeCl2, with or without added NaF. The 
electrolysis is carricd out in a C crucible, used as cathode, 
with a C  or Fe anode, using 15—25 amp. at 4—5 v. 
PFe crystallises in steel-grey feebly magnetic needles, 
P 6-0. I t  resists atm. oxidation a t 100°, and the 
action of NaOH, Na2 C03, K N 03, Na2 0 2, H N 03, and 
HC1 ; it is attacked by boiling conc. H 2 S04, aqua 
regia, and alkali persulphates. A . J . E. W.

P rep a ra tio n  of th in  layers of th o riu m  and 
ac tin ium  by electrolysis in  ethyl alcohol. (M m e . )

S. C o t e l l e  and M. H a Is s in s k y  (Compt. rend., 1938, 
2 0 6 ,  1644—1646).—Uniform coherent deposits con­
taining Th are formed on electrolysis of an EtOH 
solution of Th(N03 ) 4  (3—5 mg. per c.c.) containing 
15—25% COMe2, using a Ag or P t cathode and a c.d. 
of 1—2 ma. per sq. cm. Similar deposits containing 
Ac are obtained using a mixture of La and meso- 
Th-2 nitrates; meso-Th-2 may also be deposited with­
out La by using NaN0 3  instead of La(N03 ) 3  in the 
meso-Th separation. A. J. E. W.

E lectrolytic oxidation.—See B., 1938, 807.
Rochelle sa lt copper p lating  bath . II I . Anode 

behaviour. IV. C urren t efficiencies.—See B., 
1938, 803.

Anodic behaviour in  cyanide copper-plating 
b a th s .—Sec B., 1938, 803.

Oxide film s on ru stless  steels and anom alies 
in  th e ir  use as cathode m a te ria ls .—See B., 1938, 
803.

C hrom ium  p lating  w ith  special reference to 
b lack ch rom ium .—See B., 1938, 803.

Anodic corrosion  of com m ercial m anganese 
du rin g  electrolysis.—See B., 1938, 804.

C atalytic decom position of cassiterite-contain- 
ing  tin  ores by cathodal reduction .—See B., 1938, 
807.

R ehaviour of lead anodes in  a  [zinc] sulphate 
electrolyte. Influence of cobalt sa lts .—See B., 
1938, 807.

E lectro lysis of po tass iu m  alkyl p h th a la tes.—
See A., 1938, II, 325.

Chem ical actions of hydrogen  excited by 
electrodeless d ischarge. H. N a q a o k a  and T. 
M is h im a  (Proc. Imp. Acad. Tokyo, 1938, 1 4 ,  128— 
133).—The action of at. H  on various salts has been 
examined spectroscopically; the spectra are charac­
teristic of the elements forming the salts. A correl- 
lation between the spattering or non-spattering of the 
metal, produced by reduction, and the heat of form­
ation of the salt is suggested. Certain salts exhibited 
a characteristic fluorescence. W. R. A.

Chem ical action of electrical d ischarges. 
XVI. P roduction  of hydrogen cyanide by  the 
electric arc , a t  various frequencies, in  m ix tu res  
of hydrocarbon  vapours, n itrogen , and  hydrogen. 
E. B r i n e r , J. D e s b a il l e t s , and M. W e r t h e im  (Helv. 
Chim. Acta, 1938, 2 1 ,  859—862; cf. A., 1938, I, 
150).—Mixtures of CeH 1 4  or C8 H 1 8  with N2  and H 2  

give better yields of HCN on passage through a high- 
frequency arc than do CH4-N 2-H 2  mixtures, in 
accord with the energetics of the reactions. With 
CgHlg the yield may exceed 60 g. of HCN per kw.-hr. 
More soot is deposited on the electrodes with the 
higher homologues, especially with triBS-tri methyl- 
pentane. The deposit contains only traces of 
compounds containing H and N, these probably 
being held by adsorption. J  - W. S.

Photolysis of gaseous hydrogen  suphide. 
G S. F o r b e s , J . E. C l in e , and B . C. B r a d s h a w  (J. 
Amer. Chem. Soc., 1938, 6 0 ,  1431—1436).—H2S and 
HBr were photolysed successively, under identical
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conditions, using X 208 111^., in a rotating quartz cell. 
Assuming that 1 quantum produces 1 mol. of H 2  from 
HBr a t 400 nun., the quantum yield of H 2 S, referred 
to that of HBr, is 1-02 ¿0-05 mols. of H 2  per quantum. 
Systematic errors are cancelled by this comparison. 
The quantum yield is independent of pressure (8 — 
1400 mm.) and of light flux over a 14-fold range. 
Correlation of these results with published work 
indicates that, when a particles act on H,, 4-2 H 
atoms arcs produced per ion pair. E. S. H.

B rom ination  of acetylene in  lig h t of the  wave­
leng ths 546 a n d 436 mix. K. L. M ü l l e r  and H. J. 
S c h u m a c h e r  (Z. physikal. Chem., 1938, B, 39, 352— 
370).—The reaction was studied a t 60—120°, with 
C2H 2  pressures of 15— 160 mm., and Br pressures of
15—80 mm. The rate is given by d[C2 H 2 Br2]/di =  
£t7ato.][C2 H 2 ][Br2 ]/([Br2] -j- k'). The rate is in­
creased by increasing the total pressure up to 600 mm. 
by additions of N2, C02, He, or C2H 2 Br2. Further 
increase in total pressure has no influence. The temp, 
coefif. is slightly < 1 , but depends on concn. The 
quantum yield was 4 x  10* mols. per ftv. The 
reaction scheme of Rollefson involving Br3  mols. is 
rejected (cf. A., 1935, 48), and a chain mechanism in­
volving Br atoms and C2 H,Br radicals is proposed.

H. J . E.
M ercury-pho tosensitised  hydrogenation  of 

ethylene, te tradeu teroe thy lene , and p artia lly - 
d eu tera ted  ethylenes. J . C. Jü n g e rs  and H. S. 
T a y l o r  (J. Chem. Physics, 1938, 6 , 325—330; cf. A., 
1929, 665).—The hydrogenation of C2 H4, 95% C2 D4, 
and partly-dcuterated ethylene (principally ci's- and 
<ra?is-CHDlCHD. with small amounts of CH2 X'D2, 
C2 H3 D, and C2 HD3) photosensitised by excited Hg 
(X 2537 a .)  lias been studied. Under similar con­
ditions C2 D4  is hydrogenated more rapidly than C2 H4, 
and for both the rate of hydrogenation is independent 
of the C2H 4  or C2D4  pressure, provided excess of H 2  

is present. Both give predominantly C4 H 1 0  with 
traces of C2H 6  (more abundant for C2D4  than for 
C2 H4) and negligible amounts of CH4. Possible 
mechanisms are discussed and that involving the 
reactions (1) H +  C2H 4  =  C2 H 5, (2) C2H 5  -j- C2 H 5  =  
C4 H 10, and, to a smaller extent, (3) C2 HS +  C2 H 5  =  
C2 H 8 -f C2H 4  is favoured. W ien [H2] is low or 
when H 2  is absent, photosensitised polymerisation 
occurs. This is slower for C2 D4  than for C2H4, pre­
sumably on account of differences in the zero-point 
energies causing differences in the rates of reaction 
between these mols. and the free radicals formed.

W. R, A.
Photochem ical fo rm ation  of carbonyl chloride.

X. C hlorine-sensitised  fo rm ation  of carbon 
dioxide a t  p re ssu res  of 100 to  10 m m . of H g.
W. F r a n k e  and H. J . S c h u m a c h e r . X I. Calcul­
ation  of constan ts of the  com ponent reactions 
from  a  consideration of the  th e rm a l form ation  
and  decom position of carbonyl chloride. M.
B o d e n s t e in , W. B r e n s c h e d e , and H. J . S c h u ­
m a c h e r  (Z. physikal. Chem., 1938, B, 40, 115—120, 
121—134; cf. A,, 1937,1, 318).—X. At total pressures 
of 100 to 10 mm. Hg, as a t 0-5—1 atm., the rate of 
formation of C0 2  at 32° oc [CO]1. At 26-1 mm. 
total pressure the quantum yield for the formation

of C02  is ISO mols. per /tv. The val. a t 0-5 atm. is 
1 0 0 0  mols. per /tv.

XI. Equations are given for the temp.-dependence 
of the equilibrium CO +  Cl +  M  COC1 +  M, 
and of the reactions C0C1 -j- Cl2  — C0C12  +  Cl, 
C0C12  -f Cl =  C0C1 +  Cl2, and C0C1 -f Cl — CO +  
Cl2. H. J . E.

C hem ical activ ity  of gas ions. D ecom position 
of azom ethane u n d er th e  influence of .Y-rays. 
P. G ü n t h e r  and II. T h e o b a l d  (Z. physikal. Chem., 
1938, B, 40, 1—35).—Me2N 2  mixed with Xe is 
decomposed by X-rays filtered through 5 mm. of Al. 
No decomp, occurs in absence of Xe. Over a wide 
range of pressure and mixture composition four 
mols. of Me2N2  are decomposed per ion pair. The 
ion yield falls if the ratio of Xe to Me2N2  exceeds
2-5: 1. The reaction was studied with Xe and 
Me2N2  pressures of 100—500 mm. and 10—240 mm., 
respectively, the amount of decomp, being deduced 
from the N 2  formed. The results cannot be satis­
factorily explained on the cluster theory. From 
the vals. of the dielectric consts. of the two gases, 
clusters are shown to consist almost entirely of 
Me*N2  mols., even at the [Me2N2] a t which the yield 
per ion pair falls. H. J . E.

D ete rm ination  of the  n a tu re  of accessory 
p roducts  p resen t in  sm a ll quan tities in  the  p ro ­
ducts of a  reaction  by k inetic  m easu rem en ts. 
S. C. J . O l iv ie r  (Rec. trav. chim., 1938, 57, 741— 
746).—The nature of the different accessory products 
formed during the chlorination of PhMe a t the b.p. 
under different sources of illumination has been 
determined by kinetic measurements. W. R. A.

Photochem ical in te rac tio n  betw een ketones 
and secondary alcohols. C. W e iz m a n n , Y. H i r s h - 
b e r g , and E. B e r g m a n n  (Nature, 193S, 141, 1012— 
1013).—The primary photochemical process is prob­
ably the activation of the CO compound which reacts 
with the alcohol, splitting the C-H linking, and giving 
two free radicals which can dimerise symmetrically 
or asymmetrically, or be stabilised by a second oxid- 
ation-reduction process. L. S. T.

Photochem ical po lym erisation  of chloroprene 
and  som e re la ted  m olecules. J. L. B o l l a n d  and
H. W . M e l v i l l e  (Rubber Tech. Conf., 1938, Preprint 
90, 10 pp.).—On irradiating chloroprene (I) vapour 
•with light of X 2537 a .  a long induction period is 
followed by a photo-polymerisation accompanied by 
visible deposition of polymeride; after prolonged 
illumination, a “ d ark ” polymerisation sets in. The 
photo-polymerisation (which is a true polymerisation, 
the quantum yield being 7) occurs in the condensed 
stage, the (I) therefore diffusing through the poly­
meride before it  reaches the reaction zone. The 
“ dark ” polymerisation also takes place in the con­
densed phase. Co-polymerisation may involve poly- 
merides which will “ grow ” in the dark after illumin­
ation or those which live only for a short period. 
(I) will “ grow ” by polymerisation on a layer of 
polymerised CH^CMe-CO^re without illumination, 
but butadiene (II) will not. (II) shows no great 
tendency to photo-polymerisation and reacts with the 
acrylate polymeride without co-polvmerisation.

D. F. T.
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D ecom position and  synthesis of hydrogen 
iodide by a-particles. K. G. B r a t t a in  (J. Physical 
Chem., 1938, 42, 617—628).—Vais, obtained for the 
no. of mols. decomposed per ion pair when H I at 
212—806 mm. and 25—200° was irradiated with 
a-particles are slightly <  those recorded by Van- 
damme (A., 1933, 238), but both series can be 
explained by supposing tha t < 6  mols. of H I are 
decomposed per H I ion pair. A mechanism of the 
reaction is suggested. The combination of H 2  and 
I 2 can be explained by supposing that < 6  mols. of 
HI are formed per H 2  ion pair, and 1 mol. of H I per 
seven I 2  ion pairs, whilst 4 mols. of H I are decom­
posed per H I ion pair. Experiments a t low [I2] 
indicate tha t either appreciable back reaction occurs, 
or not all H„ ion pairs are used in synthesis.

J . W. S.
M olecular rea rran g em en t induced by u ltra ­

sonic w aves. C. W. P o r t e r  and L. Y o u n g  (J. 
Amer. Chem. Soc., 1938, 60, 1497—1500).—The rates 
of decomp, of BzN3  in C6H G and in NH2Ph a t 25° 
have been determined with and without the applic­
ation of ultrasonic waves. The rate is accelerated 
greatly by ultrasonic waves. E. S. H.

C onstitution of heavy w ate r. I. R . R ao  and 
P. K o t e s w a r a m  (Indian J . Physics, 1938, 12, 63— 
74).—Work previously recorded (A., 1938, I, 228) 
is described in greater detail. T. H. G.

P roduction  of large  single crysta ls  of 
po tassium  b rom ide su itab le  fo r optical use.
D. C. S t o c k b a r g e u  (J. Opt. Soc. Amer., 1937, 27, 
416—419).—Crushed KBr is placed in a P t crucible 
supported in alundum cement which is lowered 
through a high temp, gradient a t the rate of 1  mm. 
per hr. At the termination of crystallisation the 
crucible is inverted and the temp, raised so that the 
crystal commences to melt; the crucible is removed 
and the crystal cooled to room temp. Crystals 5 cm. 
in diameter and 7 cm. long were produced.

F. J . L.
D eterm ination  of the  excess oxygen content 

of the  cuprous oxide phase. C. W a g n e r  and H . 
H a m m e n  (Z. physikal. Chem., 1938, B, 40, 197— 
206).—Specimens of Cu20  were heated at 900° and 
1000° in 0 2  a t 0-73—33" mm. pressure, quenched in 
H20  at 0°, dissolved in HC1, and the Cu1 1 determined 
eleetrometrically by titration with aq. CrS04. The 
Cu1 1 varied from 1-14 x  10- 3  g.-atom per g.-atom of 
Cu1 -j- Cu1 1 a t 1000° and 33 mm. 0 2  pressure to 
0-30 X 10"3  (900°/0-73 mm.). The O excess increases 
with increasing 0 2  pressure more rapidly than does 
the conductivity of the Cu20 . The absorption of 0 2  

is discussed in terms of lattice defects and of associ­
ation in the solid phase. H. J . E.

A m orphous and  crysta llised  oxide hydra tes 
and oxides. XLII. C atalase and  peroxidase 
p ro p erties  of cupric hydroxide and cupric  oxide. 
A. K r a u s e  [with F. K o p c z y n s k i and J . R a j e w s k i ] 
(Ber., 1938, 71, [B], 1229—1234).—Cu(OH)2 is 
obtained by the action of a slight excess of NaOH 
on CuS04  followed by desiccation in air or in a vac. 
over NaOH at room tem p.; it contains about 25% 
H ,0 . Cu1 1 oxide (I) obtained by gradual addition 
of CuS04  to boiling NaOH contains, when air-dried,

about 4*3% H 2 0. Further CuO with 0-9% H20  
and anhyd. ignited CuO (H) are used. Cu(OH) 2  

causes a much more rapid decomp, of H 2 0 2  than does 
(I), whereas (n ) is almost without action. Cu” is 
nearly ineffective; hence this is a case of pronounced 
heterogeneous catalysis caused by the OH groups 
(or their H atoms) present in the solid catalyst. OH 
ions accelerate and H ions retard the decomp. 
Evidence in favour of the intermediate production of 
Cu peroxide is adduced. Oxidation of HC02I i  by 
H A  proceeds more rapidly in the presence of (I) 
than in that of Cu(OH) 2  but the best results are 
obtained with a defined H ,0  content. H 3P 0 3  and 
A s20 3 have pronounced restrictive action but the 
catalyst appears to recover in course of time.

A m orphous and  crysta llised  oxide hydra tes 
and  oxides. X LIII. M agnesium  hydroxide as 
streng then ing  agen t fo r th e  peroxidising  p ro ­
p erties  of am orphous ferric  hydroxide cata lysts. 
R ate of oxidation of form ic acid by hydrogen 
peroxide a t 20°. A. K r a u s e  and A. S o b o t a  (Ber., 
1938, 71, [5], 1296—1302).—Although a mechanical 
mixture of Mg(OH) 2  and orthoferric hydroxide (I) has 
no greater peroxidising action than (I) alone, the 
product of their co-pptn. is remarkably active, 2 -1 % 
of MgO having a marked action. The products are 
amorphous. Since Mg ions have no influence the 
catalysis is heterogeneous. The strengthening is 
proper to the solid state and is lost when Mg(0H ) 2  

is dissolved from the solid phase. The highly active 
condition is attributed to the penetration of the 
Mg(OH) 2  mols. into the closely packed mol. of (I) 
whereby the inner surface of solid (I) is appreciably 
enlarged. Active spots are thus disclosed and, in 
addition, the already active H atoms acquire in­
creased activation owing to the proximity of the 
Mg(OH) 2  mols. H. W.

B asic calcium  salts . II . F. W. K l i n g s t e d t  
(Acta Acad. Aboensis math, phys., 1936, 9, pp. 26; 
Chem. Zentr., 1936, ii, 1873).—The following basic 
salts have been obtained by heating solutions of 
the neutral salts with CaO : 3Ca(0H)2 ,CaCl2 ,12H2 0 ; 
3Ca(0H)2 ,CaBr2 ,12H2 0 ; 3Ca(0H)2 ,CaL,,12H2 0 ;

3Ca(0H)2 ,Ca(CNS)2 ,9-5H ,0;
3Ca(0H).,.Ca(C104 )2 ,12H2 0 ; and 

3Ca(0H)2 ,Ca(Mn04 )2 ,12H2 0. 
Ca(0H)„,Ca(C104 )n,2—4H2 0 :
Ca(OH)"Ca(N03 )2",2H2 0 , and 

Ca(0H)2 ,Ca(N02 )2 ,2H20  have also been prepared.
L. S. T.

Influence of p rep ara tio n  of zinc oxide on its  
reduction  by hydrogen. F. S c h a c h e r l  (Publ. 
Fac. Sci. Univ. Masaryk, 1938, No. 255, 3—13).— 
The equilibrium const, of the reduction is high for 
ZnO prepared in an electric arc, lower for ZnO 
prepared by igniting ZnC03  a t 350°, and still lower 
for that prepared by ignition at >1000°. Samples 
prepared at low temp, are stated to have a higher 
energy content owing to ¿regularities of crystal 
structure, whilst those prepared in an electric arc 
have a large surface energy. E. S, H.

Active oxides and  reactions of solid  substances. 
CX. System s zinc oxide-ferric oxide and  bery ll­



4 1 0 BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS.—A., I. IX

iu m  oxide-ferric oxide. G . F. H u t t ig  [with R . 
G e i s l e r , J .  H a m p e l , O. H n e v k o v s k y , F. J e i t n e r ,
H. Iv it t e l , 0 . K o s t e l it z , F. O w e s n y , H. S c h m e is e r , 
O. S c h n e id e r , and W. S e d l a t s c h e k , (Z. anorg. 
Chem., 1938, 2 3 7 ,  209—325).—The changes occur­
ring when ZnO and Fe2 0 3  are heated together in 
varying proportions and a t different temp, have 
been studied by means of X-rays, measurements of 
X, and studies of the sorption of MeOH vapour and 
of dissolved dyes, and of the catalytic activity for 
certain gas reactions. Parallel measurements were 
carried out with the single components and with 
Be0-Fe 2 0 3  mixtures, and the results are correlated 
with the scheme of intermediate stages put forward 
by Huttig et al. (A., 1936, 1216). F. J. G.

A'-Ray stud ies on the hydrous oxides. IX. 
Scandium  oxide m onohydrate . W. B. W e is e r  
and W . 0. M i l l i g a n  (J. Physical Chem., 1938, 42, 
669—672; cf. A., 1937, I, 575).—Addition of alkalis 
to solutions of Sc salts a t 25° or 100° yields a white 
ppt. of Sc2 0 3 ,H2 0 , with crystal structure similar to 
that of y-Al20 3,H2O and distinct from that of Sc20 3. 
Dehydration isobars for this compound have been 
obtained. No evidence could be obtained for the 
existence of any second form of anhyd. Sc2 0 3  a t 450— 
900°. The alleged 2Sc(0H)3 ,H20  (A., 1935, 714) is 
probably hydrous Sc2 0 3 ,H 2 0. J . W . S.

‘H ydrous oxides of som e r a re r  elem ents. H . B. 
W e i s e r  and W . O. M il l ig a n  (J. Physical Chem., 
1938, 42, 673—678; cf. A., 1937, I, 575).—The 
dehydration isobars and X-ray diffraction patterns 
of the oxides pptd. under various conditions have 
been investigated. Those of In, Nd, and Pr comprise 
hydrous trihydrates or hydroxides, and those of Ga 
(formed slowly or aged) and Sc are hydrous mono­
hydrates, whilst those of Tl, Ga (formed rapidly or 
imaged), Y, and Sm are hydrous oxides. J .  W . S.

P rep a ra tio n  of p u re  te rb iu m  oxide. W. 
P r a n d t  (Z. anorg. Chem., 1938, 2 3 8 ,  65—68).— 
The separation of Tb from Dy and Gd by fractional 
crystallisation of the XH 4  double oxalates is described. 
The brown oxide (composition not stated), obtained 
by ignition, is only slowly attacked by HXO;i, with 
evolution of 0 3, or by HC1, with evolution of 0 3 and 
Cl2. E. S. H.

R eactions of solid carbon w ith  gases and 
liqu ids. O. R u f f  (Z. Elcktrochem., 1938, 44,
333—341).—A lecture. Modern concepts of the 
structure of C and its reactions at various temp, with 
0 2, C02, F 2, and metals arc discussed. C. R . H.

P en tacarbon  dioxide. O. D ie l s  (Ber., 1938, 
7 1 ,  [7?], 1197—1200).—The possibility of the exist­
ence of C5 0 2  is not denied but the properties of the 
compound described by Klemenc et al. (A., 1937,
I, 575) are not those to be expected for such a 
substance. H. W.

G raph ite  sa lts . W. R u d o r f f  and U. H o f m a n n  
(Z. anorg. Chem., 1938, 2 3 8 , 1 —50).—Salts of graphite 
can be prepared by oxidation of graphite in conc. 
H 2 S04, HN03, HC104, H,Sc04, H 3 P 04, H ,P 4 Ot, or 
molten As2 0 5  -f- Cr03. The salts are stable only in 
the conc. acids; they are decomposed by H20  or org. 
liquids. With each salt, several steps of oxidation

have been recognised, the highest degree of oxidation 
with H 2S04, H N 03, and HC104  giving blue com­
pounds. X-Ray investigation shows that the hexa­
gonal planes of graphite are retained; the distance is 
increased from 3-34 a . to 7-9S a . for the H 2 S0 4  com­
pound, 7-94 a . for the HC104  compound, 7-84 a . for 
the H N 0 3  compound, and 8-25 a . for the H 2Se04  

compound. The formula determined for the blue 
compound with H 2 SO,! is C2 4 +,HS04 ',2H 2S04; its 
structure is discussed. The acid mols. and radical 
can be exchanged reversibly with HC104, H N 03, or 
HoSe0, by treatment with the requisite acid.

E. S. H.
New types of silicon com pounds. R. S c h w a r z  

(Angew. Chem., 1938, 51, 328—331).—An account of 
previously published work (A., 1937, I, 372; 1938, I, 
208) is given. By heating Sil 0 Cl2 0 H 2  in a stream of 
C0 2  a t 260—300° a yellow amorphous compound 
(SiCl)^ is obtained. I t  is insol. in org. solvents, 
decomposed by H ,0 , and by heating above 400°. I t  
ignites in 0 2  a t 98° and gives an explosive product 
with H N 03. The pyrolysis of Si1 0 Cl2 0 H 2  is complex 
and yields, in addition to the (SiCl)*, HC1 and a mixture 
of volatile compounds. F. L. U.

Affinity. LXXXI. T h o riu m  phosphide. E. F. 
S t r o t z e r  and W. B il t z  [with K . M e is e l ] (Z . anorg. 
Chem., 1938, 2 3 8 ,  69—80).—The prep, of T h ^ ,  by 
the action of P vapour on Th a t 650—700° in a scaled 
tube, is described. Th3 P4  has e/f 8-44; it is unchanged 
by cold H 2 0, but attacked by dil. acids with evolution 
of PH3; it is stable to heating a t 1100°. X-Ray 
examination shows evidence of the existence of a 
subphosphide. E. S . H.

A utoxidation of m etallic  an tim ony. P. W u l f f , 
L. Z e l l e r , and E. B u h e  (Z . Elektrochem., 1938, 44, 
360—366).—The autoxidation of Sb in solutions of 
widely differing pa vals., and a t various temp, and 
partial pressures of 0 2, is rapid a t first but the oxid­
ation product forms a protective layer which influences 
further oxidation and the stabilising of p.d. vals. In 
the presence of alkali or of substances which react with 
Sb, the oxidation of Sb continues after the initial 
rapid autoxidation but a t a much reduced rate. The 
formation of the protective layer which is insol. in 
the solutions, and the subsequent oxidation, pre­
sumably to Sb2 Os, which may react with the solution 
and dissolve, are regarded as distinct stages.

C. R. H.
Affinity. LXXIX. System  n iob ium -su l­

p h u r. W. B il t z  and A. K o c h e r  (Z . anorg. Chem., 
1938, 2 3 7 ,  369—3S0).—The system Xb-S has been 
investigated by means of X-rays and tensimeter 
curves. There are a sesquisulphide, Xb2 S3, which 
forms solid solutions with S up to approx. NbS4, and 
a monosulphide, NbS, which forms solid solutions with 
Xb up to approx. Xb2 S. The increment of mol. vol. 
for S in the lower sulphides is 1 1 , corresponding with 
semimetallic binding; in the higher sulphides it is 15, 
corresponding with free S. F. J . G .

Affinity. LXXXII. S ystem  tan ta lu m -su l­
phu r. W. B il t z  and A. K o c h e r  (Z . anorg. Chem., 
1938, 2 3 8 ,  81—93).—Tensimetric analysis and X-ray 
examination show the existence of TaS3, TaS2, and a 
subsulphide (T aS^). TaS3  has d f  5-72 and sublimes



IX GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. 411

readily; TaS2  has d f  6 - 8 6  and does not sublime at 
1000°. The sulphides are stable in air and changed 
little by dil. HC1. Resistance to cone. HC1, cone. 
H2S04, aq. Br, or H 2 0 2  is in the order TaS3  >  TaS2  >  
TaSj.j; resistance to warm aq. NaOH is in the 
reverse order. E. S. H.

Genesis and  p ro p e rtie s  of oxides. N. P a r r a - 
v an o  (Chim. e 1’Ind., 1938, 20, 1—7).—A lecture.

0 . J. W.
Analysis of ch rom ium  n itr id e . H. t e r  M e t jl e n  

(Rec. trav. chim., 1938, 57, 591—593).—Cr3N is a 
dark green amorphous powder extremely resistant to 
acids. Fusion with Na2 C03  and KNOs converts the 
Cr into Cr04" ; this is then reduced by S02, pptd. by 
aq. NH3, and weighed as Cr2 0 3. To determine N, 
about 0 - 1  g. of Cr3N and about 1-0 g. of Na2 0 2  were 
placed in a P t boat in a quartz tube through which 
0 2  was passed. On heating, N 2  was liberated. The 
gases issuing from the quartz tube were collected and 
analysed. The analyses correspond closely with the 
formula Cr3 N. W. R. A.

T h erm al decom position of am m onium  di- 
chrom ate. E. H . H a r b a r d  and A. K i n g  (J.C.S., 
1938, 955—957).—The black product obtained by 
heating (NH4 )2 Cr2 0 7 a t a temp, below its normal 
decomp. temp, is probably a solid solution of two or 
more compounds. On further heating, an olive-green 
oxide is formed which contains rather more O than 
is required by Cr2 0 3. Since this excess is not easily 
reduced, the compound is regarded as a non-stoicheio- 
metric oxide. C. R. H.

Peroxy-com pounds. III . S ta te  of solution 
of peroxy tungsta tes (m easurem ent of fH 1 ] of 
solutions of sodium  tu n g sta te  containing hydro­
gen peroxide). K. F. J a h r  and E. L o t h e r  (Ber., 
1938, 71, [2?], 1127—1142).—Mono- and hexa-tung- 
state solutions differ in their behaviour towards addi­
tion of H 2 0 2, the former becoming more alkaline, the 
latter more acidic. Solutions containing 2  mols. of 
H 2 0 2  and 1  mol. of Na2W 0 4  are colourless and have 
a max. p n immediately after their prep. With in­
creasing H 2 0 2  content the solutions become increas- 
ingly yellow and less alkaline. The j>H of solutions of 
hexatungstate diminishes very rapidly on addition of 
small amounts of H 2 0 2. With > 1 2  mols. of H 2 0 2  

per mol. of Na5 (HW 6 0 21), pa diminishes only slowly; 
the solutions are colourless. In Na2W 0 4  solutions 
poor in H 2 0 2  the reaction is mainly [W04]" +  2H2 0 2  

[HWOe]' +  OH' -f H 2 0. With a larger excess 
of H 2 0 2  the yellow ions of tetraperoxymonotungstic 
acid are preferably formed whereby a marked change 
of [H+] is not occasioned : [W04]" +  4H 2 0 2  

[W 08]" +  4H 2 0 . In  hexatungstate solutions the 
main change is the formation of the colourless hydro- 
gendiperoxymonotungstic acid (I ) ; the hexatungstate 
ions are decomposed with liberation of H ions : 
[HW 6 0 2 1 ]s- +  12H2 0 2  6[HW06]' +  9H20  +
H*. Addition of acid quantitatively converts mono- 
tungstate ions in presence of excess of H 2 0 2  into the 
ions of (I), as shown by the sudden diminution of p B 
after addition of 1  equiv. ofHC104to 1 mol. ofNa2 W 04. 
The position of this break does not alter with the concn. 
of the H 2 0 2  if this exceeds 2  mols. per mol. of Na2W 04. 
If  this mol. relationship is not attained HC104  equiv.

to half the amount of H 2 0 2  must be added before the 
break occurs. In tungstate solutions poor in H 2 0 2  

increased addition of acid yields successively different 
yellow peroxytungstic acids which have not been fully 
characterised. These are formed also in the course 
of the natural “ ageing ” of pcroxytungstate solutions 
which occurs with loss of active O and is caused by 
the catalytic decomp, of H 2 0 2  accelerated by tungstic 
acid. The peroxytungstic acids and the different 
peroxypolytungstic acids (which exist in the in­
creasingly acidic, decreasingly peroxidic, tungstate 
solutions) behave as intermediates in the course of 
this catalytic decomp. These peroxypolytungstic 
acids differ from one another very appreciably in their 
rates of decomp. H. W.

T heory  of m in era l tannage. IX. B ehaviour 
of po ly tungsta te  solu tions on ageing. A. K u n t -  
z e l ,  C. R i e s s ,  and H. E r d m a n n  (Collegium, 1938, 
257—272; cf. B., 1937, 68).—Acidified tungstate 
solutions polymerise to form negatively charged 
aggregates having tanning properties, and resembling 
basic Cr solutions in some properties. A titration 
curve of 0-lN-Na tungstate with HC1, and back- 
titration curves with NaOH, both immediately and 
after 24 hr., have been obtained. The back-titration 
curves are less acid than the original. HC1 has been 
added to 0 1 n - and N-Na tungstate, respectively, in 
varying proportions up to 2 mols. of HC1 per mol. of Na 
tungstate, and the pn  of each solution determined im­
mediately, after various time intervals up to 8  days, 
and after subsequently boiling. With increasing pro­
portion of acid up to 1-4 mols. of HC1 per mol. of Na 
tungstate the aged boiled solution is increasingly less 
acid than the freshly prepared HCl-tungstate solu­
tion. At acid : tungstate mol. ratios 1-5— 1-6 the p a~ 
time curve follows an irregular course. H20  is elimin­
ated in the polymerisation of tungstate solutions in a 
manner similar to that involved in the olation of 
basic Cr solutions. The ageing of tungstate solutions 
differs from that of basic Cr solutions in that hydro­
lysis of tungstate solutions is small, the p H of boiled 
HCl-tungstate solution does not alter further on age­
ing cold, and the tungstate polymerises to form dif­
ferent compounds, the mol. wts. of which are in some 
simple stoicheiometrical relation to one another, 
whereas basic Cr salts polymerise to form compounds 
of the same structure but varying mol. wt. D. P.

M anganese perch lorate  and  per-rhenate. 
J . G. F. D r d c e  (J.C.S., 1938, 966).—Mn(C104)2,6H.0 
can be obtained by dissolving MnCOs in HC104  

and concentrating the clear filtrate over anhyd. 
Mg(C104),. The anhyd. salt cannot be prepared pure. 
Mn(Re04 j 2 ,3H20  and' the anhyd. salt can be similarly 
prepared from HRe04. Mn(Re04 ) 2  does not melt 
below 300° but a t higher temp. Re2 0 7 and Mn3 0 4  

are formed. C. R. H.
P rep a ra tio n  of iron  by reduction w ith  hydro­

gen. P. M. Z a v e l e v it s c h  (Sborn. Rabot Lab. 
Inst., 1937, 15, 51—57).—The prep, of finely divided 
Fe, suitable for pharmaceutical and analytical work, 
by reducing Fe2 0 3  is described. The latter is best 
prepared from Fe(OH ) 3  which is obtained by pptn. 
of Fe(N0 3 ) 3  with aq. NH3. The optimum reduction 
temp, is 700°; the time required to reduce 20 g. of
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oxide, including the heating-up period from 400° to 
700°, is 1 h r . ; the quantity of H„ required is'4-5 times 
the theoretical. After reduction the product should 
be cooled in a current of H , to 400° and not to 60—80°, 
which is usually recommended. D. G.

B ehaviour of fe rric  and  th o riu m  hydroxides, 
as  a  function of the  p re trea tm en t and  p re p a r­
ation, studied by the  O tto  H ahn em anation  
m ethod . H. G o t t e  (Z. physikal. Chem., 1938, 
B, 40, 207—230).—Rapidly pptd. Fe(OH ) 3  shows a 
rapid increase in emanation loss a t 850°, followed by 
a min. a t 1000°. Slowly pptd. material does not show 
this effect, but it can be induced by ageing in II 2 0  a t 
1 0 0 ° for 1 2  hr. or by heating a t 600° in a moist atm. 
Eor Th(OH ) 4  there was little difference between 
emanation loss-temp. curves for material pptd. 
slowly or rapidly. Th(OH ) 4  aged in hot H 20  showed 
a much greater loss at 1 0 0 —1 0 0 0 ° than unaged ma­
terial. When heated in a moist gas stream it gave a 
max. a t 850°. Ageing under H20  causes crystallites 
to form in Th(OH)4. These form larger crystals a t 
>700°, This behaviour was confirmed by X-ray 
observations. The emanation loss from active 
Zn(OH ) 2  is increased by dilution with an amorphous 
material, e.g., Fe(OH)3. In  general the presence of 
crvst. material diminishes the emanation loss.

H. J . E.
Reversible reaction  betw een a  com plex m etal- 

am m ine  ion and hydrogen  ions. G . A. B a r b ie r i  
and C. F e r r a r i  (Ric. sci. Progr. tech., 1936, fii], 7 , 
390—391; Chem. Zentr., 1936, ii, 1834).—Contrary 
to the general case, the cation of the Fe dipyridyl 
compounds can react according to [Fe(dipy)3]" +  
6 H‘ Ee" -)- 3[dipyH2]. The same equilibrium 
is reached with H 2 S0 4  solutions of EeS04  as with acids. 
At 90° equilibrium is quickly reached and is thrown 
to the right, but on cooling the normal equilibrium 
colour returns. L. S. T.

D ehydration of cobalt su lphate h ep tah y d ra te . 
R .  R o h m e r  (Compt. rend., 1938, 206, 1573—1575).— 
In  contact with aq. H 2S0 4  of suitable concn., 
CoS04,711^0 is progressively dehydrated to hydrates 
containing 6 , 4, 2, and 1IL>0 (cf. A., 1934, 1187) 
and to the anhyd. salt. The rate of dehydration in­
creases with temp, and [H2 S04]. A. J. E. W.

S tereo isom erism  of co b a ltitrin itro triam m in es. 
(Mm e .) R .  D u v a l  (Compt. rend., 1938, 2 0 6 ,  1652— 
1654).—Two distinct X-ray powder diagrams have 
been obtained with specimens of [Co(N02 )3 (NH3)3] 
prepared by different methods, indicating the exist­
ence of stereoisomerides in the solid state. Vais, of 
n  and A for the aq, solutions, and their absorption 
spectra, are identical. A. J . E. W.

a-Form  of the  hydroxides of b ivalent m eta ls.
W. F e i t k n e c h t  (Helv. Chim. Acta, 1938, 21, 766— 
-784).—Co (O H )2, Zn(OH)2, and Cd(OH)2, freshly 
pptd. by NaOH (a-forms), yield closely similar X-ray 
diagrams, with only hkO- and weak broad 0 0 1 -patterns. 
From these measurements and from the chemical 
behaviour it is inferred th a t the forms comprise 
ordered layers of- structure similar to those of the 
C6 -forms, separated by intermediate layers of dis- 
-ordered hydroxide mols. There are 4 mols. in the

ordered state to one in the disordered state, the metal 
atom of the latter being probably bound by homo- 
polar linkages, thus accounting for the blue colour 
of a-Co(OH) 2  as compared with the rose colour of the 
C6 -form. Half of the OH' in the disordered layer 
can be replaced by Cl'. a-Co(OH) 2  can be stabilised 
by polyhydric alcohols or sugar, probably owing 
to their being strongly adsorbed. a-Zn(OH) 2  is 
capable of existence only when part of the OH' is 
replaced by anions. When the latter are eliminated 
the ordered layers also lose their arrangement, 
yielding amorphous Zn(OH)2. The a-form has not 
yet been obtained with Ni(OH)2. Mixed hydroxides 
of Zn with Ni and Co have similar struoture to the 
a-forms of the pure hydroxides. The intermediate 
layer in the former comprises Zn(OH)2, whilst that 
of the latter is initially Co(OH)2, but on ageing this 
is replaced by Zn(OH)2, a colour change occurring 
from blue to rose. J . W. S.

D ehydration of nickel and  p o tass iu m  nickel su l­
p hates. (M m e .) N. D e m a s s ie u x  and B. F e d e r o f f  
(Compt. rend., 1938, 206, 1649—1651).—The de­
hydration by heating of NiS04 ,7H20  (I) and
K 2 S0 4 ,NiS0 4 ,6 H 2 0  (II) has been studied; X-ray 
diagrams illustrating the process are given. (I) 
begins to lose H 20  a t room temp., giving successively 
NiS0 4 ,6H20  (stable up to 85°), NiS04 ,H ,0 (stable at 
>250°), and NiS04  above 350°. NiS0 4 gives 
NiS04 ,6H20  on exposure to the atm. (II) loses 
H 20  a t >1059, and dehydration is complete at 
250°; (II) is re-formed on exposure. During 
dehydration a salt may exist in a state giving no 
X-ray diagram (cf. A., 1937,1, 119). A. J. E. W.

R uthen ium  am m ines. V III. P raseo -sa lts . 
D ibrom o-series. IX . V ioleo-salts. D ichloro- 
series. X. V ioleo-salts. D ibrom o-series. K. 
G leu  and W. B re u e l (Z. anorg. Chem., 1938, 237, 
326—334, 335—349, 350—358).— VIII. When
[Run (NH3 )4 (S02 )Br]Br is oxidised with Br, trans- 
dibromotetramtninoriUhenium1 1 1  perbromide, 
[RuIII(NH3 )4 Br2 ]Br,Br2  is pptd., and from it by double 
decomp, other bromo-praseo-salts may be obtained, 
viz. : [Ru(NH3 )4 Br2 ]Br,H 2 0 , (I) also anhyd.; 
[Ru(NH3 )4 Br2 ]Cl,H„0; [Ru(NH3 )4 Br2]N03; 
[Ru(NH3 )4 Br2 ]S04 H ; [Ru(NH3 )4 Br2 ]S04 Ag; 
lRu(NH 3 )4 Br2 ]2S0 4; [Ru(NH3 )4 Br2 ]2S2 Oc. They are 
deep red or brown and very stable to acids. The Br 
is more firmly bound than in the corresponding Co 
salts. The ¿rans-configuration follows from the 
method of prep. (I) is paramagnetic, x 4-039 X 
1 0 * 6  a t 2 1 °, corresponding with a mol. moment of 
approx. 2 Bohr magnetons.

IX. When [Ru(NH 3 )5 (0H)]S2 0 6  is warmed with 
aq. H 2 C2 0 4, oxalaioteiramrninoniihenium111 dithian- 
ate, [Ru(NH 3 )4 C20 4 j2 S2 0 9  (II), is pptd. I t  is almost 
insol., yellow, and paramagnetic, x 4-680 X 10-« at 
2 0 °. When boiled with cone. HC1, (II) affords cis- 
dichlorotetrammmo-ruthenium1 1 1  cldoride, 
[Ru(NH3 )4 C1s]C1,0-75H2 0 , x 5-67S X 10-« a t 20°. 
From it other chloro-vioho-salts may be obtained by 
double decomp., viz., [RuiNHj^CLlNOs; 
[Ru(NH3 )4 Cl2 ]2S0 4 ,H 2 0 , also with 1-5H2 0 ;  
[Ru(NH3 )4C12 ]2 S2 0 6. They are yellow', and the 
X - v a ls .  correspond with a  mol. moment of approx.
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2 Bohr magnetons. The cts-configuration follows 
from the method of prep. The Cl is more firmly 
bound than in the corresponding Co salts, but less 
so than in the jwaseo-Ru salts. A comparison with 
the dichlorotetrammino-Ir1 1 1  salts indicates that 
these also have the cis-configuration. On prolonged 
heating with HC1 the violeo-Ru salts afford trickloro- 
triamminoruthenium, [Ru(NH3 )3 Cl3], as a sparingly 
sol. red ppt.

X. By a method similar to that employed for 
the cis-dichloro-salts (cf. preceding abstract) the 
following cis-dibrornolelramminoruthenium111 salts 
have been obtained : [Ru(NH3 )4 Br2 ]Br,0-5H20  ( I I I ) ; 
[Ru(NH3 )4 Br2 ]N03; [Ru(NH3 )4 Br2 ]2 S0.1 ,H2 0 ;
[Ru(NH3 )4 Br2 ]2 S2 0 6. They are brown or red and 
paramagnetic";' (III) has x 3-761 x  10-G at 20°, 
corresponding with a mol. moment of approx. 2 Bohr 
magnetons. The dihalogehotetrammino-Ru1 1 1  salts 
prepared by the authors (cf. A., 1938, I, 321, and 
above) are different from the derivatives of Ru-red 
described by Morgan and Burstall (A., 1936, 302), 
and the formulation of the latter compounds as 
dihalogenotetrammino-salts, and the corresponding 
formula for Ru-red, are rejected. F. J .  G.

D ith iocarbam ates of ru th en iu m , rbod ium , 
and pallad ium . L. M a l a t e s t a  (Gazzetta, 193S, 
6 8 , 195—198; cf. A., 1937,1, 606).-—T h e  compounds 
M[S-CS'NR2 ] 3  (M =  Ru, R h; R =  M e, E t, Bu) and 
PdfS’CS’N lIJa are described. The Rum  com­
pounds a r e  paramagnetic with a  susceptibility corre­
sponding with one electron spin; tho Rhm  and Pd 1 1  

compounds are diamagnetic. O. J . W.
C om pounds of p la tin u m  and carbon m onoxide.

A. G e l m a n  and M. B a u m a n  (Compt. rend. Acad. Sci. 
U.R.S.S., 1938, 18, 645—648; cf. A., 1937, I, 630; 
II , 282; 1938, I, 43).—CO complexes, less stable 
than the C2H 4  analogues, have been prepared. 
K[CO PtCl3], prepared in solution by the action of 
CO on K 2 PtCl4  a t room temp., yields with aq. C5 H5N 
lrans-[CO(Csn 5N)PtCl2] (I), m.p. 127° (deeomp.).

HOi
The equilibrium (I) ^  (C5 H 5 N)H [CO PtCl3] is
established. The NH 3  analogue of (I) was not ob­
tained. Aq. Koss’ (NH3) salt yields with CO, at
11—13° only, cis-[CO NH 3 PtCl2] (II), decomp, at 
180°. Properties of (I) and (II) are contrasted. 
Comparison of CO, C2 H4, N 0 2, and NO complexes with 
those of NH,, N 03', and halogens emphasises un­
saturation (of C, N), not polarisability, as the trans- 
influence. ‘ I. McA.

Anodic d isso lu tion  as a  m ethod  of m icrochem ­
ical analysis. A. G l a z u n o v  (Osterr. Chem.-Ztg., 
1938, 41, 217—223; cf. B., 1932, 1121; 1937, 578). 
—A piece of filter-paper soaked in a suitable reagent is 
placed between the surface of the specimen to be 
examined and a metal (Al) cathode. On connecting 
the specimen to the anode a small amount of the 
metal passes into solution in the reagent and is 
identified by the characteristic colour produced. 
The method has been applied to the study of the 
macro-structure of alloys, the examination of pro­
tective metal coatings, the analysis of minerals, etc. 
Its  further development is dependent on the possi­

bility of discovering sp. org. reagents suitable for the 
purpose. A. B. M.

C alculation of co rrections for volum e of p re ­
cip itate in  t itra tin g  w ith  an  aliquo t p a r t  of fil­
tra te . P. I. A l e x e e v  (Sborn. Rabot Lab. Inst.,
1937, 15, 79—90).—Formula} for calculating results 
of analyses, including corrections for the vol. of ppt., 
in titrating an aliquot part of a filtrate are given. 
Examples illustrate the magnitude of the errors due 
to the vol. of ppt. D. G.

Q uantitative analysis of m ix tu res  of s trong  
and  w eak acids, buffer and n eu tra l sa lts , w ith  
special reference to  lea th e r and tann ing  ex tracts . 
—See B., 1938, 820, 821.

pn of sea-w ater as m easu red  w ith  the g lass 
electrode. E. G. B a l l  and C. C. S t o c k  (Biol. 
B u ll.  Wood’s Hole, 1937, 7 3 , 221—226).—Since t h e  
H 2 electrode is unreliable for determining the p n of 
sea-H20  i t  was compared with the glass electrode 
using buffer solutions to which sea salts in concn. 
similar to  tha t of sea-H,0 were added. Approx. 
tho same pa vals. were obtained. Hence the glass 
electrode is suitable for u se  with sea-H2 0 , giving an 
accuracy of ¿0-03 p a- A. D. H.

D eterm ination  of m o istu re  in  cam allite s  by 
the  carbide m ethod .—See B., 1938, 777.

D etection and determ ination  of alkali and  alk- 
a line-earth  chlorides and  b rom ides in  presence 
of the  cyanides and thiocyanates. E. S c h u l e k  
(Z. anal. Chem., 1938, 112, 415—417).—The solution 
containing approx. 0-5 g. of alkali cyanide, 5—160 
mg. of bromide or 3—70 mg. of chloride, excess of 
NaOH and 30% H 2 0 2  is boiled for 10 min. to convert 
the CN' into NH 3  and C03". After cooling, the 
solution is acidified with H N 0 3  and the halogen deter­
mined volumctrically by Volhard’s method. The 
method fails for iodide. In  presence of CNS' a second 
treatment with H 20 2  is necessary. The CNS' is 
converted into C03', S04", and NH3. L. S . T.

D eterm ination  of fluorine in  insecticide p ro ­
ducts.—See B., 1938, 829.

S tan d ard isa tio n  of th iosu lphate solutions by 
m ean s of copper and  cupric su lphate. H. W. 
F o o t e  (J. Amer. Chem. Soc., 1938, 6 0 , 1349—1350). 
—The reaction CuS04  -j- 2KI -> Cul -f-1 -f- K 2 S0 4  

offers advantages in the standardisation of aq. 
Na2S2 0 3; it is quant, if NH4CNS is added just before 
the end-point in order to liberate I  adsorbed by Cul. 
The mean deviation from the I  standard in 25 deter­
minations was 1 part in 1300. E. S. H.

D eterm ination  of su lp h u r in  steel and ferrous 
alloys by  com bustion .—See B., 1938, 794.

D eterm ination  of su lp h u r in  m eta ls .—See B.,
1938, 797.

D eterm ination  of su lp h u r in  petro leum  and 
lub rica ting  oils.—See B., 1938, 756.

D eterm ination  of hydrogen sulphide in  a ir .— 
See B., 1938, 851.

D eterm ination  of su lp h u r dioxide, su lphite , 
etc. in  su lphited  [vegetable tann ing] ex trac ts .— 
See B., 1938, 820.
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D eterm ination  of su lp h u r dioxide in  presence 
of n itrogen  oxides.—See B., 1938, 779.

S im ultaneous conductom etric ti tra tio n  of su l­
phu ric  and  n itric  acids. C. J. v a n  N ik u w e n b u r g  
(Rec. trav. chim., 1938, 5 7 , 616—619).—Reduction 
of [H+] by the addition of excess of an exactly neutral 
solution of an alkali salt of a moderately strong acid 
makes it possible to determine conductometrically 
H 2S0 4  and H N0 3  in the same solution by means of a 
single titration. A procedure using CH2 CbCO,Na is 
described in detail. W. R. A.

S eparation  of te llu riu m  from  selen ium  in  the 
analysis of ores.—See B., 1938, 780.

Possib ility  of m is in te rp re tin g  the re su lts  of 
n itrogen  determ inations by the m icro-D um as 
m ethod . (Miss) H. J. R a v e n s w a a y  and A. 
S o h w e iz e r  (Rec. trav. chim., 1938 , 5 7 ,  688—69 3 ).— 
N analysis by the micro-Dumas method (I) on humine 
(a by-product obtained in preparing licvulic acid by 
dehydrating sucrose with dil. HC1) revealed presence 
of up to 2-4% N ; no N was found by the Ter Meulen 
method. Analysis of the gas suspected from (I) to 
be N 2 indicated that it was CH4. High N 2  analyses by 
(I) are possibly due to the liberation of a gas (e.g., 
CH4) by the substance undergoing analysis. The 
importance of checking results from (I) by.either the 
Ter Meulen or Kjeldahl methods is stressed.

W. R. A.
M icro-determ ination  of n itrogen  in  steels.—

See B., 1938, 794.
A ssay of n itrogen  m onoxide.—See B., 1938, 

779.
[C olorim etric d e term in a tio n  of am m onia , 

n itrite , lead, and  cadm ium  in  a ir .]—See B., 1938, 
851.

C oulom etric analysis as precision  m ethods.
IV—VII. L. S z e b e l iJ id y  and Z. S o m o g y i (Z. 
anal. Chem., 1938, 1 1 2 , 385—390, 391—395, 395— 
399, 400—404; cf. A., 1938, I, 368).—IV. Optimum 
conditions and details of procedure for the deter­
mination of HCNS by oxidation with Br liberated from 
KBr by electrolysis in 5—10% HC1 solution a t 0—5° 
are given. The Br consumed by the HCNS +  the 
slight excess in the electrolyte solution (determined 
by means of K I and 0-01N-Na-2S2 0 3) is found from 
the wt. of Ag deposited in a coulometer.

V. Details are given for the determination of N2H 4  

utilising the reaction N 2H 4  +  2Br2 =  4HBr +  N 2  by 
a procedure similar to that given above. Electro­
lysis is carried out in 10—20% HC1 solution at 60— 
65°. The method gives results in agreement with the 
bromate method of Kurtenacker et al. (A., 1924, ii, 
778).

VI. The method described for the determination of 
NaOH involves the electrolysis of a solution of the 
NaOH containing excess of K H S0 3  and KBr. The 
solution remains alkaline until the KHS0 4  formed is 
equiv. to the NaOH present. The reactions are 
KH S0 3  +  0  =  KH S0 4  and K H S0 4  +  NaOH =  
KNaS0 4 +  H 2 0 . Bromoeresol-green is used as indic­
ator. The amount of NaOH present is found from 
the wt. of Ag deposited. Stirring by means of N 2 or 
H , is essential.

VII. For the determination of NH2OH the reaction 
with electrolytically-produced Br cannot be used in 
acid solution owing to  the formation of significant 
amounts of nitrite, but in neutral solution a sharp end­
point can be obtained. Electrolysis is best carried 
out a t 60—65°. As in former determinations the 
excess of Br is found by means of 0-01N-Na2s 2 0 3, and 
the total Br produced from the KBr by means of the 
Ag coulometer. Details of procedure and a com­
parison showing agreement with vals. obtained by 
the bromate method of Kurtenacker et al. (A., 1922, 
ii, 312) are given. L. S. T.

C olorim etric m icro -d e term in atio n  of phos­
phorus w ith  the  P u lfrich  pho tom eter. F. R o t h s ­
c h i l d  (Klin. Woch., 1936, 15, 792—793; Chem. 
Zentr., 1936, ii, 1983).—A method (±2% ) suitable 
for series determinations is described. A. H. C.

D eterm ination  of phosphates in  w a te r.—See
B., 193S, 852.

D eterm ination  of phosphorus in  coal.—See
B., 1938, 748.

Gold b rom ide a s  redox  ind ica to r and  cata lyst 
in  determ ina tion  of arsen ites by cerium  sulphate.
L. SzEBELLiiDY and S. T a n a y  (Pharm. Zentr., 1938, 
79, 383—385).—-The arsenite solution is treated with 
10 c.c. of fuming HC1,1 c.c. of 1% AuCl3, 2 g. of NaBr, 
and sufficient H 20  to make 100 c.c. The colourless 
liquid is warmed to 50—60° and titrated with OTn - 
Ce(S04 ) 2  until one drop of the latter produces the 
characteristic yellow colour of the Na auribromide 
which is compared with a control. IC1 is not necessary 
as a catalyst. J . N. A.

R apid  ox id im etric  d e term in a tio n  of arsen ic .
E. E r d h e im  and N. Z a h a r ia  (Osterr. Chem.-Ztg., 
1938, 41, 242—244).—2—3 g. of the finely powdered 
material are fused with a corresponding amount of 
Na2 0 2, the product being extracted with H20  and 
the solution diluted to 500 c.c. An aliquot portion of 
the filtered solution is neutralised with 20% H 2 S0 4  

and then rendered slightly alkaline by addition of 
NaHC03. 30—40 c.c. of aq. Na2SOs (160 g. per 1.), 
40—50 c.c. of 3% NH 4  molybdate solution, and 60— 
70 c.c. of dil. H 2 S0 4  are then added and the solution is 
boiled until the odour of S0 .2 disappears. The solution 
is titrated with K Jln0 4  (1 c.c. of 0-lN-KMn04  =
0-0037455 g. As). J. W. S.

D eterm ination  of boric  acid. E. P e r c s  (Mag­
yar Gyog. Tarsas. Ert., 1936,12, 318; Chem. Zentr., 
1936, ii, 1383).—The use of 3% phenolphthalein 
and 0-2% methylene-blue in EtOH solution is recom­
mended as indicator in the titration of H 3 BO:! using 
3 parts of glycerol. A.'H. C.

Analysis of boron  carb ide.—See B., 1938, 79S.
D eterm ination  of silicon in  a lu m in iu m  and  

its  alloys.—See B., 1938, 802.
D ifferentiation betw een fe lsp a r and  qu artz .—- 

See B., 1938, 777.
P o ten tiom etric  determ ination  of silica in  silic­

a te  ores.—See B., 1938, 783.
D rop reaction  fo r the detection of phosgene. 

V. A n g e r  and S. W a n g  (Mikrochim. Acta, 1938, 3,
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24—26).—The reaction between COCl2 and phenyl- 
hydrazine cinnamate to form diphenylcarbazide, 
which is then converted into its reddish-violet Cu 
salt, provides a drop reaction for COCl2  which can be 
applied as a test for purity to CC14  and CHC13. The 
test is sensitive to 5 |xg. of C0C12  per drop and can be 
made on paper or in a micro-crucible. L. S. T.

D eterm ination  of carbon  in  alum in ium .—
See B., 1938, 802.

Detection of carbon  m onoxide in  m edicinal 
oxygen.—See B., 1938, 779.

D eterm ination  of to ta l a lkali m eta ls  p resen t 
as im p u ritie s  in  reagen ts . E. S. P r s h e v a l s k i  
and R. V. M e r v e l  (Sborn. Rabot Lab. Inst., 1937, 
1 5 , 58— 6 8 ).— The determination of N a \ introduced 
into various reagents as Na2S04, by pptn. of the 
reagent cation and subsequent weighing of the H 2 0- 
extracted and calcined filtrate is described. The 
accuracy is dependent on the anion chosen to ppt. the 
reagent cation since Na2S0 4  is adsorbed by different 
ppts. in varying extent. Thus errors vary for the 
S04", C03", OH', and S' by 19, 11, 7, and 4%, re­
spectively. Presence of small quantities of CaS04  as 
impurity invalidates the alkali metal determination 
owing to the solubility of this salt. D. G.

Iodom etric  d e term in a tio n  of alkalis. P. I. 
A l e x e e v  (Sborn. Rabot Lab. Inst., 1937, 15, 74—  
78).—Addition of AgN03  to a solution of I  in K I ppts. 
I ' and I 0 3' and liberates a quantity of H" equiv. to 
that of the I  originally in solution. The alkali solu­
tion to be determined is added and part of the acid 
liberated by the AgN03  is combined; the remainder 
is determined by adding K I and K I0 3, which again 
liberate I  in quantity equiv. to the acid remaining, and 
by titration with As2 0 3. The alkali is determined 
from the difference between the amount of titrated I 
solution initially taken and that found at the end.

D. G.
E lec trom etric  titra tio n  of calcium  in  chloride 

solutions. A. C a r is  (Z. Elektrochem., 1938, 44, 
366—367).—The solution of CaCl2, adjusted to pB 
5—9, is titrated with (NH4 )2 C2 0 4  using a Pb-amalgain 
electrode. The titration is slightly affected by the 
presence of other ions, but the effect is negligible in 
the case of small amounts of K ’ and NH4\

C. R. H.
P rincip les and  applications of absolute colori­

m etry . XVTII. A bsolute-colorim etric d e term in ­
ation  of m agnesium . A. T h i e l  and E. v a n  
H e n g e l  (Ber., 1938, 7 1 ,  [J5], 1157—1162).—The 
method depends on the formation of a lake between 
Mg" and 1 : 2 : 5 :  8 -tetrahydroxyanthraquinonc. The 
presence of a protective colloid is therefore necessary, 
gum arabic being suitable if freed from Mg which is 
usually present. The solution, which must not con­
tain more than 0 - 8  mg. in the sample and must not be 
strongly acidic or contain much NH4, is mixed with 
1 0  c.c. of gum arabic solution, 1 0  c.c. of dye solution, 
and 10 c.c. of NaOH and made up to 100 c.c. The 
colour develops immediately and remains unchanged 
for <30 min., after which it gradually becomes paler. 
The solution is observed in a 25-mm. layer using filter 
SF9 (600 ni[i.) I f  <23 mm. is observed on the grey

solution side the Mg content is too small for the dye 
used, and the process is repeated with only 4 c.c. of 
dye solution per 100 c.c., the layer being 50 mm. I f  
in the first case >31-5 mm. of grey solution are 
required, the experimental solution is too conc. and 
must be diluted or used in smaller quantity. The 
Mg contents corresponding with thicknesses of the 
grey solution are tabulated. Foreign cations except 
the alkali metals may not be present. I f  much Al 
is present special precautions are necessary owing to 
the adsorptive power of Al(OH) 3  for Mg(OH)2. A 
suitable treatment consists in dissolution of the 
Al(OH) 3  in NaOH. Al-Mg alloys aro best directly 
treated with NaOH. H. W.

A dsorp tion  of diazo-com pounds on cadm ium  
and  m agnesium  hydroxides. V. 11 Cadion 
2B ” for m icro-detection of m agnesium . F. P. 
D w y e r  ( J .  Proc. Austral. Chem. Inst., 1938, 5 , 197— 
200; cf. A., 1938, I, 212).—Procedure for the detec­
tion of <0'08 ¡ig. of Mg per c.c. in a 10-c.c. 
sample is described. Cd and Mg may be detected in 
the same solution. In presence of other metals Mg 
is detected after the conversion of these into complex 
cyanides. The sensitivity of “ Cadion 3B,” which 
can also be used, is 1 ¡j.g. of Mg per c.c. F. L. U.

V olum etric determ ina tion  of m agnesium . G. 
D o n a t e l l i  (Annali Chim. Appl., 1938, 28, 122— 
125).—Mg is pptd. as MgNH4 P 0 4; the ppt. is separ­
ated, washed with 95% EtOH, dried at 45—50°, 
suspended in H 2 0 , and titrated to Me-orange with 
0Tn-H 2 SO4. The method is applicable to the deter­
mination of P 0 4'". F. 0 . H.

D eterm ination  of m agnesium  oxide in  lim e­
stones.—See B., 1938, 777.

Analysis of fluxes used in  the p roduction  of 
m agnesium .—See B., 1938, 801.

D eterm ination  of im p u ritie s  in  zinc and  zinc 
alloys.—See B., 1938, 796.

S pectrograpbic determ ination  of im p u ritie s  
in  com m ercial cadm ium .—See B., 1938, 797.

A nalysis of refined lead.—See B., 1938, 797.
D eterm ination  of copper in  cyanide electro­

ly tes.—See B., 1938, 803.
D ete rm ination  of copper by  in te rn a l e lectro­

ly sis.—See B., 1938, 803.
D eterm ination  of copper in  ru b b e r.—See B., 

1938, 817.
M icro-determ ination  of copper and zinc in  

a lum in ium  and m agnesium  alloys.—See B., 1938,
S02.

D eterm ination  of copper in  presence of lead .— 
See B., 1938, 795.

D eterm ination  of copper and b ism u th  in  
lead-zinc ores by in te rn a l electro lysis.—See B.,
1938, 796.

D eterm ination  of copper and iron  in  w ines.— 
See B., 1938, 834.

P harm aceu tically  im p o rtan t arsen ic com ­
pounds. III . S tab ility  of a rsen ites tow ards 
a tm ospheric  oxygen and  th e ir  use for the  de-



416 BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS.—A., I. x

t e r m i n a t i o n  o f  m e r c u r i c  c h l o r i d e .  K .  B r a n d  
and E. R o s e n k r a n z  (Pharm. Zentr., 1938, 7 9 ,  377— 
383; cf. A., 1937, II, 491).—Tho stability of arsenito 
solutions decreases in presence o f  alkali, which 
favours formation of arsenate. The various methods 
for determination of HgCl2  by reduction with arsenite 
and back-titration with I  are discussed. Low results 
are obtained when NaOAc is used as the alkali due to 
formation of some Hg2Cl0, but good results are secured 
by use of Na2 H P 0 4  or N a ^ O ,.  J . N. A.

D e t e c t i o n  o f  t h e  r a r e  e a r t h s  b y  m e a n s  o f  t h e  
f l u o r e s c e n c e  o f  t h e i r  b i v a l e n t  i o n s .  K .  P r z ib r a m  
(Mikrochim. Acta, 1938, 3, 68—72).—The charac­
teristic fluorescence bands shown by Eu, Yb, Sm, and 
Tm (cf. A., 1938, I, 384) can be used for the 
detection of small amounts of these elements.

L. S. T.
C o l o r i m e t r i c  d e t e r m i n a t i o n  o f  a l u m i n i u m  b y  

m e a n s  o f  e r i o c h r o m e - c y a n i n e - J i .  I .  T .  M i l l n e r .
II . T. MilIjNER and F. K u n o s  (Z. anal. Chem., 
1938, 1 1 3 ,  83—102, 102—119).—I. The interaction 
of'Al"' and eriochrome-cyanine-ii (I) has been investig­
ated by extinction coeff. measurements on solutions 
of tho dye with and without addition of A1C13. At 
p a 5*4 (NaOAc-AcOH buffer solution) the lake formed 
has a  const, composition corresponding with 3 mols. 
o f  (I) to 1 atom of Al, but the mols. of (I) are not equally 
bound. Tho increase in the extinction coeff. due to 
addition of A1‘" cc [Al*"], and is almost independent 
of the amount of excess (I) present; it therefore 
permits determination of small amounts of Al.

II. In NaOAc-NaOAc buffer solutions of pa 4-6—
5-6 (I) gives a much deeper coloured lake that that 
formed in equiv. NH 4 OAc-NaOAc-AcOH buffer 
solutions. From tho effects of the method of prep, 
of (I), p n, and time of keeping on the colour developed 
it is inferred that an equilibrium exists between two 
forms of (I), only one of which is capable of forming 
a  deeply coloured lake. In  the preferred method for 
determining Al"', 5 c.c. of HC1 solution containing 
>15jig. of Al are treated with 1-5 c.c. of 1% aq. 
(I) and 2N-NaOH is added till a pale green ppt. is 
formed. After adding a few more drops of NaOH, 
0-2n-AcOH is added until a pale yellow colour is 
obtained. 15 c.c. of buffer solution (NaOAc,3H20
14-2 g., AcOH 1-74 g. per 1.) are added and the solution 
is diluted to 25 c.c. A blank solution without Al is also 
prepared, and both are kept for 2 0  hr., after which 
the colours are compared. The [Al*“] is deduced from 
measurements on standard solutions. J . W. S.

S p e c t r u m  a n a l y s i s  o f  a l u m i n i u m  a l l o y s  i n  
t h e  v i s i b l e  r e g i o n  o f  t h e  s p e c t r u m . — See B .,  1938, 
802.

D e t e c t i o n  o f  i r o n  b y  c a t a l y s i s .  L. S z e b e i x e d y  
and M, A j t a i  (Mikrochim. Acta, 1938, 3, 21—23).— 
The catalytic acceleration of the reaction between 
H 2 0 2  and p-phenetidine by the Fe1 1  dipyridyl complex 
forms the basis of a drop reaction for Fe. 0-1 c.c. o f
0-01% p-NH 2 -C6 H4 -OEt,HCl, one drop of 2 %EtOH 
solution of 2 : 2'-dipyridyl, and 0-1 c.c. of 0 -2 % H 2 0 2  

are added to a drop of tho neutral Fe solution. In  
presence of Fe the solution is coloured red either 
immediately or after heating on the H 2 0-bath for
1 —5 ruin., while a “ blank ” remains colourless or

faintly pink. The limit of identification is 0-001 (ig. 
of Fe" per 0-1 c.c. of tested solution. L. S. T.

A nalysis of special cast iro n s and  steels.—See
B., 1938, 792.

R apid  d e term ina tion  of iro n  in  slags.—See
B., 1938, 791.

C olorim etric determ ina tion  of sm a ll quantities 
of iro n  oxide in  g lasses and  g lass-m aking  
sands.—See B., 1938, 783.

O xid im etric  an d  co lo rim etric  determ ination  
of cobalt in  steel.—See B., 1938, 794.

Q uantitative electrodeposition  of cobalt.—See
B., 1938, S04.

V olum etric d e term ina tion  of nickel. N. K a m ­
in s k i  and P. K a m in s k a j a  (Maslob. Shir. Delo, 1938, 
No. 3, 17—18).—Minor modifications of Krupenio’s 
method (A., 1937,1, 478) are described. R. T.

D eterm ination  of ch ro m iu m  in  chrom ite  ores. 
—See B., 1938, 797.

A nalysis of m olybdenum  [ores].—Sec B., 1938, 
797.

S pectrum  analysis of m in era ls  for tin , tungsten , 
and  m olybdenum .—See B., 1938, 797.

G rav im etric  d e term ina tion  of g erm an ium .
G. R. D a v ie s  and (S i r ) G. T. M o r g a n  (Analyst, 1938, 
6 3 ,  388—397).—Existing methods (pptn. as GeS2  and 
conversion into Ge02, pptn. as Mg2Ge04, and pptn. as 
pyridine germanomolybdate) are critically discussed 
and two new methods, based on pptn. with tannin and 
as cinchonine germanomolybdate, are described. For 
tho former, 50—60 mg. of Ge02  in 150—250 ml. of 
solution are treated with H 2 S0 4  and (NH4 )2 S0 4  and 
heated almost to boiling. 10—30 ml. of 5% aq. 
tannin are slowly added, and the ppt. which forms is 
washed with a solution of H N 03, NH.,N03, and tannin, 
collected, and ignited to Ge02. The procedure in 
presence of a no. of other metals is described. In 
the second method, the ppt. has the formula 
(C1 9 H 2 2 ON2 )4 H.1[GeMo1 2 O40], «  2-385% of Ge. 40 
ml. of the solution containing > 4  mg. of Ge arc treated 
with NH 4N 0 3, NH 4  molybdate, H N 03, and 2-5% 
cinchonine in 0-25n-HN03. The mixture is kept for
2 —4 hr., and the ppt. is collected, washed with 
with NH 4N 0 3-H N 0 3, and dried at 160°. E. C. S.

D eterm ination  of vanad ium  in  fe rrochrom e.
I. W a d a  and R. I s h i i  (Bull. Inst. Phys. Chem. Res. 
Japan, 1938, 1 7 ,  434—444).—Difficulty in the deter­
mination of V in Fe-Cr alloys by the FeS0 4  method 
is overcome by first converting the Cr into a sol. Cr 
salt and extracting the latter with E t 2 0 . J . A. D,

2 : 3 : 7 - T r i h y d r o x y - 9 - m e t h y l - 6 - f l u o r o n e ,  a  
m i c r o - q u a l i t a t i v e  r e a g e n t  f o r  a n t i m o n y .  P. 
W e n g e r , R. D u c k e r t , and C. P. B l a n c p a in  (Mikro­
chim. Acta, 1938, 3 ,  13—20; cf. A., 1938, I, 46).— 
Limits of identification are 0-2,0-5, and 0-8 ng. on spot- 
plate, gelatin paper, and filter-paper, respectively.

L. S .T .
Gold b rom ide as redox  in d ica to r in  the  b rom o- 

m etric  determ ina tion  of an tim onite  ions. L.
SzEBELiiiDY and W. Madis (Mikrochim. Acta, 1938, 
3 ,  1—3).—NaAuBr, and NaAuBr4  act as reversible
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redox indicators for the macro- or micro-determin­
ation of Sb'" by titration with KBrOs in presence of 
conc. HC1 and KBr. On the macro-scale an accuracy 
equiv. to ±0-01 c.c. of 0TN-KBrO3  can be attained. 
The results agree with potentiometric determinations. 
Details of procedure for micro-determinations are 
given. L. S. T.

V olum etric determ ina tion  of b ism u th  as b is­
m u th  hydrogen iodide oxine. I. M. K o l t h o f f  
and F. S. G r i f f i t h  (Mikrochim. Acta, 1938, 3 , 46—
51).—A crit. investigation of the determination of Bi 
as C9l I 7 0N-HBiIl by Berg and Wurm’s method (A., 
1927, 847), which is found to give low (1%) results. 
In the modified method recommended the excess of 
I ' is determined by Andrews’ IC1 method after pptn. 
and removal of tho Bi compound. The final concn. of 
H 2 S0 4  or IIN 0 3  after pptn. can be I n  without affecting 
the results, but with a chloride concn. >0-08n low 
results are obtained. For macro-amounts of Bi tho 
accuracy of the method described is ~  ¿0-3% , and 
for amounts of ~  0-25 mg. tho indirect method given 
is accurate to approx. ± 5 %  (cf. A., 1936, 180).

L. S. T.
G rav im etric  d e term ina tion  of b ism u th  w ith  

p icric acid. H. E t i e n n e  (Bull. Soc. chim. Belg., 
1938, 47, 287—303).—Bi can be separated from Pb 
by rendering its solution slightly acid with H N 03, 
adding excess of picric acid, and neutralising to Me- 
orange with (NH4 )2 C03. The Bi is pptd. as 
Bi(0H)2 ,0 ,C6H 2 (N02 ) 3  (I), which is washed with dil. 
aq. picric acid (0-5 g. per 1.). In  presence of large 
quantities of Pb a double pptn. is necessary. I f  the 
Bi2 0 3  content is >0'01 g., (I) is converted into 
Bi2 (C03)s by boiling with excess of aq. (NH4 )2 C03. 
The Bi2 (C03 ) 3  or (I) is dissolved in H N 03, the solution 
evaporated, and the residue ignited and weighed as 
Bi2 0 3. The separation is unaffected by the presence 
of Cu and Cd, but is influenced by Fe, H 3 P 0 4, and 
H 3As04. In  the case of a complex mixture, Bi is 
separated with the other metals of its group by H2S 
and Na2 S, the sulphides are extracted with HC1, and 
then converted into nitrates before treatment with 
picric acid. J .  W. S.

Q uantitative sep ara tio n  of n iob ium  and  tita n ­
iu m . V. S. B ik o v a  (Compt. rend. Acad. Sci. 
U.R.S.S., 1938,18, 655—657).—Where Ta-Nb separ­
ation is not to follow, a modification of Schoeller’s 
K 2 S2 0 7-tannin method (A., 1937,1, 99) is suitable for 
low [Nb]. For large amounts, preliminary pptn. 
of most of the Nb almost free from Ti is effected by 
addition of H 3 B 0 3  to an acid (HC1) tannin solution of 
tho fluorides. Detailed procedure and results show 
this combination to be simpler than the oxalate- 
salicylato method and of equal accuracy. I. Me A.

M icrochem ical detection of gold  w ithou t 
reagen ts . C, D u v a l  and P. F a u c o n n t e r  (Mikro­
chim. Acta, 1938, 3 , 30— 32).— The solution of Au 
salt is evaporated in a capillary (glass or Pyrex) and 
the residue is heated so as to embed it in 
molten glass. The Au spangle formed becomes visible 
through the magnifying effect of the glass. The 
limit of identification is 1 jig. in 0-05 c.c. With 
smaller amounts of Au down to 0-05 jig. per 0-05 c.c. a 
pink thread is formed. The test is independent of the

acidity of the original solution. Cu is the only metal 
likely to interfere and this can be overcome by dilution. 
The method can be applied to the detection of Au in 
Au-Cu alloys, in photographic toning solutions, etc.

L. S. T.
M icro-titra tion  of p la tin u m  in  cupellation 

beads.—See B., 1938, 799.
T h erm al constan ts a t h igh  tem p e ra tu re s .

I. D ilatom eter for m easu rem en t of lin ear 
expansion coefficients. P. G . S t r e l k o v  (Physikal. 
Z. Sovietunion, 1937, 12, 23—34).—A quartz dilato­
meter, comprising an Abbe-Zeiss thickness meter, 
has been constructed for measurement of linear 
expansion coeffs. The oven is maintained const, to 
0 -0 1 ° and the temp, is measured to within 0 -2 °. 
Sources of error, such as expansion of the measuring 
instrument, are eliminated by null-point measure­
ments. J . A. D.

Sem i-m icro  sub lim ation  ap p ara tu s . C. M. 
M a r b k r g  (J. Amer. Cliem. Soc., 1938, 6 0 ,  1509— 
1510).—Apparatus and technique are described.

E. S. H.
C om bustion ca lo rim eters . S. W. L i p i n  (Z. 

Instrumkde., 1938, 5 8 ,  193—207).—Four different 
types of combustion calorimeter have been examined 
experimentally and the advantages and defects of 
each are critically reviewed. W. R. A.

C ontrol of h um id ity  and  construc tion  of a 
constan t-tem pera tu re  and h u m id ity  cabinet for 
labo ra to ry  use. F. E. H u m p h r e y s  (J. Soo. 
Leather Trades’ Chem., 1938, 22, 224—232).—A 
cabinet capable of maintaining const, conditions of 
temp, and R.H. is described. Temp, is controlled 
by means of two Hg-PhMe regulators (one to operate 
the heating lamps and the other to control a supply 
of cooling H 2 0), and the humidifier by means of a 
strip of gold-beater’s skin. D. P.

H igh-tem peratu re  vacuum  furnace for spectro­
scopic w ork . K. R. M o r e  (Rev. Sci. Instr. 1938, 
9 , 199—200).—The furnace described, designed to 
attain 2 0 0 0 ° or higher with moderate power consump­
tion, employs a W coil heating element and works 
with 2-5 kw. N. M . B.

R otary  quartz  com pensator w ith  large  m easu r­
ing  range a t h igh  accuracy. A. E ieringhaus 
(Z. Krist,, 1938, 9 8 ,  394—406; cf. ibid., 1931, 7 6 , 
315).—Scope and performance of this microscope 
accessory comprising two suitably cut and oriented 
plates of equal thickness are compared with those of 
the Babinet wedge. I- McA.

M echanical reg is tra tio n  of the  values m eas­
u red  by a  po larisa tion  spectro-photom eter. 
L. H o n t y  (Z. Instrumkde., 1938, 58, 212—213).

W. R. A.
R ecording photo-electric spectroradiom eter,

V. M. A l b e r s  and H. V. K n o r r  (J. Opt. Soc. Amer., 
1938, 28, 121—123).—The instrument is designed for 
absorption measurements in the visible and near 
infra-red regions; it consists of a quartz mono­
chromator, photo-cell, amplifier, and recorder.

A. J . E. W.
T ran sm issio n  factor of a  spec tro rad iom eter. 

K . K .  K a y  and H. M. B a r r e t t  (J. Opt. Soc. Amer.,
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1937, 27, 65—68).—In  using a spectroradiometer to 
evaluate the radiant flux of an energy source in abs. 
units a spectral and a transmission correction factor 
must be employed. A simple method of determining 
the latter by means of measurements a t various 
distances is described. N. M. B.

P o la risa tion  phenom enon in  the  H ilger 
q u artz  spec trograph . J. W. E l l is  and J. K a p l a n  
(J. Opt. Soc. Amer., 1937, 27, 94; ef. A., 1936, 1084). 
—An explanation of an anomaly in the observed 
intensity max. and min. is given. N. M. B.

D eterm ination  of th e  m .p . of porphyrins 
and  o ther darkly-coloured substances w ith  the 
use of po larised  ligh t. C. R im in g t o n  and P. 
S y m o n s  (Mikrochim. Acta, 1938, 3, 4—6 ).—The use 
of polarised light with an analysing eye-piece is 
advantageous in determining the m.p. of porphyrins 
with the Koflcr apparatus. L. S . T.

L im its of vo lum etric  analysis. U se of a  new  
m icro -titra tio n  ap p a ra tu s . M. O t t  (Z. anal. 
Chem., 1938, 113, 81—83).—The apparatus employs 
a  colour comparator, fitted with a series of light 
filters to facilitate accurate observation of the end­
point. The solution is stirred automatically, whilst to 
accelerate replacement of the solution without 
disturbing the stirrer the titration cell is fitted with 
a  small siphon. The apparatus can also be used for 
Pa measurements and for determination of -vitamins.

J. W. S.
Volume fo rm ula  for calcu lating  p n w hen using 

a  sim ple  co lo rim eter w edge. K . K e l l e r  (Z . 
anal. Chem., 1938,113, 8 —21),—A formula is deduced 
for calculating the depth of colour of a solution 
examined in a Hellige wedge colorimeter, and is 
applied to study of th ey u vals. of C02-H C 03' solutions.

J . W. S.
C hrom aticity  lim ita tio n s of the  best physically 

rea lisab le  th ree -filter photo-electric co lorim eter.
J . A . VAN DEN A k k e r  (J. Opt. Soc. Amer., 1937, 27, 
401— 107).—The best physically realisablo three- 
filter photo-electric colorimeter suffers from funda­
mental chromaticity limitations. Its  use as a colour 
comparator is discussed. F. J . L.

S ubm arine  pho tom eter for studying  the  d is­
tr ib u tio n  of dayligh t in  the  sea. C. L. U tte rb a c k  
and P. M. H ig g s  (J. Opt. Soc. Amer., 1938, 28, 100— 
1 0 2 ).—The instrument described is suitable for rapid 
measurements of both transmitted and scattered light 
in narrow spectral bands. A. J . E. W.

D esign of m onochrom atic  filters for the  type 
H -3 m ercu ry  lam p. E. M. S t a a t s  (J. Opt. 
Soc. Amer., 1938, 28, 112—120),—Full details are 
given for the design of double glass filters for isolating 
the Hg radiations at 365, 405, 436, 546, 578. and 
1014 mji. A. J. E. W.

L ight sources for v isible and  u ltra-violet.
J .  G. W in a n s  (Rev. Sci. Instr., 1938, 9, 203).—The 
two sources described are an evacuated quartz tube 
with external electrodes, heated with a Bunsen burner, 
and containing 1 c.c. of Hg, and a modified 85-watt 
Hg lamp. " X. M. B.

C om parison of X -ray pho tographs taken  w ith 
X  and  I7 bu ilt-up  film s. S. B e r n s t e in  ( J .  Amer. 
Chem. Soc., 1938, 6 0 ,  1511).—The X-ray photographs 
are independent of the contact potentials of the films 
(cf. A., 1938,1, 76). E. S. H.

Q ualitative and quan tita tive study  of rad ia tion  
sources and  photographic em ulsions in  the 
u ltra-v io le t region. P. G e s t e a t j  (Compt. rend., 
1938, 2 0 6 ,  1630—1631).—The incident light intensity 
from a source is varied by a system of polarising 
prisms, one of which is rotated simultaneously with 
the traverse of a photographic plate registering the 
incident light. The thresholds of two emulsions, or 
the intensities of two light sources, may be com­
pared by measuring the lengths of the blackened 
tracks obtained in each case. A. J . E. W.

S im ple g lass  electrode of sm a ll capacity . 
J . B. P e t t ig r e w  and G . M. W is h a r t  (Biochem. J., 
1938, 3 2 ,  1075—1077).—The capillary glass electrode 
described holds about 0 - 2  ml., has a resistance of
10—50 Mil, and gives readings stable to within
0-2 mv. W . 0. K.

Subm erged  electrode ap p a ra tu s  for spec tro ­
scopic analysis. F. T o d d  (J. Chem. Educ., 1938, 
1 5 , 241—242).—In the electrode described P t wire 
electrodes are placed in a solution or suspension of 
the substance under test. The electrodes are con­
nected to an ordinary 110-v., 60-cycle a.c. The 31 
elements tabulated give satisfactory lines for a visual 
qual. analysis, which can be carried out in o—35 
min. Limits of detection vary from 0-009 mg. per
c.c. with Na to 5 mg. per c.c. with K. Al, As, B, C, 
Cs, Mo, P, Rb, S, Sb, Se, Ti, Tc, U, V, and W do not 
give suitable lines with this-electrode. L. S. T .

D etector p ro p erties  of the  com pounds contained 
as inclusions in  steel. J . Cz o c h r a l s k i  and W. 
Sznttk (Wiadom. Inst. Met., 1936, 3 , 3—4; Chem. 
Zentr., 1936, ii, 1979).—The radiomicroscope shows a 
wreak detector action of the Fe and Fc Mn silicates, 
but not the Mn silicates, occurring as inclusions in 
steel. The effect is not suitable, a t present, for the 
identification of the silicates in steel. L. S. T.

Use of a lte rn a tin g  cu rren t m ain s  in  electro­
lytic analysis. A. J. L i n d s e y  (Analyst, 1938, 
6 3 , 425— 426).—A means of obtaining d.c. sufficiently 
free from ripple for quant, deposition and separation 
of metals is described. E. C. S.

C ontinuous electron counter. 0 . Z e il l e r  (Z . 
Instrumkde., 1938, 5 8 ,  207—209).—Apparatus is 
described. W. R. A.

A ccidental coincidences in  coun ter c ircu its.
C. E c k a r t  and F. R. S h o n k a  (Physical Rev., 1938, 
[ii], 5 3 ,  752—756).—Statistical considerations are 
examined in relation to counter circuits. N. M. B.

E l e c t r o n  m u l t i p l i e r  a s  a n  e l e c t r o n - c o u n t i n g  
d e v ic e .  Z. B a y  (Nature, 1938,1 4 1 , 1011; cf. A., 1938, 
I, 216).—An electron-counting device based oil the 
secondary emission principle has been constructed. 
The use of liquid air to suppress thermal emission is 
unnecessary when thin layers of BaO on a Ni base are 
used as multiplying electrodes. With a ten-stage 
multiplier a multiplication of 10* is attained. The
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device can be used for counting y-rays and has a 
resolving power th a t of gas-filled counters.

L. S. T.
A nom alous d im inu tion  of sp ark in g  electrodes.

M. M a s i m a  (Bull. Inst. Phys. Chem. Res. Japan, 
1938, 17, 404—409).—Oil vapour causes anomalous 
diminution of P t- I r  and Ag electrodes during discharge 
at const, current intensity. J . A. D.

Photo-electric cu rren t-lim itin g  device for in ­
sulation m easu rem en ts . E. B . B a k e r  and H. A. 
B o ltz  (Rev. Sci. Instr., 1938, 9, 196—198; cf. A., 
1936, 305).—The use of a saturated diode to limit the 
current flowing through the sample, in the event of 
electrical breakdown, in the measurement of small 
currents a t high direct potentials (conductivity of 
liquid insulators) has the disadvantage, when used in 
series, of taking a considerable potential drop across 
it during measurements. This is obviated by the 
substitution of the specially designed photo-electric 
cell described. N. M. B.

P oten tiom etric  m easu rem en t of extrem ely
sm all voltages. I. A m d u r  and H. P e a r l m a n

(Rev. Sci. Instr., 1938, 9,194—195).—-The apparatus 
described, a combination of familiar principles, is 
constructed to measure d.c. e.m.f. < 2 0  ¡xv. accurate 
to 10- 9  v. N. M. B.

C haracteristics of a  s tro n g  ion  source. G. 
T im o s h e n k o  (Rev. Sci. Instr., 1938, 9, 187—194).— 
The construction and operating characteristics of an 
ion source of the capillary arc type are described. 
The source yields 0-4 ¡¿-amp. of singly charged A 
ions, and the beam can be focussed a t ion-accelerating 
voltages of 1000—6000 v. The sourcehas been used 
in studying the controlled sputtering of metals bom­
barded by A ions, and the accompanying secondary 
electron emission. N. M. B.

Device of the  au tom atic  regu la tion  of a  cu rren t 
in  a S h eare r X -ray tube. H. L e  Ca i n e  (Canad. 
J . Res., 1938, 16, A, 100— 104).—The circuit and 
mechanism described control the leak automatically 
so as to maintain a steady current, switch off the 
high-tension, and close the leak valve when the pres­
sure rises excessively, and restart the tube when the 
vac. is restored. The tube current can be adjusted 
within very narrow limits. T. H. G.

Use of in tense and  extensive m agnetic  fields 
in  recen t researches. A C o t t o n  (Nuovo Cim., 
1938, 15, 23—30).—The construction of a large elec­
tromagnet giving fields up to 18,000 gauss is described.

0. J. W.
M agnetic field corrections in  the  cyclotron.

M. E. R ose (Physical Rev., 1938, [ii], 53, 715—719; 
cf. A., 1938, I, 222).—To obtain the  essential homo­
geneity of the magnetic field so th a t the  ions in the 
cyclotron m ay a tta in  high energies, the correction for 
the decrease in the field near the edge of the pole 
pieces is effected by the insertion of “ shims.” A 
m ethod of determining the dimensions of any  shape 
of shims is given, and vals. are found for shims in 
the form of a ring of rectangular cross-section placed 
a t the edge of the  cyclotron chamber. N. M. B.

L aboratory  m agnetic sep a ra to r.—See B., 1938, 
807.

W eight b u re ttes  and th e ir  use. R eversible 
titra tio n s. F. L. H a h n  (Mikrochim. Acta, 1938, 
3, 7—12).—Three types of wt. burette are described. 
Increased accuracy can be attained by first titrating 
a sample in the usual way, then adding an excess of 
the reagent, and back titrating with a solution of the 
substance under test. The average of such a series 
is free from the error inherent in titrations carried out 
always in the same direction. L. S. T.

M etal vacuum  desiccator w ith  a g lass cover. 
S. O r l i 6 (Arh. Hemiju, 1938, 12, 22—25). R. T.

M etal evaporators. H. B. D e  V o r e  (Rev. Sci. 
Instr., 1938, 9, 202).—For evaporation of 0-1—1 g. of 
metal, and to prevent the formation of alloys with the 
W coil, the W is insulated with A12 0 3  sprayed as a 
suspension in a cellulose nitrate binder and fired 
a t 1700°. In the case of <0-1 g. of metal, Ag is 
first electroplated, clamped, or wrapped around a 
Ni tube coaxial with the W wire; Sn and A1 are 
allowed to form beads between a Mo coil and the 
insulated W filament. Ni can be evaporated similarly, 
or by enclosing the entire heater in a Ni tube.

N. M. B.
G lass cap illaries w ith  a  rec tan g u la r cross- 

section. H. W. L e ig h t o n  and N. D. S m it h  (Rev. 
Sci. Instr., 1938, 9, 201—2 0 2 ).—Two methods of 
preparing the capillaries by pressing the heated tube 
between graphite blocks with lateral restriction by 
means of steel spacers, and by pressing in a rect­
angular groove milled in a- graphite plate, are 
described. N. M. B.

A djustable leak valve. W. L. E d w a r d s  and 
L. R. M a x w e l l  (Rev. Sci. Instr., 1938, 9, 201).— 
The improved needle valve described operates 
axially without rotation, and can accurately control 
a small gas flow in either direction. N. M . B.

M easurem ent of the flow of gases. New 
anem om eter. F. R o h n e r  (Helv. Chim. Acta, 
1938, 21, 817—820).—In the instrument described 
the usual capillary constriction serving to convey the 
gas stream is replaced by a U-shaped capillary tube 
passing through the Hg of a manometer inserted in 
series in the gas line, the ends of the capillary tube 
being open to the gas. J . W. S.

D eterm ination  of diffusion coefficients of gases 
in  liqu ids. A. R in g b o m  (Z. anorg. Chem., 1938, 
238, 94—102).—Apparatus and procedure arc de­
scribed and data for C0 2 in H20  at 25—40° recorded. 
The vals. vary with vj and temp, of the H20  approx.
according to the Stokes-Einstein law. E. S. H.

P recision densim etry . B. P e s c e  (Gazzetta, 
1938, 6 8 , 230—240).—-Methods of measuring d by 
means of a pyknometer and a float, which give an 
accuracy of + 1  and 0 - 1  ag. respectively, are described.

O. J . W.
V iscosim etry.—See B., 1938, 743.
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G eochem istry.
D istribu tion  of the constituent gases and  th e ir  

p ressu res  in  the  u p p er atm osphere . S. K. M it r a  
and H. R a k s h it  (Indian J . Physics, 1938, 12, 47— 
62).—If the upper atm. consists of N 2  and 0  then the 
region above 250 km. will consist largely of 0  atoms. 
This does not agree with observations on high altitude 
auroral spectra, which show a greater intensity of the 
negative bands of N. Since the- ionisation of the F  
region of the ionosphere persists all night it may be 
tha t the constituents of the upper atm. are 
N 2  and 0 2. T. H. G.

T heory  of m olecular d issociation and funda­
m en ta l m echan ism s in  the u p p er a tm osphere .
R. C. M a ju m d a r  (Indian J. Physics, 1938, 12, 75— 
8 6 ).—A formula giving the degree of mol. dissoci­
ation under the influence of solar ultra-violet light is 
deduced. 0 2  mols. in the air are completely dis­
sociated at a height of 167 km. assuming a temp, of 
300° k. and a mol. wt. corresponding with the average 
mass of the N 2  mols. The constituents and the 
mechanism of the fundamental processes in the iono­
sphere are discussed. T. H. G.

N itrogen  and  argon  in  th e  e a r th 's  c ru s t. 
(Lord) R a y l e i g h  (Nature, 1938, 141, 970; cf. A., 
1938, I, 280).—Igneous rocks contain approx. 3 x  
10~ 2  c.c. of N per g., most of which is chemically 
combined. The ratio of A to N is approx. 1-3 X
10-3, and is <  that of the atm. The total N content 
of the rocks is that of the atm. L. S. T.

Presence of k ryp ton , xenon, and  o th er noble 
gases in  the T uscan  boraciferous soffioni. Geo­
chem ical aspects of the  com position  of soffioni.
U. S b o r g i  (Mem. R. Accad. Ital., 1937, 8 , 533—55S). 
—The pressure of K r and of Xe in the natural gases 
from the soffioni has been confirmed. The concn. 
ratios Kir: A and Xe : A are 1-626 and 3-544 times 
the corresponding vals. for air. The composition of 
the 'soffioni gases is discussed from the geochemical 
viewpoint. O. J . W.

A nalysis of the  [m ineral] w a te r of S. E lena 
di Chianciano [Siena]. M. T. G u e r r it o r e  (An- 
nali Chim. Appl., 193S, 28, 110—115).—Data for the 
chemical constituents, physico-chemical properties, 
and radioactivity are given. F. 0 . H.

M ineral w a te r from  sp rin g s  in  F arfa  in  Sabina 
(Rieti). M. T a l e n t i  (Annali Chim. Appl., 1938, 28, 
174—187).—Chemical, physico-chemical, and bio­
logical properties are recorded. O. J . W.

R adioactivity  of the  th e rm a l w a te rs , gases, 
and  deposits of Yellowstone N ational P a rk . H.
S c h l u n d t  and G. F. B r e c k e n r id g e  (Bull. Geol. Soc. 
Amer., 1938, 49, 525—538).—Apparatus and methods 
for the examination of gases, waters, and solids are 
described. Data for the radioactivity of the gases, 
waters, and spring deposits and rock samples are 
tabulated. Similar data are recorded for the radio­
activity of the hot springs a t Thermopolis, Wyoming, 
and a comparison with the radioactivity of waters 
from different parts of the world is made. The above 
vals., obtained in 1936, agree with those obtained in

1906 (A., 1911, ii, 360). No correlation between radio­
activity and the surface temp, of a spring or its pB 
has been found. Although the radioactivity is low 
the amount for a long period of time is large. 33-9 g. 
of Ra equiv., mainly as Rn, are calc, to be discharged 
by Hot River during one year. The calc, amount 
of Ra discharged is approx. 90 mg. L. S. T.

M edical hydrom ineralogy  of A ngola. A. d e
A g u ia r  (Rev. Chim. pura appl., 1934, [iii], 9, 1—9; 
Chem. Zentr., 1936, ii, 1989).—Analyses and evalu­
ation of two waters, from Balombo and Botera, have 
been made. One is a thermal H 20  (50°) of small 
salt content, and the other, an alkaline mineral H20  
with 3-2245 g. of residue per 1. L. S. T.

S tudy  of suspended sed im ents in  estuaries 
and  riv e rs . L. G l a n g e a u d  (Compt. rend., 1938, 
206, 1667—1669).—An apparatus for collecting sus­
pended m atter from 200-1. samples of H ,0  is described.

A .J .E .W .
T he K aalijarv  m eteo rite  from  the Estonian 

c ra te rs . L. J . S p e n c e r  (Min. Mag., 1938, 25, 
75—80).—The crater-lake on the island of Oesel has 
often been described since 1827 and many views have 
been expressed as to its mode of origin. The finding 
in 1937 of small rusted fragments of meteoritic Ni-Fe 
in two of the smaller associated craters now definitely 
proves that they are explosion craters formed when 
large meteorites fell. The metal shows the effects of 
heating; micro-analysis by M. H . H e y  gave Fe 91 -50, 
Ni 8-32%. One piece shows enclosed blebs of 
schreibersite surrounded by graphite. A large mass 
of metal found in the vicinity is artificial grey cast Fe 
with flakes of graphite. L. J . S.

A u stra lites  : a  unique show er of g lass  m eteo r­
ites . C. F e n n e r  (Brit. Assoc., 1937; Min. Mag., 
1938, 25, 82—85).—A review is given of the different 
types of tektites and of the several theories of their 
origin. The similarity of type and the wide dis­
tribution of australites suggest a cosmic origin. 
Australites contain Si0 2 about 70, A12 0 , 13, FeO +  
Fe2 0 , 6 , MgO 2, CaO 3, K20  -f Na20  4%, and traces 
of Mn, Ti, Ni, and Co; p 2-3—2-5." L. J . S.

N u m b er of m in e ra l species. A. E. F e r s m a n  
(Compt. rend. Acad. Sci. U.R.S.S., 1938, 19, 269— 
272).—The no. of mineral species, within the accessible 
portion of the earth’s crust, is >3000. This is 
small compared with the no. of animal or vegetable 
species. The no. of mineral species in different 
geochemical systems depends on the thermodynamic 
character of the system and on the lattice energy 
levels of the species. W. R. A.

G eochem ical d istrib u tio n  law s of the elem ents.
IX. Q uantity  ra tio s  of the  elem ents and  the  
atom ic species. V. M. G o l d s c h m id t  (Norske 
Vidensk.-Akad. Oslo, I, Mat.-Naturv. Kl., 1937, 
148 pp.).—The distribution of the elements in the 
earth’s crust, in meteorites, and in the atm. of the 
sun, stars, etc. is discussed. Data for the individual 
element« are given and geochemical conclusions 
reached from these data are discussed. L. S. T.
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M onotherm ite. D. S. B e l i a n k i n  (Compt. rend. 
Acad. Sci. U.R.S.S., 1938, 18, 673—676).—This 
constituent of Chassov-Jar and other Soviet clays 
is characterised by crystallo-optical data, chemical 
analysis, and dehydration-temp. curve. Its air-dried 
composition is (0-2MO,AloO,„3Si02 ,l-5II2 0),0-5H2 0, 
with dehydration stages a t 0—100°, 400—500°, 
respectively. Compared with normal kaolin, the 
absence of exothermic behaviour at ~900° is ascribed 
to the function of the considerable K 2 0  content.

I. McA.
F irs t nepheline syenite in  T ranscaucasia .

D. S. B e l ia n k in , V. P .  P e t r o v , and R. P. P e t r o v  
(Compt. rend. Acad. Sci. U.R.S.S., 1938, 19, 73— 
76).—The rocks are described and compositions as 
shown by chemical analysis are tabulated.

N. M. B.
New localities of to rb ern ite , autunite , and 

uranin ite . S . H a t a  and T. I isviori (Bull. Inst. Phys. 
Chem. Res. Japan, 1938, 17, 355—358).—Mineral- 
ogical features and chemical analyses are recorded for 
Specimens from Oku ma and Ohari, Japan.

I. McA.
Fergusonite from  a new  locality . S. I i m o r i  and 

S. H a t a  (Sci. Papers Inst. Phys. Chem. Res. Tokyo, 
1938, 34, 504—507).—At Iisaka, Japan, the mineral, 
unusually rich in Ta, occurs in prismatic crystals of 
P 6-77, in a felspar matrix. Typical forms are listed. 
A chemical analysis confirms the formula 
R2 0 3 ,(Nb,Ta)2 0 6. I. McA.

C rystalline fo rm  of acm ite. G. Ce s à r o  and J. 
Mé l o n  (Bull. Acad. roy. Belg., 1938, [v], 24, 180— 
212; cf. A., 1937, I, 484).—A detailed analysis of 
external morphology from goniometric data of the 
authors and others is given. I. McA.

Fluorescence and  phosphorescence phenom ena 
in  aragon itic  calcites from  C orund (Rum ania).
S . v o n  G l is z c z y n s k i  and E. S t o ic o v ic i (Z. Krist., 
1938, 9 8 ,  344—350; cf. ibid., 1934, 8 8 ,  260).—The 
colour and intensity of the fluorescence and phos­
phorescence caused by separate exposure to ultra­
violet and X-rays have been determined for 8 8  vari­
coloured specimens from H 2 0-deposited veins of 
ornamental calcite akin to Tecali marble. For 
ultra-violet excitation, intensities fall with depth of 
(specimen) colour, and a fleeting (0-05—0-1 sec.) red 
afterglow occurs with white specimens. With X-rays, 
intensities and duration of phosphorescence are smaller. 
The effects are possibly due to inclusions of rare earths, 
but not to aragonite which chemical and X-ray 
analyses show to be absent. I. McA.

X-Ray exam ination  of olivenite, Cu 2 (0 H )A s0 4.
H . H e k i t s c h  (Z. Krist., 1938, 9 8 , 351—353).—From 
rotation and powder X-radiograms, the rhombic cell 
contains 4 Cu2 (0H)As04, with a 8-20, b 8-62, c 5-94 a . ; 
Pcaie. 4-48. Indexed reflexions are listed. The 
probable space-group (DL) differs from th a t of 
Cu2 (0H )P0 4  (A., 1936, 1483). I. McA.

M igration  of phosphoric acid during  the 
décalcification of calcareous phosphates. L. 
Ca y e u x  (Compt. rend., 1938, 206, 1229—1231).— 
Two series of observations on the Belemnitella phos- 
phatic minerals (Paris Basin) lead to the conclusion

that, in addition to the décalcification of the phos­
phates, there is a migration of H 3 P 0 4  from the 
decalcified portions to the residue. J . A. D.

S ta te  of c rysta llisa tion  and  therm om agnetic  
anom aly of lepidocrocite. A. M i c h e l  and (M l l e .) 
M . G a l l is s o t  (Compt. rend., 1938, 2 0 6 ,  1252—-1254; 
cf. A., 1935,1063).—The anomaly in the magnetisin- 
temp. curves of lepidocrocite is dependent on the size 
of the crystal aggregates. The anomaly is greatest 
when the crystal grains are largest and almost 
disappears when the grains are very fine. J . A. D.

X enotim e and  zircon from  Iisaka. S. H a t a  
(Sci. Papers Inst. Phys. Chem. Res. Tokyo, 1938, 
3 4 ,  619—622).—Xenotime specimens from Iisaka 
contain Yt earths 51-82, Si0 2  4-32, and P 2 0 5  25-38%. 
Complete analytical results are given. Zircon speci­
mens contain Yt earths 10-23, (Zr,Hf)02 39-65, 
Si0 2  23-00, and P 2 0 5  5-30% as chief constituents. 
These compositions are compared with those of previ­
ous specimens. J. A. D.

Isom orphous substitu tions in  ap a tite . I. D.
B o r n e m a n -S t a r in k e v it s c h  (Compt. rend. Acad. 
Sci. U.R.S.S., 1938, 1 9 ,  253—255).—The chemical 
formula for fiuoapatite, 3 Ca3 (P0 4 )2 ,CaF2  =  
2Cas0 3 0 1 2F, can be written in the general form 
A^BzX 13. T o include recorded isomorphous sub* 
stitution products A  may be Ca, Sr, Ce, Sin, Na, 
K, C; B, P, As, V, C, Si, S; and X, F, Cl, OH, O. 
Two new compounds are reported as constituents 
of Khibin apatites, viz., Ca4 CeP2 Si012F  and 
Ca3 CeXaP3 0 1 2 F. Analyses are given for Khibin 
apatites from two beds, francolite, and ellestedite; 
these and revised data on a pure fiuoapatite are 
discussed. W. R. A.

In te rg ro w th  of quartz  and  fe lspars fro m  the  
pegm atite  veins of K arelia. L. A. Kossoi (Compt. 
rend. Acad. Sci. U.R.S.S., 1938, 1 9 ,  273—275).— 
During certain periods of vein formation, microcline 
and quartz can grow simultaneously. The ingrowths 
of quartz are usually, although not always, oriented 
definitely to the crystallographic elements of micro- 
cline. During growth the quantities of components 
may vary until all the microcline disappears and a 
quartz pocket is formed. Intergrowths of quartz 
with plagioclase relics from quartz pockets are acci­
dental. W. R. A.

A nalysis of a  single c ry sta l of cleveite from  
A ust-A gder [Norway]. R. B a k k e n  and E. G l e d - 
it s c h  (Tids. Kjemi, 1938, 1 8 ,  74—75).—Successive 
layers were stripped mechanically from the crystal 
and analysed. The U 0 3  : U 0 3  and Pb : (U +  0-36Th) 
ratios increased continuously towards the centre. 
The crystal was 13 X 108  years old and took 25 X 10s 
years to form. M. H. M. A.

M ineralogical study  of decolorising ea rth , 
gum brine, from  Georgia, U .S.S .R . J . d e
L a p p a r e n t  (Ann. Off. nat. Comb, liq., 1937, 1 2 ,  
1159—1182).—The probable constitution of the earth 
is Si0 2  22, felspar 2, kaolinite 8 , montmorillonite 
61, and alkali, T i02, and H20  7%. Its  properties 
are discussed. R. B . C.
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K eilhauite, a  guide m in era l to  the  S te rlin g  
g ran ite  gneiss of Rhode Island . J. A. Y o u n g , 
jira. (Amor. Min., 1938, 23, 149—152).—Keilhauite, 
Si0 2  29-85, T i0 2  30-65, A12 0 3  7-32, Fe2 0 3  6-17, FeO 
none, MnO none, MgO none, CaO 22-37, I-I20  0-32, 
Yt2 0 3  +  Ce20 3  3-58, total 100-26% [analyst, F. A. 
G o n y e r ], may be used to distinguish Sterling granite 
gneiss from other granite gneisses of similar appear­
ance. There appears to be a gradation in properties 
from keilhauite to sphene. X-Ray powder diagrams 
for Rhode Island keilhauite and for sphene from 
Renfrew, Canada, show identical spacing and intensity.

L. S. T.
S im -burning of rocks. J. E. H ib s c h  (Z. deut. 

geol. Oes., 1938, 90, 17—19).—A criticism (ef. A., 
1936, 1087). Sun-burning has been observed in 

•basalts in which no glassy material is present, and 
it is absent in certain basalts that are rich in glassy 
material. An alternative explanation is provided 
by the unequal weathering of the layers forming a 
“ coagulation ” structure in rocks. L. S. T.

Pedocalic tendencies in  so ils of sou thern  E ng­
land . F. F. K a y  (Nature, 1938, 141, 925—926).— 
The occurrence of secondary depositions of CaCO, 
in or below the surface soil in the Upper Greensand and 
Calcareous Grit formations of Berkshire is described.

L. S. T.
D ifferentiation  of th e  G len M ore R ing-dyke,

M ull. C. KqOMAXS and P. H. K uexen (Geol. Mag., 
1938, 75, 145—160).—New chemical analyses and the 
variation diagram are given. Deviations of the latter 
from the Normal Magma Series is discussed.

L. S. T.
D iorites and  associated  rocks of th e  G len T ilt 

Com plex, P e rth sh ire . W. A. D e e r  (Geol. Mag., 
1938, 75, 174—184).—Descriptions and chemical 
analyses of a biotite-granite, a muscovite-biotite 
granite, four intermediate granite-diorite hybrids, 
two acid hybrids, and a quartz-diorite are given.

L. S. T.
A stheno lith  (m elting  spot) theory . B. W il l is  

(Bull. Geol. Soc. Amer., 1938, 49, 603—614).—An 
asthenolith is a body of magma locally melted a t any 
time in any solid portion of the earth. Geologic effects 
of asthenolithic activity are discussed. L . S. T.

D ating Cretaceous-Eocene tectonic m ovem ents 
in  R ig  H orn  B asin  by  heavy m in e ra ls . M. H. 
Stow (Bull. Geol. Soc. Amer., 1938, 49, 731—761).— 
Heavy mineral analyses arc included. L. S. T.

Petro logy  of th e  contact b reccias of th e  Chelan 
bath o lith . A. C. W a t e r s  (Bull. Geol. Soc. Amer., 
I93S, 49, 763—794).—-Seven chemical analyses of 
Chelan rocks are recorded. L. S. T.

Sylvine w ith  uniform ly  deposited haem atite.
J . L e o n ii a r d t  and R. T ie m e y e r  (Naturwiss., 1938, 
26, 410—411).—The occurrence of sylvine with 
haematite uniformly deposited on it in the Nieder- 
sachsen pit a t Wathlingen is recorded and discussed.

A. J . M.
U ltrabasic  rocks of E . T ransbaika lia . I. V.

L u c h iz k i  (Compt. rend. Acad. Sci, U.R.S.S., 1938, 
19, 169—171).—Peridotite from a serpenitie dyke on 
the bank of the Sredniaya river is described and a
chemical analysis recorded. L . S. T.

A verage chem ical com position of the C am ­
b ria n  b asa ltic  lavas of W. S iberia . Y. K . M u n ic h  
(Compt. rend. Acad. Sci. U.R.S.S., 1938, 1 9 ,  173— 
175).—Chemical analyses are recorded and compared 
with those of related world types. Certain chemical 
peculiarities are pointed out. L. S. T.

O rig in  of som e w hite ea rth s  from  the Valle del 
N estore (U m bria). P .  P r i n c i p i  (Atti R. Accad. 
Lincei, 1938, [vi], 2 7 ,  113— 116).—The deposits, 
which have S i0 2  13-21, CaC03  84-98, Fe2 0 3  +  A120 3

1-42%, MgCO, traces, pa 7-6, are described.
' 3  0 . J . W.

Slovakian in fusorial e a r th . J . M a t e j k a  (Zpravy 
ceskoslov. keram. Spol., 1935, 1 2 , 14—39; Chem. 
Zentr., 1936, ii, 1878).—The properties and possible 
uses of infusorial earth from Dubravica (Si02  74-16, 
A12 0 3  14-14, Fe2 0 3  2-19, loss on ignition 8-13%) are 
described. The*behaviour of the earth as an addition 
to mortar has also been investigated. L. S. T.

P re-C am b rian  m in in g  areas in  n o rth e rn  A us­
tra lia . E. C. A n d r e w s  (Econ. Geol., 1938, 3 3 , 
125—135).—Geological structures of Tennant Creek 
and Claudie River A u  fields are described.

L. S. T.
P aragenesis  of p y rrh o tite . R. B l a n c h a r d  

(Econ. Geol., 1938, 3 3 ,  218—225).—A criticism (cf. 
A., 1937, I, 270). L. S. T.

O rig in  of p r im a ry  lead  ores. R. C. W e l l s
(Econ. Geol., 1938, 3 3 ,  216—217).—A crit. discussion 
(cf. A., 1938, L 163, 283). L. S. T.

B ro m y rite  from  T om bstone, A rizona. C. A. 
R a s o r  (Amer. Min., 1938, 2 3 ,  157—159).—Modes of 
occurrence of the bromyrite, Ag 56-7, Br 38-9, I  2-6, 
Cl 0-6, total 9S-8%, are described. L. S. T.

Presence and  constitu tion  of fe rrug inous con­
cretions in  a  M ed iterranean  soil. P .  B o is c h o t  
and G. D r o u in e a u  (Compt. rend., 1938, 2 0 6 ,  1577—• 
1579).—A soil from the forest of Valbonne (Maritime 
Alps) is described, and the occurrence of numerous 
small balls (0-4—3 mm. diameter), containing con­
siderably more Fe and Mn and less A120 3, T i02, and 
SiO„ than the surrounding clav, is discussed.

-  A. J . E. W.
Changes of the  w ater-so luble inorganic 

m a tte rs  of m u d  du rin g  its  keeping and  p re p a r­
ation for analysis. N. V e s e l o v s k i  and M. K o x a r e v  
(Hydro-Chem. Mat., 1938, 1 0 , 215—238).—[SO /'] 
and fHCO/1 of the mud increase with time.

3  J . J . B.
Soils in  reg ions d ra ined  by [certain] lakes in  the 

basin  of W est M anich. I. A. S c h u l g a  (Hydro- 
Chem. Mat., 1938, 1 0 , 29—91).—The mutual relation­
ship between rain-H 2 0, lake-H 2 0, and soil is dis­
cussed. J . J. B.

D eterm ination  of refractive indices of vi tra in s . 
T. T. Q u ir k e  and L. C. M cC a b e  (Bull. Geol. Soc. 
Amer., 1938, 4 9 ,  669—681 ; cf. A., 1938, I, 284).— 
Vais, of n for various samples of vitrain have been 
determined with an accuracy of 0-015 from gonio- 
metric measurements of the angle of max. polaris­
ation in reflected light. In  banded coals n indicates 
the rank of the coal, and its approx. B.Th.U. val. on 
a moist mineral-matter-free basis. L. S. T.


