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Stark effect broadening of hydrogen lines.
I. S ingle encounters. L. Spitzer , jun. (Physical 
Rev., 1939, [ii], 55, 699—708).—Mathematical.

N. M. B.
Lum inous zones at cathodes in g low  d is

charges. H. Sporn  (Z. Physik, 1939, 112, 278— 
304).—A general and microphotometric examination 
of the conditions in the glow at cathodes coated with 
Li20 , Na20 , and MgO. L. G. G.

Structure of the B e I line X 4573 a . S. M rozow - 
ski (Physical Rev., 1939, [ii], 55, 798—799).— High- 
precision investigations do not support any asym
metrical structure of the 4573 a. line as reported by 
Parker (A., 1935, 1). The weak component of the 
Be i i  line 4673 a . found by Kruger (A., 1933, 1219) is 
probably due to a foreign line. N. M. B.

Isotope d isplacem ent in  the boron spectrum .
S. Mrozowski (Z. Physik, 1939, 112, 223—233).— 
Both lines of the B i  doublet 2497/8 a . show an 
asymmetry on the short-wave side due to a shift of the 
UB line by —0-17 cm.-1, the intensity ratio in the 
doublet being 2-04±0-08. The B n  line shows two 
components separated by 0-877 cm.-1  The sp. isotope 
displacements are —0-37 cm .-1 (B i) and 0-734 cm .-1  
(B n), and the isotope concn. 11B /10B is 3 -9 5 ± 0 -0 1 .

L. G. G.
B and spectra in  nitrogen at atm ospheric  

pressure. Source of band spectra excitation.
O. R. W ulf  and E. H. Melvin  (Physical Rev., 1939, 
[ii], 55, 687—691).—The construction and action 
mechanism of a special type of ozoniser working at 
atm. pressure and room temp, for band spectra excit
ation are described. N2 bands A -> X  were photo
graphed in emission under resolution allowing measure
ment of rotational structure. Calc, and measured 
rotational data, tabulated for the (0—6 ), (0—5), 
(1—5 ), and (1—4) bands, are in satisfactory agreement. 
The characteristics of this source and of a high-current, 
low-voltage arc are compared. N. M. B.

Stark effects in  the sodium  arc spectrum .
W. Olbers (Ann. Physik, 1938, [v], 33, 708—722).— 
The Stark effects of the terms 6P to 8P, 5S  to 8 .S', and 
4D to 8 D of Na .have been measured. The P  terms 
show a quadratic effect cc n~ {n =  principal quantum 
no.) in accordance with the theory of Unsold. The 
anomaly in the displacements of the (PP) lines in dis
charges of high c.d. and pressure (cf. Bartels, A., 1933, 
107) is due to the inapplicability of the theory of the 
Stark effect to disturbances in the irregular field of the 
arc. 0 . D. S.

133—135; cf. A., 1938, I, 543).—A criticism (cf. A.,
1938, I, 377). L. S. T.

Spectra of potassium , calcium , scandium , 
and titanium . L. W. P h illips  (Physical Rev.,
1939, [ii], 55, 708—709; cf. A., 1937, I, 485; Whit- 
ford, A., 1935, 2).—Data and classifications for 67 lines 
of the Al-like spectra of K vn  and Ca v in  and of the 
Si-like spectra of Ca v ii , Sc vm , and Ti ix  are tabul
ated. All known term vals. for these ions are listed. 
Approx. estimated ionisation potentials are Ca vn  
127 v., and Sc vm  158 v. N. M. B.

E m ission  band spectrum  of chlorine. III. 
Continua. W. H. B. Cameron  and A. E lliott 
(Proc. Roy. Soc., 1939, A, 169,463—469; cf. A., 1938, 
I, 283).—An investigation of the spectrum of Cl 
excited by active N led to the discovery of a no. of new 
diffuse bands associated with the continuum having 
max. intensity at X 2580 a . These are considered to 
be due to the neutral Cl2 mol. G. D. P.

Zeem an effect of the forbidden lines of p otass
ium . F. A. J e n k in s  and E. S egre (Physical Rev., 
1939, [ii], 55, 545—548; cf. A., 1939, I, 166).—The 
Zeeman effect of the lines S—S  and S—D, absorbed in 
K vapour in an electric field of ~2000 v. per cm., was 
investigated with a magnetic field of 27,000 gauss. 
The lines 4$—14$ to 7S—19»? showed no effect except 
for a slight broadening of the last few lines. The 
Zeeman patterns for 4S—12D to 4<S—15D, with the 
magnetic field perpendicular to the electric field and to 
the direction of observation, were resolved. They 
agree with the predicted pattern and show qualit
atively the expected intensities. N. M. B.

Arc spectrum  of vanadium  in  the violet.
(Miss) C. E. M oore (Physical Rev., 1939, [ii], 55, 
710—713; cf. Meggers, A., 1936, 1310).—Data and 
classifications for 263 lines in the region 2173—1848 a . 
are tabulated. Six now odd terms and 33 new mis
cellaneous odd levels have been found. N. M. B.

Effect of foreign gases on the continuous 
absorption spectrum  of brom ine. N. S. B ayliss 
and A. L. G. R ees  (Nature, 1939, 143, 560).—HC1, 
HBr, C02, 0 2, and N2 increase the intensity of the 
main absorption continuum of Br without altering the 
general shape of the absorption curve. The A and B  
components are equally affected, and there is practic
ally no shift in the position of the max. at 4150 a . 
With HC1 and C02, the increase in intensity is oc the 
partial pressure of the foreign gas. The ultra-violet 
absorption continuum between 3300 and 2500 a . is 
affected to a much greater extent by HC1 or HBr.

L. S. T.
Identification and the origin  of atm ospheric  

sodium . R. B e r n a r d  (Astrophys. J., 1939, 89,
289
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Self-reversal of spectral lines. L. Sib a iy a  
(Proc. Indian Acad. Sci., 1939, 9, A, 219—223).—From 
measurements on reversed lines obtained from cooled 
hollow-cathode sources (Ag, Cu, Mo, Au, etc.) it is 
concluded that the extent of self-reversal in the various 
lines of a given multiplet is not the same but that the 
ratio of the extent of self-reversal of two or more lines 
of a multiplet remains const, and independent of 
experimental conditions. The self-reversals in the 
two components of the same arc lines are unequal but 
the reversal ratio is const, and independent of experi
mental conditions. A theoretical explanation is 
advanced. W. R. A.

Spectrum  of singly-ion ised  tellurium  (Te II).
K. R. R ao (Nature, 1939,1 4 3 , 376).—In the spectrum 
of Te II the lines w  86,096, 82,742, 78,447 have been 
identified as forming the fundamental combination 
5p*S—GSiP  which has permitted the extension of the 
scheme into the region of longer XX. The structure is 
analogous to that of Se ii. L. S. T.

N uclear sp in  of iodine. TV. N ew  type of 
hyperfine structure deviation from  the interval 
rule. S. T o la nsk y  (Proc. Roy. Soc., 1939, A , 170, 
205—222; cf. A., 1939, I, 1).—Eight terms in the I+ 
spectrum are found to show deviation from the 
interval rule in their liyperfine structure. They can 
be fitted to a cubic interaction formula. Analysis is 
given for 13 newly classified lines. G. D. P.

E lectric quadrupole m om ent of the iodine  
nucleus. K. M urakaw a  (Z. Physik, 1939, 112, 
234— 241; cf. A., 1938,1, 335).—From the separation 
of the (5s)(5p)5 3P 2 fine structure terms, the quadru
pole moment of 127I is 0-8 x  10-24. L. G. G.

Quadrupole m om ent and m agnetic m om ent of 
the nucleus. T. S chmidt (Z. Physik, 1939, 
1 1 2 , 199—207).—From liyperfine structure of the 
5piGsiP3l2 and 5/2 1 1 spectrum the quadrupole moment 
for '«I is —0-5 X 10~24 and the magnetic moment 2-8 
nuclear magnetons. L. G. G.

Spectral series in  neutral tungsten , W I, and 
lim itations on the p ossib ility  of determ ining  
spectroscopic ionisation potentials. O. L aporte 
and J. E. Mack (Physical Rev., 1937, [ii], 52, 
249).—The identification of 5d!46s7s7i ) 1234562 )04 and 
5d!46s8s7£>4 (?) leads to the series limit val. W15(Z46s2 5Z>0 
(normal state)—W n  5di6s6D i =  7-84 v. The tenta
tive val. for the ionisation potential is 7-6±0-2 v.

L. S. T.
Structure of the arc spectrum  of tungsten ,

W I. J. E. Mack  and 0 . Lafokte (Physical Rev., 
1937, [ii], 52, 254). L. S. T.

Behaviour of the continuous radiation from  
m ercury at h igh  densities. R . R ompe , P. Schulz , 
and W . T houret (Z. Physik, 1939,1 1 2 , 369—376).—  
The intensity of the continuous emission spectrum 
from the Hg discharge is measured photometrically 
over the density range 0-5—1-5 X 1020 atoms per c.c. 
and current range 4—12 amp. The intensity of 
radiation cc P ’-, and nearly oc d. Results are in 
accord with theory (Unsold), and indicate a lowering 
of the excitation voltage at higher d and c.d.

L. G. G.

Zeem an effect of hyperfine structure in  inter
m ediate fields. L. Sib a iy a  and T. S. S ubbaraya  
(Proc. Indian Acad. Sci., 1939, 9, A, 211—218).—  
The Zeeman effect of the hyperfine structure of the 
5461 a . Hg line at field strengths >4000 gauss has 
been studied, and particularly the satellite +0-753 
cm .-1  arising from the transition l 3S1f  =  3/2 -> 
6 3P 2/  =  3/2 in 199Hg. Experimental data agree well 
with theory. W . R. A.

Spectrum  of P b 2. L. N a tanso n  (Acta Phys. 
Polon., 1939, 7, 275—278).—The band spectrum of 
Pb2 has been obtained by passing an electrodeless 
discharge through a S i02 tube containing Pb vapour 
at 850°. 13 band heads between 4700 and 3700 a . 
have been measured and found to be higher members 
of the series observed in the region 4600—5200 a . 
by Shawhan (cf. A., 1935, 1292) using thermal excit
ation. J. A. K.

N orm al and subnorm al ratios and divisions 
of the g low  discharge at a flat, sem i-conducting  
electrode of heated g la ss. K. W olf (Z. Physik, 
1939, 112, 96—106).—Using a cathode of heated 
glass, the electrode resistance, cathode fall, and 
general distribution of the discharge were investigated 
in air and H2 at various voltages and gas pressures.

H. C. G.
Sputtering from  sligh tly  conducting film s  

form ed in  the discharge on heated g la ss . K.
W olf (Z. Physik, 1939,112, 148—158; cf. preceding 
abstract).—Slightly conducting films several ¡x. thick 
were produced on heated plane glass cathodes by the 
glow discharge in air, H2, and Hg vapour. Under 
certain conditions these films give a sputtering 
discharge which passes smoothly into the ordinary 
glow discharge with increasing film thickness, lower 
temp., or increasing c.d.; dependence of the pheno
menon on these factors has been investigated.

H. C. G.
H igh-pressure arcs in  com m on gases in  free 

convection. C. G. S uits (Physical Rev., 1939, [ii], 
55,561—567).—An oscillographic method is described 
for measuring the electric gradient E  (v. per cm.),
c.d. I  (amp. per sq. cm.), and total voltage e (v.) as a 
function of current i in the discharge. Results are 
given and plotted for arcs in the range 0— 10  amp. 
with free convection in N2, A, and He at 1—50 atm., 
and for air, C02, and steam at atm. pressure. Deter
minations of n and B  in E =  Bi~n and of m  in E — 
B0pm were obtained. N . M. B.

Explanation of the lines in  the spectrum  of 
the solar corona. W . Grotian  (Naturwiss., 1939, 
27, 214).—It is suggested that the spectrum lines of 
the solar corona may be explained as forbidden lines 
of highly ionised atoms. A. J. M.

Influence of chem ical b inding and crystal 
structure on X-ray absorption edges. R. L a n d - 
shoff (Physical Rev., 1939, [ii], 55, 631—636; cf. 
A., 193S, I, 346).—An attempt is made to explain 
the positions and fine structures of X-ray absorption 
edges, so far as these are not explained by Kronig’s 
theory, by considering that they arise from transitions 
into a series of discrete states in which the electron 
is trapped in the region of surplus positive charge



i (a-c) GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. 291

which is created by the ejection of the electron from 
the inner shell of the parent ion. A model in which the 
electron is bound to the positive ions in the neigh
bourhood of the parent ion is used to calculate the 
energy of the trapped states. Data for Cl-  and S— 
in several compounds are given and discussed.

N. M. B.
Ionisation of m ercury. T. McF a d d e n  (Physical 

Rev., 1939, [ii], 55, 797).—Investigations with a 
modified space-charge tube give results in general 
agreement with those recently reported (cf. Notting
ham; Bell, A., 1939, I, 168). N. M. B.

Townsend ionisation  coefficients in  C s-A g-O  
photo-tubes filled w ith  argon. W. S. H uxford  
(Physical Rev., 1939, [ii], 55, 754—762).—An
attempt is made to account for the amplification of 
photo-currents at low c.d. on the basis of Townsend’s 
theory, assuming secondary electron emission by 
positive ions. Using special sealed-off tubes having 
parallel plates at various separations, and a const, 
gas pressure, vals. of the Townsend coeffs. a and y  
were determined at each field val. by simultaneous 
solution of the Townsend equations for two plate 
separations. Measured vals. of the striking potentials 
of the glow discharge are in quant, agreement with 
the positive ion mechanism assumed. The photo
sensitivity of the compound Cs cathodes increases 
with increase of bombarding ion current.

N. M. B.
T im e changes in  em ission  from  oxide-coated  

cathodes. J. P. B lewett (Physical Rev., 1939, 
[ii], 55, 713—717; cf. Becker, A., 1932, 208).—The 
decay of electron omission when emission-limited 
current is drawn from an oxide cathode (BaO-SrO) 
was studied as a function of anode voltage, anode 
current, cathode temp., and tube temp. It is 
concluded that the decay is due to a transport of Ba 
or 0  by electrolysis and diffusion. The val. deduced 
for the heat of diffusion is 17 ± 5  kg.-cal., or ~0-7 ev. 
Other observed time variations in emission are 
discussed. N. M. B.

T otal secondary electron em ission  from  tung
sten  and thorium -coated tu n gsten . E. A . Coomes 
(Physical Rev., 1939, [ii], 55, 519—525; cf. A., 1939, 
I, 2 ).-—The secondary electron emission from poly- 
cryst. W covered with unimol. films of Th evaporated 
on to it from a thoriated W filament, investigated for 
a primary electron energy range of 100— 1000 V., 
showed no change in the val. of the coeff. with 
thoriation for primary energies < 2 0 0  v., but decreased 
at higher voltages with increasing amounts of Th on 
the target. Treatment with 0 2 released from the 
thoriated W filament caused an increase in the work 
function and also in the secondary emission coeff.

N. M. B.
Influence of gases on the secondary em ission  

of certain m eta ls. N. Ch le b n ik o v  (Tech. Phys. 
U.S.S.R., 1938, 5, 593— 618).—Apparatus for measur
ing the “ coeff. of secondary emission,” a, is described. 
The metals examined were deposited by distillation 
in vac. on a Ta plate. Freshly deposited Be or Mg 
gave amax. ~0-9 with primary beam voltage ~300 v. 
Brief exposure to 0 2 increased amai. to 2—3; H2 and He 
also increased a but the effect was more complicated.

The emission from pure Ta was similarly influenced 
by traces of residual gases; outgassing reduced 
amax. from 2-2 to 1-2. A theory of the mechanism of 
emission has been developed to explain the results. 
The resistance of thin films of Be, Ni, W, and Ag 
increases sharply on exposuro to 0 2 and slightly 
with H2. J. A. K.

Secondary electron em ission  from  oxide- 
coated cathodes. N. Morgulis and A. N agorski 
(Tech. Phys. U.S.S.R., 1938, 5, 848—863).—The 
secondary electron emission from a (Ni)-BaO, Ba-Ba 
cathode is <  that from a Cs20  cathode, but does not 
show a time lag even when cold. The energy dis
tribution of the secondary electrons was determined at 
different temp. Thermo-electronic emission is >  
secondary emission at 600° K. arid a device for separ
ating the two effects is described. Tho secondary 
emission increases considerably with rise of temp, 
particularly above 600° K. and the increase is almost 
unaffected by the energy of the primary electrons 
(400— 1000 v.). A. J. M.

A bsolute ligh t yield , excitation functions, and 
in tensity  relations in helium , neon, and argon  
spectra excited  by atom ic collision  at velocities  
from  0 to 4500 vo lts. Y. N e u m a n n  (Ann. Physik, 
1939, [v], 34, 603—624).—The processes N e -> Ne, 
He -> He, A -> A, He -> A, and H Ne, He, and A 
have been investigated. In each case excitation by 
similar atoms is the most efficient. Results are 
compared with those for excitation by electron 
collision. 0 . D. S.

M easurem ent of the excitation function of 
m eta ls of h igh  b.p . on excitation by electron  
collision . H. F u h r m a n n  (Ann. Physik, 1939, [v], 
34, 625—643).—By means of a new apparatus the 
excitation functions for electron collision of lines in 
the spectra of TL (cf. Strohmeier, A., 1937, I, 590), 
Ag, and Pb have been measured. Ag shows character
istics similar to T1 and Na. Contrary to expectation, 
the singlet and triplet lines of Pb, which has a triplet 
ground term, do not show a reversal in their character
istics as compared with those of Cd, Zn, and Hg.

O. D. S.
Fluctuation of therm ionic current and the  

“ flic k e r ” effect. M. S u r d in  (J. Phys. Radium, 
1939, [vii], 10, 188—189).—Mathematical. Tho fluc
tuation of the thermionic current of tho “ flicker ” 
effect can be attributed to the fluctuation in the no. 
of free electrons in the metal. W . R. A.

Scattering of fast electrons and of cosm ic-ray  
particles. E. J. W illiam s (Proc. Roy. Soc., 1939, 
A, 169,531—572; cf. A., 1938,1, 224).—The relativ- 
istic theory of nuclear scattering is discussed and 
corrections are applied for the effects of finite nuclear 
size and the shielding of the nucleus by the at. 
electrons. The average deflexions due to multiple 
scattering of fast electrons in thin metal foils and of 
cosmic-ray particles in metal plates are calc. The 
theoretical results are in agreement with' experiment 
on the scattering of cosmic-ray particles; reference 
is made to tho bearing of the cosmic-ray results on 
the existence of “ heavy electrons.” The scattering 
of million-v. electrons by A1 foil is in agreement with
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the theory but that of 10-Mv. electrons by Pb foil 
is the theoretical vals. G. D. P.

M ass of the m esotron. Y. N is h in a , M. T a k e u - 
chx, and T. I chimiya (Physical Rev., 1939, [ii], 55, 
585—586; cf. A., 1938, I, 57).—Investigations on a 
Pb bar mounted in a Wilson cloud-chamber showed the 
track of a negatively charged particle of range 6-15 
cm. for which the calc, mass is (170+9)to, where m  
is the mass of the electron. The corr. val. of a result 
previously reported is (180+20)m. N . M. B.

N ew  effect in  the asym m etry of radiation  
from  hydrogen positive rays in  an electric field.
R. Geba uer  (Naturwiss., 1939, 27, 228).—The 
Stark eifect components of the Hg and Hy lines in an 
electric field were observed simultaneously with two 
spectral apparatus in opposite directions, both 
perpendicular to the positive rays and to the direction 
of the field. When the field was made slightly 
inhomogeneous asymmetry of the components was 
observed, the width of the short-wave component 
being >  that of the long-wave component when 
viewed in one direction, and the reverse in the 
opposite direction. The effect is not a Doppler 
effect. A. J. M.

Determ ination of the m ob ilities of gaseous  
ions. (Ml l e .) E. Montel  (Compt. rend., 1939, 
208, 1141— 1144).—A new method has been devised 
for the determination of the mobilities of gaseous ions 
in which the ions, produced by X-ray irradiation, are 
subjected to the influence of an electric field and the 
current produced by their displacement is amplified 
and measured. W. R. A.

Production of ions in the auroral g low . J.
Kaplan (Physical Rev., 1937, [ii], 52, 257).— 
Hypothetical. L. S. T.

C lassification and correspondence of the chem 
ica l elem ents and their com pounds. R. Lauti£  
(Bull. Soc. chim., 1939, [v], 6 , 677—683).—An 
arrangement of the periodic table corresponding with 
electronic structures. F. J. G.

M ases of cLi, 7Li, 8B e, aB e, 10B , and UB . S. K.
A llison (Physical Rev., 1939, [ii], 55, 624—627).— 
Vals. are deduced with the help of energy release data 
in the two inodes of disintegration of Be under proton 
bombardment (cf. A., 1939,1 ,172). The introduction 
of the revised electronic charge' makes changes 
<0-07% in the accepted range-energy curve for a- 
particles. Assuming H =  1-00813+0-00002, D =
2-01473+0-00002, and 4He =  4-00386+0-00006, the 
deduced masses are 6Li =  6-01670+0-00012, 7Li =  
7-01799+0-00011, 8Be =  8-00753+0-00013, 9Be =
9-01474+0-00014, 10B =  10-01579+0-00022, and
11B =  11-01244 +0-00019. These masses are com
pared with several observed nuclear reactions and 
mass-spectrograpliic doublets. N. M. B.

M ass of the norm al litre and com pressib ility  
of gaseous carbon m onoxide. A t. w t. of 
carbon. E. Moles and M, T. S alazar (Congr. 
int. Quim. pura apl., 1934, 9,11, 217—224; Chem. 
Zentr., 1937, i, 1115).—The at. wt. val. 12-007+0-001 
is obtained, the ratio 12C : 13C being 100 : 1.

A. J. E. W.

D eterm ination of the at. w t. of lead by the 
R ichards-H önigschm id m ethod. I. Prepar
ation of chem ically  pure silver as a standard  
for determ ination of the at. w t. of lead. V. M.
P ermjakov (J. Gen. Chem. Russ., 1938, 8 , 1881— 
1886).—Ag containing 0-3—0-5 p.p.m. of Ca is pre
pared by the method of Hönigschmid (Mitt. Inst. 
Radiumforsch. Wien, 1914, 56, 5 ; 1916, 8 6 , 10), with 
minor modifications. R. T.

Constancy of 40K. A. K. B rew er  (Physical 
Rev., 1939, [ii], 55, 669).—Investigations on K 
minerals of various ages and from various sources 
support the conclusions of Smythe (cf. A., 1939,1 ,171) 
that the 39K /10K abundance ratio is comparatively 
const, throughout nature. N. M. B.

E nrichm ent of xenon isotopes and their detec
tion . W. Groth (Naturwiss., 1939, 27, 260—261).— 
The Hertz diffusion process and the Clusius separation 
method were used simultaneously in the separation of 
Xe isotopes. A Clusius separation tube 1 m. long can 
be as effective as 12  Hertz diffusion pumps, and a 
better separation was effected if the diameter of the 
tube was decreased to 0-5 cm. With wire temp, of 
1200° and 1650° the variation in the at. wt. of the 
fractions collecting at the “ light ” and “ heavy ”, ends 
of the apparatus was plotted against time. The 
thermal conductivity method was used for the analysis 
of the fractions and differences > 1  at. wt. unit were 
obtained. A. J. M.

Isotopic constitution of hafnium , yttrium , 
lutecium , and tantalum . A. J. D empster (Physi
cal Rev., 1939, [ii], 55, 794—795).—Photographs of 
ions obtained from a high-frequency spark showed a 
new isotope 174Hf, with intensity 0-3% of the total; 
there was also indication of a possible 172Hf. No 
confirmation could be obtained of 177Lu and 179Ta, nor 
of a Y isotope of at. mass 91. N. M. B.

Isotopic abundance and at. w t. of europium .
H. L ic h tb la u  (Naturwiss., 1939, 27, 260).—The iso
topic abundance of Eu has been determined; 
151Eu : 153Eu =  96-3+1-2 : 100. No other isotopes 
were discovered, and if present cannot be >0-4%. 
The mean mass no. is 152-019+6 X 10-3. Using 
Dempster’s val. for the packing fraction, and convert
ing to the chemical scale, the at. wt. of Eu is 151-95 
+0-01, or using Aston’s val. for the packing fraction 
the val. is 151-92+0-03. A. J. M.

Radioactivity of g la ss , porcelain, and m ica.
S. Gawronski (Acta Phys. Polon., 1939, 7, 253—271). 
—By a counter method weak natural radioactivity has 
been detected in insulator porcelain, two glasses, and 
three different micas. The nature of the rays was 
examined by measurement of the absorption in thin 
sheets of Cu and Al. The radiations from porcelain 
and Indian mica were found to be homogeneous and 
corresponded in penetrating power with the ß-radia- 
tion of K. The other materials gave inhomogeneous 
radiations which were approx. separated and identified 
as follows : Fischer glass, Ra (y), K (ß), and Ra-jB (y); 
Thüringer glass, U-X2 (ß and y), and Ra-ß (y ); East 
African mica, K (ß) slightly inhomogeneous; Mada
gascar mica, Th-C" (ß) and Ra (ß). ~ J. A. K.



GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. 293

A ctinium  series of radioactive elem ents and  
their influence on geological age m easurem ents.
A. V. Gkosse (Physical Rev., 1939, [ii], 55, 584^-584). 
—A confirmatory discussion of the results of Nier (cf. 
A., 1939,1, 169) and an examination of discrepancies.

N. M. B.
Energy loss of h igh-energy (3-rays in  lead. 

J. J. T urin  and H. R. Crane  (Physical Rev., 1937, [ii], 
52, 247).—Using |3-rays from 8Li, cloud-chamber 
measurements of the loss of energy of electrons in 
passing through Pb have been extended to incident 
energies of 11 Me.v. For 0-5 mm. of Pb, average losses 
are 50% >  predicted vals. L. S. T.

[3-Ray spectrum  of radium -22. L. H. Martin  
and A. A. T ow nsend  (Proc. Roy. Soc., 1939, A, 170, 
190—205).—A magnetic (3-ray spectrometer is 
described. The (3-ray spectrum of a source of Ra-7? in 
equilibrium with Ra-D was investigated, special 
attention being paid to the effect of back-scattering in 
the source support and absorption in the window of 
the counter. The results cannot be explained by the 
Fermi theory, or the modification of Konopinski and 
Uhlenbeck. G. D. P.

y-Rays of radium -E .  J. A. G r a y  (Phvsical 
Rev., 1939, [ii], 55, 586—587).—Curves for the absorp
tion in A1 of the soft y-rays of Ra-2? and for the produc
tion of X-rays in A1 by the fast and slow (3-rays from 
Ra-i? are given and discussed. N. M. B.

y-Rays from  boron and beryllium  under proton  
bom bardm ent, and from  lith ium  under deuteron  
bom bardm ent. W . G. S h e p h e r d , R. 0 . H a x b y , 
and J. H . W illiams (Physical Rev., 1937, [ii], 52, 
247).—Under proton bombardment, B emits a hard 
y-ray. The resonance observed at 180 kv. has been 
confirmed. No y-rays harder than background X-rays 
from the accelerating tube have been observed from 
Be bombarded by 200-kv. protons. The y-ray from 
Li under deuteron bombardment has an energy of 
400±25 kv. L. S. T.

Intensity distribution in Compton scattering  
of y-rays. Z. B ay  and Z. S zepesi (Z. Physik, 1939, 
1 1 2 , 20—28).—A method of greatly increased accuracy 
for measuring the angular distribution of secondary 
radiation excited by y-rays is described. Results are 
given for A1 between the angles 50° and 140°; these 
agree with vals. calc, from the formula of Klein and 
Nishina. H. C. G.

N uclear effect and scattering of y-rays. Z.
B ay  and G. P a pp  (Z. Physik, 1939, 112, S6—91).— 
Intensity distribution of scattered radiation arising 
from the incidence of y-radiation from Ra on sheets of 
Pb and A1 is independent of the angle. Comparison 
between nuclear scattering and Compton scattering 
shows the experimental results to agree with the 
calculations of Jaeger and Hulme and of Klein and 
Nishina. H. C. G.

G am m a radiation from  ”^Au. G. J. Sizoo and
C. E ijkm an  (Physica, 1939, 6 , 332—336).—The y- 
radiation contains a hard component with an energy of 
~2-5 Me.v., and an intensity of ~0-02 quantum per 
disintegration. L. J. J.

Low-energy neutrons from  the deuteron- 
deuteron reaction. E. H ud spe t h  and H. D unlap  
(Physical Rev., 1939, [ii], 5 5 , 587—588; cf. Bonner, 
A., 1938, I, 339).—Using a cloud chamber containing 
H2 and EtOH vapour and a D3P 0 4 target, the low- 
energy neutron spectrum was obtained. The in
tensity ratio of the high- and low-energy groups is 
~ 1  : 16. N. M. B.

N eutron-proton scattering cross-section . L.
Sim ons (Physical Rev., 1939, [ii], 55 , 792—793).—In 
view of the divergence of calc, and experimental vals., 
measurements were made with different thicknesses of 
H20  as a proton scatterer and I and Ag as detectors. 
The corr. mean free path of the resonance neutrons in 
H20  was 0-91 cm., corresponding with a proton cross- 
section of 14-8 X 10-24 (cross-section for 0  =  3-3 X 
10-24 sq. cm.). The discrepancy with Cohen’s val. 
(cf. A., 1939, 1, 172) is discussed. N. M. B.

Production of photo-neutrons from  a source  
w ith  Ra-y - f  B e. Z. O lla n o  (Nuovo Cim., 1938, 
15 , 541—550).—Measurements have been made of the 
no. of neutrons obtainable from various Ra-y Be 
sources. The mean collision cross-section for the 
process in which the hardest y-rays of Ra liberate 
neutrons from Be is 2-0±0-3 X 10-27 sq. cm.

0 . J. W.
Scattering of neutrons by iron. R. F. B acher 

(Physical Rev., 1937, [ii], 5 2 , 248).—The scattering of 
Rh resonance neutrons by thick and thin Fe scatterers 
above a detector on a paraffin cylinder has been 
investigated. The albedo effect contributes largely to 
the scattering. For 5-4 cm. of Fe, the ratio of absorp
tion to scattering cross-section is 0-22. L. S. T.

D istribution  of particles of d isintegration  of 
nitrogen under the action of fast neutrons. 
Resonance levels of the 15N nucleus. J. T htbaud  
and P. Comparât (J. Phys. Radium, 1939, [vii], 10 , 
161— 170).—A detailed account of work already noted 
(cf. A., 1938,1, 427, 489 ; 1939,1, 53). W. R. A.

Scattering of fast neutrons of different energy.
H. Aoki (Physical Rev., 1939, [ii], 5 5 , 795; cf. A., 
1939, I, 171).—Curves of the scattering cross-section 
of 32 elements for D +  D and Li -f  D neutrons of 
energies 2-1—2-8 Me.v. at various angles to the 
incident deuteron are given and discussed.

N. M. B.
E m ission  of neutrons during the artificial 

disintegration  of uranium  nuclei. P ossib ility  
of chain reaction. C. H a e n n y  and A. R osenberg  
(Compt. rend., 1939, 2 0 8 , 898—900).—With the aid 
of a hexane-ionisation chamber (A., 1938, I, 289) it 
has been shown that a neutron beam tends to increase 
in intensity during passage through a large amount of 
U. The effect is attributed to secondary emission of 
neutrons from disintegrated nuclei replacing the 
absorbed primary neutrons. The chain effect obtained 
suggests the possibility of using U  to intensify weak 
sources of neutrons and of producing appreciable 
quantities of the transmutation products. • J. W. S.

Delayed neutron em ission  w hich  accom panies  
fission  of uranium  and thorium . R . B. R o berts, 
L. R . H a fstad , R . C. Me y e r , and P. W ang (Physical 
Rev., 1939, [ii], 55 , 664).—Further evidence shows
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that direct neutron emission, and not photodisin
tegration, is responsible for the delayed neutrons 
produced by neutron bombardment of U (cf. A., 1939, 
I, 235). The measured cross-section for the produc
tion of delayed neutrons by Li-neutron bombardment 
of U (high-energy neutrons) ■was «—4 X 10-26 sq. cm. 
which is ~  one half the cross-section for fission when 
fast Rn-Be neutrons are used. Delayed neutrons 
were observed from Th(N03)3 which had been activ
ated by fast Li neutrons. The intensity was of that 
observed from U ; the period was ~  the same as that 
of delayed neutrons from U. N. M. B.

y-Rays from  uranium  activated by neutrons.
J. C. Mouzon, R . D. P ark , and J. A. R ichards, juri. 
(Physical Rev., 1939, [ii], 5 5 , 6 6 8 ).—Integral curves 
for runs of photographs obtained when U nitrate in a 
Pb envelope was bombarded with neutrons in a cloud- 
chamber filled with air and EtOH vapour in a mag
netic field are given, together with the corresponding 
curve for the Pb in absence of U. Results indicate 
that the y-rays above 4 or 5 Me.v. are associated with 
the fission process and are probably emitted by the 
excited products of the ruptured U nucleus.

N. M. B.
C ross-sections of m eta llic uranium  for slow  

neutrons.- M. D . W h ita k e r ,  C. A. B a r to n , W . C. 
B r ig h t ,  and E. J. M urphy (Physical Rev., 1939, 
[ii], 5 5 , 793).—Since cross-sections obtained by 
investigations on elements and on their compounds 
are liable to differ, measurements of the transmission 
of U metal for slow neutrons are reported. The results 
obtained are: total cross-section 23-1 ±0-5 x  10-24; 
capture cross-section 11 ± 3  X 10-24; scattering cross- 
section 12+3 X 10-24 sq. cm. N. M. B .

Production of neutrons in  uranium  b om 
barded by neutrons. H . L. A n d e r s o n , E. F erm i, 
and H . B. H anstein  (Physical Rev., 1939, [ii], 5 5 , 
797— 798).—Preliminary experiments with a Rn +  Be 
source of neutrons and with photo-neutrons emitted 
from a block of Be irradiated with y-rays from Ra 
support the view that neutrons are emitted by U  
under neutron bombardment. N. M. B.

Instantaneous em ission  of fast neutrons in  
the interaction of slow  neutrons w ith  uranium .
L. Szilard and W. H. Zin n  (Physical Rev., 1939, 
[ii], 55, 799—8 0 0 ; cf. preceding abstract).—Using 
photo-neutrons liberated from a Be block by the 
y-rays of Ra and slowed down by paraffin wax, 
together with a He-filled ionisation chamber and 
amplifier detector, an emission of fast neutrons in 
the U fission process was found. Replacement of the 
He chamber with an ionisation chamber lined with 
U30 8 allowed an estimation of ~ 2  neutrons per 
fission to be made. Indications were obtained that 
the no. of neutrons due to delayed emission must be 
very small (cf. Roberts, A ., 1939, I, 235).

N. M. B.
A rtificial radioactivity. IV. K. D ie b n e r  and

E. Grassmann  (Physikal. Z., 1939, 4 0 , 297—314; 
cf. A ., 1938, I, 3S1).—Further results to the end of 
1938 are reviewed.

Radioactivity of 8Li. C. K it t e l  (Physical Rev., 
1939, [ii], 5 5 , 515— 519; cf. Rumbaugh, A ., 1937,

I, 5).—The continuous distribution of a-particles, 
which is not given correctly by the Konopinski- 
Uhlenbeck theory, observed in the (3-decay of 8Li is 
examined theoretically on the Fermi theory of p-decay 
and is accounted for by an approx. form of this theory. 
The abnormally small val. found for Fermi’s const, g 
for the P-decay process classes the process as im 
probable. N. M. B.

Internal conversion electrons from  80B r. G. E.
V alley  and R. L. McCreary  (Physical Rev., 1939, 
[ii], 5 5 , 6 6 6 ; cf. Segrfe, A., 1939, I, 169).—The 
negative electron spectra of 78' 80’ 82Br produced by 
proton bombardment of thin Se films were examined 
in the region 13—150 e.kv., and showed two strong 
lines of electrons at 4 4+ 1  and 33-5+1 e.kv., and a 
much weaker line at 21-5+2 e.kv. The 44 and 33-5 
lines belong to 80Br (4-4 hr.), and agree with L  and K  
conversion in Br of a y-ray of ~ 45  e.kv.; the 21-5 line 
belongs either to 80Br (4-4 hr.) or to 82Br (33 hr.) and is 
the result of either L  conversion of a 23-e.kv. y-ray 
or K  conversion of a 34-e.kv. y-ray. N. M. B.

E xcited states of nuclei. F. J. W isn ie w sk i 
(Acta Phys. Polon., 1939, 7, 245—252).—y-Rays of 
energies 4, 6-9, and 12 Me.v. are observed during the 
reactions JLi +  1H =  2£He and ®Li +  ]H =  2He +  
¿He. From theoretical calculations of the energies 
of excited states of nuclei, these rays have been 
ascribed to 7Li, 4He, and °Li, respectively. J. A. K.

Coincidence investigations of the nuclear  
transform ation of boron by protons. K. F in k  
(Ann. Physik, 1939, [v], 34, 717—739).—Coincidence 
measurements indicate that 8Be formed in the process 
UB (p, a) 8Be disintegrates spontaneously into two 
a-particles. The results of absorption measurements 
on the a-particles formed cannot be interpreted on the 
assumption that disintegration is isotropic with 
respect to the centre of gravity of the 8Be nucleus. 
Coincidence measurements for the process n B (j), a) 
aa also indicate a non-isotropic disintegration.

0 . D. S.
Short-range a-particles from  19F +  1H. W. B.

McL e a n , R. A. B ecker , W . A. F ow ler , and C. C. 
L auritsen  (Physical Rev., 1939, [ii], 5 5 , 796).— 
The y-ray spectrum from the bombardment of 19F  
by protons of energies >750 kv. consists of a single 
line at 6-0+0-2 Me.v., and a first resonance at 330 kv. 
(cf. Hafstad, A., 1936, 1313). The range distribution 
curve of particles produced by the bombardment 
of CaF2 (19F) with 350-kv. protons is consistent with the 
assumption that the group consists of a-particles due 
to the reaction 19F  +  aH -> (20Ne) -> 18*0 +  4He +  Q ; 
16*0 -> 160  +  7tv. The calc. val. of Q =  1-74+0-10 
Me.v. so that the excited state of 0  involved lies 6-2 
Me.v. above the ground state, in good agreement 
with the observed y-ray energy. N. M. B.

R adioactivity produced in  sulphur and phos
phorus by fast neutrons. J. Cichocki and A. 
S oltan (Acta Phys. Polon., 1939, 7, 240—244; 
cf. A., 1938, I, 489).—Fast neutrons from Li +  D  
induce in S a radioactivity of half-life 2-6 hr. found 
chemically to be fJSi formed by +  Jn. =  fJSi +  
¿He. The activity is identical with that produced by 
the reaction fJP +  \n — |H  +  fJSi (half-life 157-1 +
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1-0 mill.) The half-life of ?JP produced by ?JP +  
10w =  25w +  f°P is 130-6±l-5 sec., and that of f?P 
from +  0« =  “P +  IH is 14-33±0-2 days.

J. A. K.
E xcitation  functions of the transform ations 

fJAl (a ; n) fJP and xgB (a ; «) ^N. A. S zalay (Z. 
Physik, 1939, 112,, 29—44).—The transformations 
were produced by a-particles of 5-3 Me.v. in an appar
atus embodying a spherically symmetrical arrange
ment about an approx. point source of a prep, of Po. 
Abs. yields of the transformation products, and 
-resonance energies of the transformations, were 
determined and compared. A selection rule for the 
branching transformation of the intermediate nucleus, 
31P, is established. H. C. G.

Chem ical separation of isom eric 80B r atom s.
L. J. Le R otjx, C. S. Lu, and S. S ug d e n  (Nature, 
1939, 143, 517—518).—The addition of a few % of 
NH2Ph to an org. bromide before irradiation with 
slow neutrons gives a large increase in the amount 
of radio-Br which can be extracted subsequently by 
H20  or dil. acid. The capture y-rays disrupt or 
activate the C-Br linking and facilitate the reaction 
RBr -f- NH2Ph =  NH2RPh+ -f- Br~. This reaction 
gives a large separation of the 80Br isomerides, and a 
curve showing the separation obtained when 5 % of 
NH2Ph are added to C2H4Br2 irradiated with slow 
neutrons from RaSO,, -¡- Be is given. The hydrolysis 
of Bu°Br under the conditions described also gives a 
marked separation of the isomcric MBr atoms. These 
results confirm the finding of Segrk et al. (A., 1939,1, 
169) and DeVault and Libby (ibid., 173) that the 
isomeride of 80Br with a half-life of 4-5 hr. decays by a 
y-ray change to an isomeric ^Br emitting [3-rays with 
a half-life of 18 min. L. S. T.

W ave-length relationship of nuclear photo- 
effects : the radioactive isotopes of selen ium .
W. B othe and W. Gentner  (Z. Physik, 1939, 112, 
45—64).—An electrostatic generator and canal-ray 
tube for operation at 1000 kv. are described. Nuclear 
photo-effects were examined and relative yields 
determined for a series of elements using the y- 
radiation from UB (p ; y) “C. Spurious effects arising 
from neutrons were eliminated by control experiments. 
Nuclear y-absorption spectra are essentially con
tinuous and, in general, the absorption increases with 
increasing /iv. The apparent reaction cross-section 
of Cu with y-radiation from 7Li ( p ; y) 8Be is 2-3 
times <  that with y-rays from UB (p ; y) ,2C. Mixture 
ratios of the two 8°Br isomerides are 0-9 with the Li 
radiation and 2-6 with B radiation. The 4-5-hr. 
80Br isomeride is possibly a metastable excited state 
of the 18-min. isomeride and its proportion increases 
with increase in excitation of the 81Br intermediate 
nucleus from which 80Br results by neutron emission. 
Nuclear photo-effects with Se produce two radio
active isotopes. Their decay curve corresponds with 
the two known half-life periods of 17 and 57 min. 
They result from neutron emission and have masses 
75, 79, or 81. Snell’s Br (2-4-hr.) isotope cannot arise 
from Se activated by either photo-effect or slow 
neutrons; it may be derived from a third Se isotope 
of unknown period, produced in very small quantity.

H. C. G.

N ew  periods of radioactive tin . J. J. Livtn- 
good and G. T. Seaborg (Physical Rev., 1939, [ii], 55, 
667).—The Sn ppt. prepared by bombardment of Sn 
with 5-Me.v. deuterons contains activities of half-lives 
9 min., 40 min., 26 hr., 10 days, ~70  days (all 
negative), and <400 days (sign unknown). Possible 
identifications are discussed; the most probable are
9 min. 125Sn, 70 days 113Sn. The previously reported 
121Sn (24 hr.) is probably in error (cf. A., 1936, 1315). 
A chemical separation for Sn after activation of Cd 
with 16-Me.v. He ions gives a ppt. containing activities 
70 days (sign unknown), 25 min., 3 hr., and 13 days 
(all negative). N. M. B.

Radioactive tellurium  : further production  
and separation of isom ers. G. T. S eaborg , J. J. 
L ivingood , and J. W. K e n n e d y  (Physical Rev., 
1939, [ii], 55, 794; cf. A., 1939, I, 233).—The consti
tuents of three isomeric pairs were separated chemic
ally by the method of Segrè (cf. ibid., 169) ; in each 
case the short-period grows from the long-period 
activity. Prolonged bombardmont of I with fast 
neutrons from Li +  D produces 127Te (90 days and
10  hr.); these activities are produced with much 
greater intensity by deuteron bombardment of Te. 
131Te (1-2 days and 25 min.) are produced by deuteron 
bombardment of Te, and 129Te (30 days and 70 min.) 
are similarly produced. Activation of Sb with 8 -Me.v. 
deuterons or with 4-Me.v. protons gives 121Te (120 
days). N. M. B.

R adiations from  radioactive substances: 198Au, 
152Eu, 10CA g, 64Cu, and 13N . J. R . R ich ardso n  
(Physical R ev., 1939, [ii], 55, 609—614).—-The y- 
radiation from 198Au and 152Eu was investigated with 
a H2-filled cloud-chamber in a magnetic field. 198Au 
(2-7 days) shows three lines with energies 70, 280, and 
440 kv., and relative intensities 0-15, 1-0, and 1-2. 
The [3-spectrum has an inspection upper limit of 0-83 
Me.v., and the distribution shows that the 440-kv. 
y-radiation is internally converted with a coeff. of 0-1  ; 
thus the 70-kv. radiation is probably entirely K  radia
tion emitted after internal conversion. The 152Eu 
y-distribution shows three main groups of 40 kv., 0-3 
and 0-9 Me.v. The 40-kv. radiation is ascribed to the
11 radiation of Sm emitted as a consequence of the 
orbital electron capture process in 152Eu. 106Ag (8
days) shows evidence for the JiT-electron capture 
process, the electron spectrum consisting probably of 
secondary electrons from the y-radiation following the 
capture process. Comparison of the distribution of 
electrons ejected from a Pb radiator and from 64Cu by 
a thin source of 13N  indicates the presence of a 280-kv. 
y-ray from 13N  with the relative probability of —0-4 
quantum per positron. N. 31. B.

Energy d istribution  of the products of irradi
ation of uranium  w ith  neutrons. G. VON Droste 
(Naturw'iss., 1939, 27, 198).—Four, instead of the two 
expected, groups of particles have been found as 
products of the irradiation of U with neutrons, the 
investigation being carried out by a thyratron and 
confirmed by an oscillograph method. The approx. 
max. energies of the groups are 33, 56,71, and 95 Sle.v.

A. J. M.
Products of irradiation of uranium  w ith  

neutrons. I. N oddack  (Naturwiss., 1939, 27, 212—
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213).—The possibility of the disintegration of a 
nucleus into two nuclei lower in the periodic table was 
mentioned by the author in 1934. A. J. M.

T ransm utations of uranium  and thorium  
nuclei by neutrons. E. B retscher  and L. G. 
Cook (Nature, 1939, 143, 559—560).—Layers of U  
and Th oxides have been bombarded by a mixture of 
fast and slow neutrons from Li -f- D, and the active 
substances deposited on glass plates ~ 1  mm. away 
have been investigated. With U, half-lives of 8 6  min. 
have been assigned to B a, of 4 hr. and 40 hr. to La, and 
of 16 min., 75 min., and 72—76 hr. to elements of the 
“ trans-U ” type. The 16-min. and 72—76-hr. 
activities are due to recoiling fragments of the bursting 
U nucleus; they are not “ trans-U ” elements from U 
by a chain of (3-processes. With Th, the recoil 
activities on the plates show many periods, some of 
which have been classified into groups according to 
their chemical behaviour. L. S. T.

D roplet fission  of uranium  and thorium  nuclei.
M. A. Tttve (Science, 1939, 89,202—203).—The detec
tion of the high-energy recoil particles demanded by 
the hypothesis of droplet fission of the U nucleus (A., 
1939, I, 233) is described. The yields from Th and U 
exposed to Li +  D neutrons at 103 kv. are similar in 
magnitude. No effect was observed from Bi, Pb, Tl, 
Hg, Au, Pt, W, Sn, or Ag. The U fissions appear to be 
produced by different processes for fast and slow 
neutrons, the fast-neutron process requiring >0-5  
Me.v. but <2-5 Me.v. for effective operation. For Th, 
only the fast-neutron process is effective; it requires 
between 0-5 and 2-5 Me.v. L. S. T.

D issym m etry  of the rupture of uranium . G. 
B eck and P. H avas (Compt. rend., 1939, 208, 1084— 
1086).—A general explanation of the rupture of U by 
neutrons into two non-identical nuclei is advanced. 
Beyond the range of nuclear radiations the only forces 
acting on the nuclei are coulombic forces. The 
probability of rupture becomes considerable only when 
the kinetic energy at this distance is positive. From 
this viewpoint nuclei with Z =  37 to 55 may be 
produced by the rupture. The ratio of X.2, the period 
of rupture produced by neutrons, to X,, the period of 
spontaneous disintegration of “ U, gives the increased 
probability of rupture. W. R. A.

Further products of uranium  cleavage. P.
A belson  (Physical Rev., 1939, [ii], 55, 670).—Dis
integration products of U have been found as follows : 
Sb (< 15 min.) -> To (72 hr.) 1 (2-5 hr.) and 131I 
(8 days). Te (40 min.) -> I (54 min.). To (1 hr.) -> 
I (22 hr.). Sb (4-6 hr.) 129Te (70 min.). Sb(5min.) 
and Sb (40 min.). Separations and identifications are 
described and discussed. N. M. B.

Production of neutrons by cosm ic rays. G.
Cocconx and Y. T ongiorgi (Naturwiss., 1939, 27, 
211).—The experiments of Froman et al. (A., 1939, I,
55) have been repeated, but the occurrence of neutrons 
to the extent of 30% of the hard component of cosmic 
rays could not be confirmed. If the effect is real it is 
<  this. A. J. M.

Variation of [cosm ic-ray] show er intensity  
and m esotron d isintegration  over a period. J.
B arn6thy and M. F orr6  (Z. Physik, 1939, 112,

208—214).—Observations of shower intensity to
gether with barometer, temp., and magnetic effects 
during one year are examined. Differences between 
barometer and temp, effects on the vertical and 
shower intensities are explained on the basis of 
mesotron decomp. H. C. G.

Are there m ultiple charged prim ary particles 
in  cosm ic radiation ? M. S. V allarta (Physical 
Rev., 1939, [ii], 55, 583).—The explanation of the 
latitude effect for large cosmic-ray bursts as reported 
by Jesse (cf. A., 1939,1 ,236) gives rise to the possibility 
that the primary particles responsible for the effect 
may carry a multiple of the electron charge and have 
large mass. Other explanations are briefly discussed.

N. M. B.
H ard com ponent of cosm ic radiation. A.

B ramley (Physical Rev., 1937, [ii], 52, 248).—The 
abnormally low radiation losses of the penetrating 
particle responsible for this component are discussed.

L. S. T.
Frequency of cosm ic-ray show ers produced  

in  different m eta ls. J. C. Stea rns  and D. K. 
F roman (Physical Rev., 1937, [ii], 52, 254—255).— 
The frequency of shower production in Pb, Sn, Cu, Fe, 
Zn, and Al has been determined. The no. of showers 
per atom is approx. oc (at. no .)2 L. S. T.

E Sects of tim e and m eteorological factors on 
the in tensities of cosm ic-ray prim aries and 
show ers. D. K. F roman  and J. C. Stearns  
(Physical Rev., 1937, [ii], 52, 255).—The hourly 
counting rate of a set of triple:coincidence Geiger- 
Müller counters has been observed for ~3000 hr. in 
counting ~ 1 90,000 showers from Pb, and for ~1500 
hr. in counting —160,000 vertical primary rays. An 
equation connecting counting rate with local time, 
atm. pressure, temp., humidity, and the earth’s 
magnetic field is given. L. S. T.

A sym ptotic orbits of prim ary cosm ic rays.
A. B año s , jun. (Physical Rev., 1939, [ii], 55, 621— 
623).—A comparison of results with those of Lemaitre 
(cf. A., 1936, 774). N. M. B.

Penum bra at geom agnetic latitude 20° and the 
energy spectrum  of prim ary cosm ic radiation.
R. A. H utn er  (Physical Rev., 1939, [ii], 55, 614—
620).—The method previously described (cf. A., 1939, 
I, 175) for obtaining the penumbra is applied to 
various energies. Variation of the penumbra with 
energy and the relation of intensity to energy distribu
tion are examined. N. M. B.

Shallow  tracks [produced] by cosm ic rays. 
A. Shdanov  (Compt. rend. Acad. Sei. U.R.S.S., 22, 
163—165).—At. disintegrations produced by cosmic 
rays have been studied by the photographic technique 
previously employed (A., 1939,1 ,236). By measuring 
the lengths of the proton tracks and the curvature 
of the mesotron tracks the momenta of the various 
particles have been determined and the conservation 
of momentum established for a no. of collisions. It is 
suggested that in addition to Bohr’s liquid drop 
theory of nuclear disintegration other processes play 
a part in the interaction of cosmic rays and matter.

T. H. G.
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Stopping power of hydrogen at very low  
energies. F. T. R ogers, jun. (Physical Rev., 1939,
[ii], 55 , 588).—From a cloud-chamber experiment on 
the binding energy of the deuteron (cf. A., 1939, I, 
176) the calc. val. for the stopping power of H 2 for 
protons of energies <J)-22 Me.v. is '~0-35 (air = 1 ) .

N. Mi B.
Ionising radiation em itted  by ordinary m etals.

J. A. R e b o u l (Ann. Physique, 1939, fxij, 11, 353— 
458).—The ionisation of a gas in a closed vessel is 
not due to a sp. radioactivity of the metal of the walls 
of the vessel, but is due partly to cosmic rays, and 
partly to a characteristic radiation of the metal, 
comprising one or two bands, emitted under the in
fluence of cosmic rays. The radiation emitted by com
mon metals has been investigated, and shown to con
sist of waves of X comparable with that of soft X-rays, 
and possibly of positive and negative particles emitted 
from the surface with low velocities. The effect of 
the radiation on the photographic plate has also been 
investigated. The assumption that the effect is due 
to the formation of H20 2 at a metallic surface in 
contact with damp air does not explain all the facts, 
particularly the effects observed in atm. of H 2, N2, 
and C02 and in vac. The formation of H20 2 may, 
however, play a subsidiary part in certain cases, and 
H20 2 may be produced by the radiation itself.

A. J. M.
Scattering of radiation by the m agnetic elec

tron. W . F ranz  (Ann. Physik, 1938, [v], 33, 689— 
707).—Mathematical. The formula of Klein and 
Nishina (cf. A., 1929, 373) is generalised to include 
scattering by electrons of any spin before or after the 
scattering process. For magnetised Fe the influence 
of the direction of magnetisation on the intensity of 
twice scattered X- or y-rays should be detectable 
by experiment. O. D. S.

P hysica l p ossib ilities of ste llar evolution. G.
Gamow (Physical Rev., 1939, [ii], 55 , 718— 725).—  
The evolution of gaseous bodies, caused by physical 
processes in their interior and serving as energy 
sources, is considered with reference to observed 
states of stars. N. M. B.

(a ) E R egion of the ionosphere, (B) during the 
total so lar eclipse of 1 O ct., 1940. E. 0 .  H u l - 
burt  (Physical Rev., 1939, [ii], 55 , 639—645, 646— 
647).— (a ) Observations for the years 1930—1938 
of the diurnal variation of the max.-with-heiglit val. 
of the equiv. electron density agree closely with the 
theory that, in daylight, the ionisation is caused by 
solar radiation absorbed exponentially in a relatively 
quiet terrestrial atm.

(b ) Data for a suggested exact test of the theory 
are examined. N. M. B.

Advances in  nuclear physics as a resu lt of 
progress in  apparatus and m ethods. J. Mat- 
tauch (Naturwiss., 1939, 27, 185—195, 201—205).— 
A review dealing with the development of the know
ledge of the structure of the nucleus with particular 
reference to the apparatus employed. A. J. M.

Deviation of light atom ic nuclei from  the 
Hartree oscillator m odel. S. W atanabe  (Z.

Physik, 1939, 112, 159—198).—Various deviations 
and their causes are examined mathematically.

H. C. G.
Conception of surface tension in  nuclear 

physics. J. S olomon (Compt. rend., 1939, 208, 
896—898).—Theoretical. • J. W. S.

A tom ic nuclei. G. P. H arnvvell (J. Franklin 
Inst., 1939, 227, 443—459).—A review. A. J. M.

Structure of nuclei. F. J. W isn ie w sk i (Acta 
Phys. Polon., 1939, 7, 207—213).—Theoretical calcul
ations of mass defects of H, He, Li, and Be nuclei.

J. A. K.
B inding energy of the 16N  nucleus. B. R a d - 

zinski (Acta Phys. Polon., 1939, 7, 231—239).— 
Theoretical. The calc, binding energy is within 3-5% 
of the experimental val. J. A. K.

A nalysis of nuclear binding energies. W. H.
B arkas (Physical Rev., 1939, [ii], 5 5 , 691—698).— 
An analysis of the fine structure of the mass defect 
curve with special reference to the nuclear symmetry 
character leads to satisfactory empirical curves for 
functions in Wigner’s theory (cf. A., 1937, I, 440). 
Deductions on nuclear shells and binding energies of 
known and unknown unstable nuclei are made, and 
computed and observed vals. of —150 at. masses are 
tabulated. N. M. B.

B inding energies of lig h t nuclei. W . A. T y r 
rell , jun., K. G. Carroll, and H. Margenau  
(Physical Rev., 1939, [ii], 5 5 , 790).—On the basis 
of a method of calculation previously given (cf. A.,
1939,1, 6 ) upper bounds to the second-order perturb
ation energy for 5He, 6He, 6Li, and 7Li are obtained 
and divergences from Hartree approximation results 
are discussed. N. M. B.

M ass of the m esotron  and of other elem entary  
particles. A. P roca and S. Goudsm it  (Compt. 
rend., 1939,208, 884—887).—The relationship between 
the observed mass of a particle at rest and its material 
mass, spin, and charge distinguishes between ele
mentary particles with and without material mass. 
Application of the relation indicates that the mass of 
the mesotron is ~ 1 0 0  times that of the electron.

J. W. S.
Electric quadrupole m om ent of the deuteron.

R. F. Christy  and S. K usaka  (Physical Rev., 1939,
[ii], 55 , 665).—Mathematical. The val. assumed by 
Kellogg (cf. A., 1939, I, 176) is corr. on the basis of 
theoretical spin-orbit interaction considerations.

N. M. B.
M olecular beam  resonance m ethod for 

m easuring nuclear m agnetic m om ents. M ag
netic m om ents of “Li, ¡Li, and ^F. I. I. R a b i, 
S. Millm an , P. K usch , and J. R. Zacharias (Physical 
Rev., 1939, [ii], 5 5 , 526—535; cf. A., 1938, I, 172, 
293).—A detailed account of a new method previously 
reported. Vals. found for 7Li, 6Li, and 19F are 3-250, 
0-820, and 2-622 nuclear magnetons, respectively.

. N. M. B.
D eterm ination of the signs of nuclear m a g 

netic m om ents by the m olecular beam  m ethod  
of m agnetic resonance. S. Millm an  (Physical 
Rev., 1939, [ii], 5 5 , 628—630; cf. preceding abstract).— 
It is shown that the method determines the sign of a
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nuclear moment even though an oscillating per
turbing field is substituted for the rotating field 
required by theory. The sign is obtained from an 
asymmetry in the resonance curve introduced by the 
end effects of the oscillating field. The signs for 6Li, 
7Li, and 19F were found to be positive, in agreement 
with known results. N .M .B .

N uclear m agnetic m om ent of beryllium . P.
K usch , S. Millm an , and I. I. R abi (Physical R ev., 
1939, [ii], 55, 666—-667).—From experiments on 
NaF,BeF2 and KF,BeF2, using the mol. beam magnetic 
resonance method, the val. of g, the ratio of the 
magnetic moment to the angular momentum of a 
nucleus, is 0-783±0-003 for JBe, referred to that of 
7Li (¡7 =  2-167). The sign of the moment is found to 
be negative (cf. preceding abstract). In the absence 
of any reliable val. for the spin no definite val. can be 
ascribed to the moment of the nucleus, and possible 
vais, are discussed. The most probable spin is 
3/2, giving -1 -175  nuclear magnetons for the moment.

N. M. B.
M agnetic m om ent in  ferrom agnetic alloys.

I. Activation and the elem entary m om ent. R.
F orrer (J. Phys. Radium, 1939, [vii], 10, 181—187). 
—A detailed account of work already noted (cf. A., 
1939, I, 70, 131). W. R. A.

Self-consistent field for doubly ionised chrom 
iu m . R. L. Mo o ney  (Physical Rev., 1939, [ii], 55, 
557—560).—Full calc, data for Cr h i in the con
figuration (3p)6(3</)4 are tabulated. N. M. B.

Spectroscopic and free electron values of e/m .
J. A. B ea r d en  (Physical Rev., 1939, [ii], 55, 584),—  
Contrary to the classification of Birge (cf. A., 1939,1,
56), the X-ray refraction measurement (cf. ibid., 6 ) is 
in reality a free electron result, and a consequent 
regrouping of the two sets of vais, reveals the original 
discrepancy of results as obtained by the two methods. 
The average val. recommended for calculations, with 
probable error sufficient to include both sets of results, 
is (1-7591 ±0-0008) x  107 abs. e.m.u. N. M. B.

B inary m ethod for the determ ination of the 
constants of radiation. B. A l ex a n d r o v  and A. 
Courtener  (Tech. Phys. U.S.S.R., 1938, 5, 437—
446).—All previous methods for the determination of 
radiation consts. have involved knowledge of the temp, 
of the surface of the radiating body. In a new method 
proposed, two receivers at different temp, are directed 
towards the same object. By solving the equations 
for the exchange of radiant energy between each 
receiver and the radiator the temp, of the latter can 
be eliminated. T. H. G.

The electron in  the radiation field. 0 . S cher- 
zer (Ann. Physik, 1939, [v], 34, 5S5—602).—  
Mathematical. O. D. S.

Tem perature equilibrium  and tem perature  
m easurem ent in flam es. H. W o lebard  (Z. 
Physik, 1939, 112, 107— 128).—-Mol. conditions in 
hjrdrocarbon flames were investigated by spectro- 
graphic emission and absorption methods. The 
rotation of C2 mois in a welding flame shows a Maxwell 
distribution and indicates a max. temp, of 5180° K. 
OH absorption bands are very strong and may be used 
to determine flame temp. Perturbation of the OH

mol. in flames and excitation states of the C» mol. are 
discussed. H. C. G.

N H  bands in  the n ight sky spectrum . J.
K aplan  (Physical Rev., 1939, [ii], 55, 583).—The 
X 3360 band in the afterglow spectrum of N 2 is identi
fied as due to NH. It is proposed to identify the 
a 3374 and X3361 bands in the night sky spectrum as 
the two Q branches of the (0 , 0 ) and (1 , 1 ) bands of 
NH at X 3360 and X 3370. There is evidence of direct 
combination of at. N  and H in the high-pressure after
glow, and of the existence of at. N in the upper atm.

N. M. B.
Band spectrum  attributed to N B r. A. E lliott 

(Proc. Roy. Soc., 1939, A, 169, 469—475).—The spec
trum of the afterglow of N containing Br vapour was 
photographed in the range 6500 to 5400 A. The 
vibrational structure of the observed band system is 
analysed and it is concluded that the bands are 
emitted by the mol. NBr. G. D. P.

P ossib le presence of cyanogen bands in  spectra  
of red aurora of type B. R. B e r n a r d  (Compt. 
rend., 1939, 208, 1165—1167; cf. A., 1939,1, 229).— 
The spectrum of a mixture of N2 and C, produced by 
electronic bombardment, contains bands due to CN 
superimposed on those of N2. This spectrum is very 
similar to auroral spectra of type B  and it is concluded 
that it is the presence of CN mols. in the atm. which 
gives rise to this type of auroral spectrum.

W. R. A.
N ew  u ltra-violet band system  of silver iodide.

N. Metropolis (Physical Rev., 1939, [ii], 55, 636— 
638; cf. Brice, A., 1931, 1211; Mulliken, A., 1937,1, 
223).—A new system in the region 2100—2500 a . was 
photographed in a-bsorption at 700—900°. At higher 
temp, the system is overlapped by strong continuous 
absorption advancing from shorter XX. The bands 
degrade to the red and form sequences; the most 
intense bands are near 2230 a . An additional new 
system at 2150 a,  was found, and expressions for band 
heads of the two systems are given. N. M. B.

Spectra produced by electric d ischarges in  
carbon m onoxide. A. C icco n e  (Nuovo Cim., 1938, 
15, 532—540).—The conditions under which the 
Angstrom, Swan, and high-pressure bands (cf. A., 1929, 
964) appear in the spectrum of a discharge tube 
containing pure CO are described. With a very pure 
gas the high-pressure bands can be obtained alone. 
They are probably due to the CO mol. O. J. W.

Absorption spectra of carbon dioxide and 
carbon oxysulphide in  the vacuum  ultra-violet.
W. C. Price  and D. M. Simpson  (Proc. Roy. Soc., 
1939, A, 169, 501—512).—In the case of C02 the 
electronic series converging to the lowest 2IIgt, state of 
C02+ have been identified and the ionisation potential 
is found to be 13-73 v. Certain weaker bands not of 
the Rydberg type were observed. The spectrum of 
COS is intermediate between those of CO, and CS2, the 
differences being attributable to the lack of symmetry 
of the mol. G. D. P.

Coupling of vibrations w ith  electronic levels 
in  rare-earth  com pounds. J. P. H owe and W. S. 
H erbert  (J. Chem. Physics, 1939,7,277—278).—The 
absorption spectra of the solid anhyd. and hydrated
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acetylacetonates of Pr and Nd have been observed in 
the near infra-red and visible at 78°, 120°, 193°, and 
298° k . Plates taken at 120° k . showed progressions 
of weak diffuse bands separated by approx. const, 
intervals of 82 cm .-1 (Pr) and 103 cm .-1 (Nd) which are 
interpreted as vibrational vv. Application of the 
Pranck-Condon principle explains the intensity of the 
bands. W. R. A.

Absorption band of form aldoxim e at 9572 A.
L. R. Zumwalt and R. M. B adger  (J. Chem. Physics, 
1939, 7, 235—237).—CH2!N-OH in the vapour state at 
100° is monomeric and gives a single O-H band at 
9572 a . (10,444-1 cm.-1) with a structure seemingly 
that of a symmetrical rotator and a P -B  branch 
separation of 31-0 cm .-1  J  vals. have been assigned 
to the lines and the probable vals. of two nearly equal 
moments of inertia have been computed. The struc
ture of CH2IN'OH is discussed and, from the data 
available, it is concluded that it is most probably 
planar. W. R. A.

U ric acid and cyanuric acid. The carbam yl 
group.—See A., 1939, II, 286.

A bsorption of u ltra-violet lig h t by som e  
organic substances. XLVIII. J. Ch o lew insk i 
and L. Marchlew sk i. XLIX. [Sorbose.] L. 
Som e azines. W. B ednarczyk  and L. March - 
lew sk i (Bull. Acad. Polonaise, 1938, A, 519—523, 
524—528, 529—540).—XLVIII. Data for indigotin in 
CHCl:i and for indirubin in EtOH and in CHC13 are 
recorded.

XLIX. Sorboso has an absorption max. at 2780— 
2800 a . similar to that of fructose (A., 1938, I, 59). 
Glucosone has also been examined.

L. On heating a solution of alloxazine (I) ■with an 
equiv. amount of o-CGH4(NH2)2,2HCl and a large ex
cess of NaOAc a ureide (II), in.p. 238—239°, is formed. 
Neutral and acid solutions of (I) give almost identical 
spectra and presumably (I) has the same (probably 
heterocyclic) structure in both media. Absorption 
curves are also given for (II) in neutral and in alkaline 
solutions, (I) in alkaline solution, indophenazine in 
EtOH, and o-aminophenylhydroxyquinoxaline in 
EtOH. W. R. A.

Influence of tem perature on u ltra-violet ab
sorption of benzene. M. A tjbert and T. D. 
GiiEORGintr (Ann. Off. nat. Combust, liq., 1938, 13, 
473—499).—Absorption spectra from 2380 to 2680 a . 
obtained at 23°, 120°, 200°, 300°, and 400° confirm the 
work of Henri and Cartwright (A., 1935, 805). The 
mechanism of predissociation is discussed.

R. B. C.
Absorption spectra and constitution  of benzene 

derivatives. V. 3 -Hydroxy- and 3 : 5-dihydr- 
oxy-benzaldehyde. N. A. Valjaschko  and M. M. 
Schtscherbak (J. Gen. Chem. Russ., 1938, 8 , 1399— 
1427).—The absorption spectra of m-OHC6H4‘CHO 
and 3 : 5-(OH)2C6H3-CHO in EtOH, EtOH-NaOEt, 
and EtOH-HCl are compared with those of PhCHO, 
PhOH, and ?n-CcH4(OH)2. The results agree with 
those expected on the basis of the theory of quantum 
resonance. R. T.

A nalysis of the near u ltra-violet electronic 
transition  of benzene. H. Spo n e r , G. N o r d h e im ,

A. L. Sklar , and E . T eller (J. Chem. Physics, 1939, 
7, 207—220).—Using data from various sources the 
absorption spectrum of gaseous C6H 6 from 2200 to 
2800 a . has been analysed. The vibrational structure 
agrees with selection rales for a forbidden transition 
(t-Aif-y 1.6 2u) rendered possible when Eg+ vibrations 
distort the mol. This view is substantiated by com
parison with the absorption spectra of solid CBH„, of 
C6D 8, and with the fluorescence spectra of C0H 6 and 
C6D g. W. R. A.

Spectrographic study of the action of alkalis 
on resorcinol. I—III.—See A., 1939, II, 259.

Structure and absorption spectra of hydroxy- 
triphenylm ethane dyes. Isom eric form s of 
hydroxyfuchsones.—See A., 1939, II, 260.

Effect of tem perature and coupling on the  
intensity of infra-red harm onics. F. Matossi 
(Physikal. Z., 1939, 40, 323—331).—Deviations from 
the normal behaviour of the intensity of infra-red 
harmonics in the spectra of silicates are ascribed to the 
effect of coupling with neighbouring oscillators. The 
dispersion theory of anharmonic linear coupled 
oscillators taking damping into account is developed. 
It is shown that coupling should exert a marked effect 
on the intensities of harmonics, the effect being 
dependent on the degree of coupling. An anomalous 
decrease in intensity of the first harmonic should 
occur where the oscillators have common atoms, as in 
the silicates. The two components of the first har
monic produced by coupling have different intensities. 
The absorption coeff. k usually increases with temp, 
in the neighbourhood of the first harmonic. At a 
frequency near the absorption max. k is independent 
of temp. From the displacement of the max. of k 
with temp, the const, of the anharmonic binding is 
calc. This is confirmed by experiments with BaO.

A. J. M.
Perpendicular vibrations of the am m onia  

m olecule. E . F. B ark er  (Physical Rev., 1939, [ii J, 
55, 657-—662).—Absorption patterns of the 2, 3, and 
6  (i. bands are examined. The vibration frequency v2 
is identified by means of the combination bands v2± v 3 
at 2-2 and 4 ¡a., and the numerical val. of v2 is fixed at 
3415 cm.-1 The fundamental band is recognised in 
the weak complex background of the absorption at 
3 (i. The second perpendicular fundamental band at 
6  ¡í. is partly resolved; tho indicated val. of v4 is 
1628 cm.-1 The parallel component of 2v4 is found at 
3220 cm.-1, and two pairs of parallel combination 
bands v4 -j- v3 at 4270 and 4303 cm.-1  and 2v4 -f- v3 at 
4177 and 4217 cm.-1 N. M. B.

Infra-red and Ram an spectra of polyatom ic  
m olecules. VI. Triborine triam ine. B. L. 
C ra w fo rd , jun., and J. T. E d s a l l  (J. Chem. Physics, 
1939, 7, 223—232).—Liquid B3N3H b (0-3 c.c. used) 
exhibits 14 Raman displacements, of which four are 
polarised. The infra-red spectrum (2-5—24-5 ji.) of 
the vapour consists of 19 bands. The mol. symmetry 
Dja has been assigned and the mol. should therefore 
have 2 0  distinct internal vibrations (1 0  doubly 
degenerate), of which 14 are planar and 6  involve 
vibrations perpendicular to the plane. Of the 20, 14 
should be Raman-active, 10  infra-red-active (7 com
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mon with Raman active), and 3 inactive in both 
spectra. B3N3H 6 is iso-electronic with CGH G; similar
ities between the symmetry classes of their normal 
vibrations are illustrated. A normal co-ordinate 
treatment has been carried out to determine the force 
consts., to assist in the assignment of fundamentals, 
and to permit calculation of the three inactive vv. 
Ascertained w are assigned and compared with those 
of C„H6. From the comparison the assignment of 
the frequencies of CGH„ made by Lord and Andrews 
(A., 1939,1, 175) is preferred to that made earlier (A., 
1936, 1322). A Raman displacement of 938 cm.-1 
has high-frequency satellites attributable to mols. 
containing 10B ; the magnitude of isotopic shifts has 
been calc. From the assignments made, thermo
dynamic properties of B3N3HC from 298-1° to 1000° K. 
have been calc, and, combined with v.p. data, yield 

(I) =  51-0, S;M (l) =  53-4 (b.p., 326° k.), [(F° -  
'̂o) /^ ,]298 (1) =  -6 2 -5  g.-cal./mol./degree.

W. R. A.
N ew  Coriolis perturbation in  the m ethane  

spectrum . III. Intensities and optical spec
trum . W. H. J. Childs and H. A. J aiin  (Proc. 
Roy. Soc., 1939, A, 169, 451—463; cf. A., 1939, I,
119).—The explanation of the fine structure of the 
infra-red absorption band of CH4 at 1306 cm.-1, in 
terms of a tetrahedral mol., is completed. The theo
retical spectrum agrees well with observation. The 
structural complexity of the overtone band at 9047 
cm.-1 is explained. G. D. P.

V ibrational assignm en ts in  ethane. E. F. 
B arker (J. Chem. Physics, 1939,7,277).—For H bond 
deformation frequencies an assignment alternative to 
that given by Crawford el al. (A., 1939, I, 8) is 
proposed. W. R. A.

Infra-red absorption spectra and approxim ate  
force constants of propene and allene. L. G. 
B o n n e r  and R. H o f s t a d t e r  (Physical Rev., 1937, 
fii], 52, 249).—Under pressure conditions ranging 
from 35—700 mm. gaseous C3H G shows bands at 
6211, 4386, 3021, 2309, 2008, 1815, 1634, 1435, 1183, 
984, and 906 cm.-1, and allene at 6289, 4525, 3086, 
2392, 1961, 1678, 1381, 1143, 1033, and 840 cm.-1 
Approx. force consts. calc, for C!C are 10-0 and 9-54 X 
10s dynes per cm. from C3H G and allene, respectively. 
For propene, the C-C force const, is 3-8 X 105 dynes 
per cm. L. S. T.

Infra-red and Ram an spectra of m olecules. 
A. Ciccone (Nuovo Cim., 1938, 15, 482—521).— 
A comprehensive review of the theory of infra-red 
and Raman spectra and of their application in 
investigating the structure of di- and poly-at. mols.

O. J. W.
Infra-red absorption spectra of h igh  m ol. w t. 

hydrocarbons and of som e heterocyclic com 
pounds. P. L ambert and J. L ecomte (Compt. 
rend., 1939,208, 1148—1150).—The infra-red absorp
tion spectra (525— 1400 cm.-1) of two groups of related 
compounds, obtained in CS2 solution, in thin solid 
layers, or in powder form, have been compared :
(a) indene (I), indole, coumarone, thionaphthen (II), 
and hydrindene; (6) anthracene (III), 2-methyl- 
anthracene (IV), 2 : 3-benzanthracene (V), acridine
(VI), xanthine (VII), and thiodiphenylamine (VIII).

The majority of the bands do not undergo displace
ment on passing from (I) to (II); a notable exception 
is the strong 714 cm.-1 band of (I) which is displaced 
to 562 cm.-1 Owing to the presence of polymerisation 
products (II) shows many more bands than the others. 
For all the mols. in (a) the infra-red max. correspond 
generally with weak Raman displacements and vice 
versa. (I ll) and (V) have T).lh symmetry; this 
explains the correspondence of the lines observed in 
then- spectra. (IV), however, which has a plane of 
symmetry, also exhibits this correspondence. (VI),
(VII), and (VIII) have symmetry C2„, and their 
absorption spectra therefore show max. corre
sponding with this symmetry as well as those of (III)
to which they are chemically related. W. R. A.

A bsorption spectra of fats in  the infra-red  
region. V. G. V a fia d i (J. Gen. Chem. Russ., 1938, 
8, 1447— 1453).—A no. of fats (natural and hardened) 
were studied, for XX 1—9 ¡x. The results suggest 
that the no. of OH groups falls during polymerisation, 
but rises during oxidation. R. T.

Fine structure of residual ra y s . M. B lackman 
(Z. Physik, 1939, 112, 256; cf. A., 1934, 3).—A 
correction. L. G. G.

Ram an effect in  relation to crysta l structure. 
S. B hagavantam  and T. V enk atarayu du  (Proc. 
Indian Acad. Sci., 1939, 9, A , 224—258).—A theory 
of normal oscillations of crystal lattices is developed 
and appropriate selection rules for Raman and infra
red spectra are given. The theory is applied to 
typical cubic (diamond, rock-salt) and trigonal 
crystals (calcite, NaN03, corundum) and, for com
parison, aragonite and KNOs. In crystals of low 
symmetry (e.g., gypsum and anhydrite) splitting of 
degenerate modes occurs. Comparison of the Raman 
spectra of free mols. and the corresponding crystals 
of Hg2Cl2 is made. The directional excitation of 
Raman effect in calcite and NaN03 is discussed. The 
low-frequency “ wings ” observed with solid org. 
substances are lattice oscillations, either trans
lational or rotational, and can be explained without 
postulating any special mechanism. W. R. A.

Ram an effect and the potential function of the 
ethylene m olecule. M. d e  H em pt in n e  and C. 
Manneback  (Proc. Indian Acad. Sci., 1939, 9, A, 
286—302).—A review of existing theories and ex
perimental data, and an extension in which account 
is taken of interaction terms in the potential function 
and of anharmonicity. The spectra of the various 
isotopic analogues are discussed. W. R. A.

M easurem ents of intensity of som e Ram an  
lines. M. K ow alew ski (Acta Phys. Polon., 1939, 
7, 279—284).—The relative intensities of Raman 
lines from CS2, CC14, CHC13, CH2C12, and C2C14 have 
been measured by a microphotometer method. 
There is no simple relation between the intensity and 
the nature of the vibrations concerned; some of the 
results are not in agreement with those predicted from 
empirical rules. J. A. K.

R am an eS ect in  difluorochlorom ethane. G. 
Glockler and J. H. B achmann (Physical Rev., 
1939, [ii], 55, 669).—Data for 13 Raman shifts at 
—55° are reported. ' N. M. B.
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Ram an effect of fluorotrichlorom ethane. G.
Glookler and G. R. Lea d e r  (J. Chem. Physics, 
1939, 7, 278—279).—At ~ 0 ° CFC13, when excited by 
eight concentric Ne-Hg lamps, exhibits Raman 
displacements of 243-7, 349-5, 397-5, 535-3, 833-2. 
and 1067-2 cm .-1 W. R. A.

[Raman] spectra of p-tetralone and p-indan- 
one. D. B iq uard  (Compt. rend., 1939, 208, 1096— 
1098; cf. A., 1938,1 ,435).—The Raman line character
istic of CIO is feebler than in the a-isomerides, due to 
the CH2 which separates the aromatic ring from CO. 
The absorption spectra are found nearer the ultra
violet in the p- than in the a-compounds.

J. L. D.
Ram an effect of certain cyclanones. M. G od- 

c h o t  and (M lle .) G. C auquil (Compt. rend., 1939, 
208, 1065— 1067).—The Raman spectra of cyclo- 
heptanone, 4-methyl- and 2-ethyl-q/c/oheptanones, 
ci/cfooctanone and methylcjrcZooctanone, acetylcyclo- 
hexane, and 5-acetyldimethylcyc/ohexanes are re
corded and discussed. W. R. A.

Lum inescence of w ater when subjected to 
ultrasonic vibrations. I. G. P olotzki (J. Gen. 
Chem. Russ., 1938, 8 , 1691— 1695).—Exposure to 
ultrasonic vibrations of H20  saturated at 1 atm. with 
air, N2, or 0 2, but not with H2 or C02, or at pressures 
of 10 or 1140 mm., caused luminescence, of which 
about half was in the ultra-violet region. In the 
case of air, the H20  contained finally I1N02 0-166, 
H N 03 0-159, and H20 2 0-151 mg.-%. R. T.

Influence of an electric field on the shape of 
em ission  bands in electro-photo-lum inescence.
G. D estriatt and L ou d ette  (Compt. rend., 1939,208, 
891—893).—The intensity (I) of the photo-lumines
cence excited by an electric field is related to the 
effective applied sinusoidal potential ( V) by I= A e~ D,v. 
The coeff. A  is const, but B  varies with X. For 
ZnS-Mn and ZnS-CdS phosphors emission becomes 
stronger at short XX, the corresponding bands be
coming deformed and displaced towards shorter X, 
whilst for ZnS-Cu phosphors the reverse holds.

J. W. S.
Spectral variation of the photosensitivity of 

visual purple. E. E. Sc h n e id e r , C. F. Go o deve , 
and R. J. Lythgoe (Proc. Roy. Soc., 1939, A, 170, 
1 02—1 1 2 ).—The bleaching of visual purple was 
studied in the range 4200—5600 a . It is concluded 
that the quantum efficiency, i.e., the no. of chromo- 
phoric groupings decomposed per quantum absorbed, 
is approx. unity. The bearing of the results on the 
relation between visual purple and scotopic vision is 
discussed. G. D. P.

Fluorescence of com pounds containing m an
ganese. J. T. R a n d a l l  (Proc. Roy. Soc., 1939, 
A, 170, 272—293).—A large no. of compounds has 
been investigated at temp, between 90° and 20° K. 
The fluorescence spectrum was recorded by a quartz 
spectrograph, both ultra-violet light and cathode rays 
being used to excite fluorescence. In the pure Mn 
halides the red fluorescence is a property of all Mn 
atoms in the crystals. Four classes of solids con
taining Mn as impurity are recognised. G. D. P.

Lum inescence and absorption of ZnS-M nS  
m ixed  crysta ls. F. A. K roger (Physica, 1939, 6 , 
369—379).—Measurements of absorption and emission 
of ZnS crystals containing 0-1—50% MnS, illuminated 
in the visible and near ultra-violet, have been made 
at room temp., —180°, and —253°. An absorption 
band system practically identical with that of pink 
MnS is found at all compositions, together with two 
band systems identical with those of pure ZnS. 
Illumination in the latter regions gives both phos
phorescence and fluorescence, in the former only 
fluorescence. All emission observed is in two bands, 
with maxima 5850 and —6200 A., ascribed to two 
electronic transitions in Mn++. The effects of temp, 
and activator concn. on emission intensity are 
recorded. L. j .  J.

Chem ilum inescence of organic com pounds.
H. H. H a tt (J. Proc. Austral. Chem. Inst., 1939, 6 , 
8 8—101).—-A lecture.

C hem ilum inescence of d im ethyldiacridylium  
nitrate. B. T am am ushi and H. A kiyam a  (Trans. 
Faraday Soc., 1939, 35, 491—494).—The lumin
escence of dimethyldiacridylium nitrate (I) in alkaline 
solution increases rapidly with rise of temp., but is 
extinguished in absence of 0 2. The luminescence is 
connected with a reduction reaction, since it appears 
strongly on addition of a reducing agent, provided 
that the solution has first undergone oxidation. The 
fact that 0 s0 4 and P b02 intensify the luminescence 
occurring when (I) is oxidised by H20 2 is attributed 
to reaction with H20 2 and consequent rise of temp. 
It is suggested that at higher temp, a free radical is 
formed and undergoes oxidation by mol. 0 2 to an 
unstable peroxide. . The reduction of this peroxide to 
(I) by H20 2 or other reducing agent is attended by the 
luminescence. J. W. S.

Phosphorescence, self-extinction, and sen si
tis in g  action of organic su bstan ces. H. K a u t sk y  
and H. Merkel (Naturwiss., 1939, 27, 195— 196).— 
Org. substances capable of fluorescence may also be 
made to phosphoresce under certain conditions of 
interaction between excited and unexcited mois, 
(collision, association). Examples of various systems 
which illustrate this are given. In systems of high 
fluorescence efficiency, the org. substance is pre
dominantly in the unimol. state. Increase of pressure, 
or adsorption, gives increased phosphorescence in 
these systems, since it increases the frequency of 
collision and association. In systems which fluoresce 
only slightly the mois, are usually associated in dil. 
solution. Increase in concn. usually diminishes the 
phosphorescence so that a small degree of association 
seems to favour phosphorescence. At low temp, the 
phosphorescence is of longer X than the fluorescence. 
At room temp. the two may become the same if the 
energy difference between the two types of emission 
can be accounted for by thermal collision. In this case 
phosphorescence can be converted into fluorescence by 
slight warming. The sudden change of long-X 
phosphorescence into short-X fluorescence may be 
brought about by the rapid addition of 0 2 to an 
evacuated phosphorescing adsorbate. The formation 
of fluorescing products by photochemical reaction, 
and sensitisation, are considered. A. J. M.
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Quantitative treatm ent of photo-electric prim 
ary and secondary currents. R. H ilsch  and 
R. W. P ohl (Z. Physik, 1939, 112, 252—255).— 
Corrections are applied to previous work (A., 1938,1,
120). H . C. G.

Variation of the electrochem ical potential in  
the cuprous oxide rectifier. E. L ang e  (Physikal. 
Z., 1939, 40, 230—232).—The change in the electro
chemical potential in a Cu20  rectifying film with 
electron defect is considered. A. J. M.

Volta contact e.m .f. J. N icol (Proc. Physical 
Soc., 1939, 51, 550).—A single Au leaf is suspended 
from an insulated rod and cap so as to hang exactly 
mid-way between the upturned ends of Cu and Zn 
strips connected externally. On approaching an 
ebonite/fur rod to the cap the leaf moves towards the 
Zn; a glass/silk rod causes movement towards the Cu.

N. M. B.
Theory of [electrical] breakdown. W. Rooow- 

ski (Naturwiss., 1939, 27, 302—303).—The relation
ships to be expected in a discharge when the produc
tion of back electrons is due to surface ionisation of 
positive ions (y-effect), or to photo-electric action (e- 
effect), or to a combination of the two, are discussed 
(cf. A., 1938, I, 108). A. J. M.

Breakdow n voltage in  m ercury vapour. B.
Klarfeld  and L. Gttsjeva (Tech. Phys. U.S.S.R., 
1938, 5, 425—430).—The ignition of a discharge 
between plane Ni electrodes in Hg vapour has been 
investigated for vals. of p^.d (i.e., v.p. reduced to 0° X 
distance between plates) less than that corresponding 
with the min. ignition p.d. It has been found that at 
a crit. val, of p 0d the ignition p.d. suddenly becomes
10—15 times as large. The shape of the experimental 
breakdown curve is explained by the way in which the 
no. of electrons released from the cathode at the 
impact of each positive ion depends on the velocity of 
the latter. T. H. G.

Effect of tem perature on electric currents in  
paraffin. W. S c ilo w s k i  (Acta Phys. Polon., 1939, 
7, 214—230).—Tho electrical conductivity of paraffin 
has been studied from 17° to 45°. Measurements of 
current-time and current-potential and the effect of 
irradiation with y-  and X-rays are recorded. The 
results obtained are complicated by the existence 
simultaneously of two conduction processes, and by 
the fact that the initial and later currents are not 
affected in the same way by temp. J. A. K.

Effect of m olecular form  on dielectric relax
ation. A. B ud 6 , E. F isc h er , and S. Miyamoto 
(Physikal. Z., 1939, 40, 337—345).—The effect of the 
shape of the mol. and the position of its dipoles on the 
dielectric relaxation time has been investigated. The 
dielectric loss of dil. solutions of o-C6H4C12, and 1 : 8 - 
and 2 : 3-dichloroanthraquinone in C6H 6 was deter
mined. The 2 : 3-derivative has a greater loss than 
tho 1 : 8 -derivative although it has a smaller moment. 
The dielectric loss varies linearly with concn. The 
above mols. are ellipsoidal and differ from each other 
in the direction of the moment with respect to the axis 
of the ellipsoid. The results agree with those obtained 
by calculation based on Perrin’s theory. A short

derivation of tho Perrin formula, corresponding with 
the Debye derivation for spherical mois., is given.

A. J. M.
D ielectric relaxation  of m olecules w ith  dipole 

groups capable of free rotation. E. F isch er  and
F. C. F rank  (Physikal. Z., 1939, 40, 345—352).—The 
effect of tho presence of freely rotatable polar groups 
on the magnitude of the dielectric relaxation time has 
been determined for ^-xylylene dichloride and di
bromide and CH2PhCl. Improved thermostatic 
methods were used. The relaxation times of the 
above mois, which contain groups capable of free 
rotation are <  those of mois, of approx. the same size 
with fixed dipoles (e.g., o- and p-C0H4Cl2). The effect 
can be explained by the introduction of two viscosity 
factors, one covering the rotation of the whole mol., 
the other that of the rotating group. Experimental 
vais, of these factors agree well with the magnitudes of 
the mol. and polar groups. A. J. M.

D ielectric constants of am m onium  chloride 
and fluoride at the transition  points. R . S c i iu l-  
v a s-S o r o k in a  and V. Jevd ok im ov  (Tech. Phys. 
U .R .S .S ., 1938,5,473).—It is suggested that the trans
ition points of polymorphous salts due to changés of 
structure are associated with the radii of the elements. 
For the NH4 halides they should be proportional only 
to the radii of the anions since the radius of the cation 
is const. This relationship was found to hold for 
NH4I, NH4Br, and NH4C1. Extrapolation indicates 
that NH4F should have a transition point at —27°. 
This lias been observed experimentally by investigat
ing tho variation of e with temp, using the high- 
frequency bridge method. At —30° eKIIjCi increases 
sharply by 10% and at —27° that of NH4F by 25%.

T. II. G.
D ielectric polarisation. W. H ückel  (Osterr. 

Chem.-Ztg., 1939, 42, 161—168).—A lecture.
Vapour-phase electric dipole m om ents of 

thionyl chloride, sulphuryl chloride, d im ethyl 
sulphone, and thiophosgene. I. E. Coop and 
L. E . S utton (Trans. Faraday Soc., 1939, 35, 505— 
511).—From measurements of the dielectric consts. of 
the vapours over wide temp, ranges the dipole moments 
,(l*)-of S0C12, S 0 2C12, Me2S 02, and CSC12 are found to 
bo l-44±0-005, l-795±0-005, 4-44±0-l, and 0-28±  
0'02d.,respectively. The at. polarisations of SOCl2 and 
S 0 2C12 are 3—4 c.c. and 4*1—5-7 c.c., respectively, cor
responding with 13-5—20 and 19—27% of the electron 
polarisation, respectively. The higher vais, obtained 
from solution measurements (Smith, A., 1932, 1190) 
may bo due to the small temp, range used. Com
parison of the vais, of n for S0C12 and Me2S02 provides 
no support for the view that SOCl2 and S 0 2C12 are 
resonance hybrids similar to COCl2. ¡x for CSCU is 
<  for COC1,. The reasons for this are discussed.

J. W. S.
D ipole m om ents of cis- and fi-ans-azobenzenes 

and of som e related com pounds. G. S. H artley 
and R. J. W. Le F èvre (J.C.S., 1939, 531—535).— 
Dielectric-polarisation data for cis- and ira?w-(NPh)2,
2)-(N"C0H4Me)2 (I), and benzene- and toluene-azo-3- 
naphthol in C6H G solution at 25° are recorded. The 
data for (NPh)2 indicate that the equilibrium com
position in sunlight corresponds with 2 2 % of cis- and
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78% of ¿rans-compound. Tho moment of (I) is ~ 0  
but it increases under the influence of sunlight; the 
normal compound is, thorefore, the ira?w-form. In 
the case of the two dyes no evidence of photochemical 
inversion has been obtained. C. R. H.

D ielectric polarisation data for the allegedly  
isom eric 4  : 4'-dihydroxyazobenzenes of W ill- 
statter and Benz. I. D ostrovsky and R. J. W. 
L e F evre (J.C.S., 1939, 535—537).—The moments of 
both forms in dioxan solution appear to be identical 
and of the order to be expected for the ¿ra?i,s-modific- 
ation. C. R. H.

Dipole m om en ts, especially  of anthraquinone 
derivatives, w ith  reference to the inner m ole
cular induction effect. E . F isch er  and F. R ogow- 
ski (Physikal. Z., 1939, 40, 331—337).—The dipolo 
moments of 1- and 2-chloro- and 2 : 3- (I) and 1 : 8 - 
diehloro-anthraquinone have been determined in dil. 
solution in C6H 6, dioxan, and COMe2. The vals. calc, 
by vector addition from the C-Cl moment of PhCl do 
not agree with the observed vals., but the deviations 
can be explained by the moment induced by a C-Cl 
linking attached to the C6H„ ring in tho remainder 
Of the mol. In (I) the CGH G ring bearing the two Cl 
shows the same o-effeet as in o-CgH 4C12. The dipole 
moments of anthraquinone, o-C6H4C12, o-C6H4Br2, 
jp-xylylene dichloride and dibromide in CGH G arc also
recorded. A. J. M.

Dipole m om ent and configuration of arseno- 
benzene. R. J. W. L e F evre  and C. A. P ark er  
(J.C.S., 1939, 677).—Arsenobenzeno has a very small 
moment and consequently tho mol. is symmetrical and, 
by analogy with stable (NPh)2, is the <raiw-form.

C. R. H.
M olecular volum es in  crystallo-chem istry.

1.1. Zaslavski (J. Gen. Chem. Russ., 1938, 8 , 1008— 
1 0 2 1 ).—The distance d between the atoms of crystals 
is expressed by d — kiv/n)^ where k — 1-326 for 
metals and inert gases, 0-9—1-2 for semi-metals (Si, 
Ge, As, Se, Sn, etc.), 0-3—0-9 for metalloids (H, N , O, 
P, S, Cl, etc.), and 1-045—1-290 for various cryst. 
types, v is the mol. or at. vol., and n is tho no. of atoms 
in tho mol. The crystal type of series of salts is a 
function of v, changing from one typo to another when 
v excecds a certain crit. val. Salts having a crit. val. 
of»? tend to exhibit polymorphism. R. T.

Refractive index of m ethane in the infra-red.
R. R ollefson and R . J. H avens (Physical Rev., 
1937, [ii], 52, 249).—Tho n  of CH4 has been measured 
from 1 to 15 [x. The variation of n in tho neighbour
hood of the 3-3 and 7-7 ¡j.. bands shows the ratio of the 
intensities of these bands to be ~2-3. L. S. T.

Refraction and dispersion  of liquid phos
phorus. T. P ie c h  and T. N a y d e r  (Bull. Acad. 
Polonaise, 1939, A, 428—437).—Vals. from 44° to 
65° and various XX are recorded and discussed. For 
■«B the val. is given by n =  2-11038—0 000790.

W. R. A.
Theory of optical activity. E. U. Co n d o n , W. 

Altar , and H. E yeing  (Physical Rev., 1937, [ii], 52, 
254).—A single electron moving quantum-mechanic- 

Y (A., I.)

ally in a field of suitable dissymmetry suffices to make a 
medium containing such mols. show optical activity.

L. S. T.
A nalysis of the rotatory dispersion  of tartaric  

acid and a v iew  on the origin of its  optical 
activity. O ptical activity and chem ical struc
ture in  tartaric acid. VII. Y. T su z u k i (Sci. 
Papers Inst. Phys. Chem. Res. Tokyo, 1939, 35, 
425—434).—The optical rotatory dispersions in the 
visible region of dicinnamoyl- (I), dibenzoyl- (II), 
and d i (pi l e ny 1 a c e ty 1) - ta r t ari c anhydride (III) in 
dioxan have been measured and are shown to be 
simple; their dispersion ratios, a 4358/a 5461, and 
characteristic X are respectively, 2-284, 1-845, 1-818 
and 3253, 2545, 2447 a . Absorption spectra measure
ments in the ultra-violet show absorption max. at 
2840 A. for (I) and 2700 A. for (II); the complete 
absorption band for (III) could not bo measured, but 
the max. is estimated to be <2660 a . The results 
indicate that the positive partial rotation of tartaric 
acid and its derivatives is due to the contribution of 
the OH and the negative partial rotation to the 
C02H. D. F. R.

O ptical rotatory pow ers of (+ )-y-m ethyl-n - 
heptane.—See A., 1939, II, 238.

Theory of the Cotton-M outon effect in  quan
tu m  m echanics. T. N e u g eb a u er  (Z. Physik, 1939,
112, 257—277).—Theoretical. L. G. G.

T herm al variation of the m agnetic birefrin
gence of polar liqu ids. A. P iek a ra  (Compt. rend., 
1939, 208, 1150—1152).—Theoretical (cf. ibid., 
990). W. R. A.

Structure of the .so-called 11 alkali te trox id es.”
A. H e lm s and W. K lem m  (Z. anorg. Chem., 1939, 241, 
97— 106).—The results of Kassatotschkin and 
Kotov (A., 1936, 1054) on the crystal structure of K 
“ tetroxide ” have been confirmed, and the corre
sponding Rb and Cs compounds found to have also 
the CaC2 structure. They arc to be formulated K 02, 
RbOa, and Cs02, and to be designated “ dioxides.” 
The lattice consts. are as follows : K 0 2 a 5-70, c 6-75 a . ; 
R b02, a  6-00, c 7-03 a. ; CsOa, a  6-28, c 7-24 a. They 
have p =  2-15, 3-06, and 3-80, respectively, and for 
R b 02 and Cs02 106x =  42-2 at —183° and 13-0 at 20°, 
and 27-3 at —183° and 9-3 at 20°, giving mol. moments 
~ l-9 , in agreement with the val. for K 0 2 (A., 1936,
148). The configurations, crystal radii, and mol. 
vols., of the 0 5 “ and Ol~ ions are compared.

F. J. G.
Spatial configuration of platinous and pallad- 

ous com plexes. K. A. J e n s e n  (Z. anorg. Chem., 
1939, 241, 115— 133).—The principal evidence in 
favour of the non-planar configuration is the work of 
Reihlen et al. (A., 1931, 924, 1167; 1933, 74; 1935, 
1132; 1936, 84); some of this has been repeated. 
The experimental result, that ¿¿s-(3-inethyl-2-arnino- 
methyl-4-ethylquinoline)-Ptn bromocamphorsulphon- 
ate has a lower rotation than that calc, from its bromo- 
camphorsulphonate content, is confirmed, and it is 
shown that when the Pt11 complex is pptd. as picrate 
or platiniehloride the rotation of the filtrate rises to 
the calc, val., but on the other hand a similar increase 
of the rotation to the calc. val. is brought about,
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without pptn., by addition of anions which form 
stable Pt11 complexes. It follows that the low rotation 
of the bromocamphorsulphonate is to be explained by 
its containing complex-bound bromocamphorsulphon
ate ions, and not by optical acitvity of the complex Pt11 
cation. The nature of the suggested bromocamphor- 
sulphonato-complex, and evidence for its presence, 
are discussed, and also the possibility of alternative 
interpretations of other results of Reihlen. It is 
concluded that there now remains no valid evidence in 
favour of the non-planar configuration for Pt11 and Pd11 
complexes. F. J. G.

D eterm ination of force fields from  scattering  
in  the classical theory. F. C. H oyt (Physical 
Rev., 1939, [ii], 55, 664— 665).—Mathematical.

N. M. B.
Q uantum -m echanical calculation of the lattice 

energy of sodium  chloride. R. L and siio ff  
(Physical Rev., 1937, [iij, 52, 246).—Using a wave 
function in the form of a determinant of single
electron wave functions, the calc, lattice energy 
of the NaCl crystal is 182 kg.-cal. per mol., and the 
lattice distance 2-78 A. L. S. T.

Calculation of equilibrium  internuclear d is
tances for diatom ic hydrogen, hydrides, and  
deuterides in ground and excited sta te s . C. H. D.
Clark  and J. L. Stoves (Phil. Mag., 1939, [vii], 27, 
389—403).—Equilibrium internuclear distances of a 
no. of hydride di-atoms have been calc., using four 
previously suggested formula}. The vals. are com
pared wdth each other and with experimental data. 
HH, HD, DD, and various deuterides have been 
treated by the same method and the influence of 
isotopes is discussed. W. R. A.

Calculation of the frequencies and “ gauches ” 
fundam ental m odes of vibration of m olecules  
of deuterethylene, CoH^Dy (x +  y  =  4). E . B er 
nar d  and C. Manneback  (Ann. Soc. Sei. Bruxelles, 
1939, [i], 59, 113—124).—In previous calculations 
the “ gauches ” frequencies (i.e., those perpendicular 
to the plane of the mol.) have been neglected. These 
have now been calc, for C2H4, C2D4, C2H3D, C2HD3, 
and cis-, trans-, and as-(CHD)2. W. R. A.

Calculation of the potential functions and 
fundam ental frequencies of the m olecules, 
C2HjDy (w -f  y  =  4). Y. L. T chang  (Ann. Soc. 
Sci., Bruxelles, 1939, [i], 59, 125).—Errata (cf. A.,
1938,1, 299). W. R. A.

Theory of liquid structure. J. H ir sc h fe ld e r ,
D. Stev en so n , and H . E yring  (Physical Rev., 1937, 
[iij, 52, 246). L. S. T.

Nature of foam . IV. P hase inversion and 
foam ing of em ulsions consisting of acetic acid, 
ethyl ether, and w ater. T. Sasak i (Bull. Chem. 
Soc. Japan, 1939, 14, 63—72; cf. A., 1939, I, 141, 
196).—The heterogeneous system A c0H -Et20 -H 20  
is divided into three parts, oil-in-water region (i), 
water-in-oil region (ii), and phase inversion zone
(iii). Frothing occurs in (ii) but not in (i). In (iii) 
either (i) or (ii) may be produced, according to the 
method of shaking. D. F. R.

Organic parachors. (II) Tem perature and
(III) constitutive variations of parachors of a 
series of tertiary alcohols. (Miss) K . Ow en ,
0 . R. Qtjayle, and E. M. B eavers (J. Amer. Chem. 
Soc., 1939, 61 , 900—905; cf. A., 1939, I, 11).— 
y and parachors are determined for 16 tert.-alcohols at 
25°, 35°, 45°, 55°, and 65°. The parachors increase 
~0-2%  for each rise of 10°. Vals. are calc, for CH2 
substituted in each position of CRR'R"-OH; the 
vals. are more regular as the chain becomes longer,
1.e., the constitutive effect is the greater, the nearer 
the alcohol is to Buy0H . R. S. C.

D erivation of the form ula for the tota l scatter
ing  of X-rays from  a general crystal. G. G.
H arvey  (Physical Rev., 1937, [ii], 5 2 , 248).—A 
formula for the intensity of total scattering of X-rays 
in any direction has been derived for a general 
triclinic crystal having any no. of atoms in the unit 
cell. " L. S. T.

D iffusion of X-rays by crysta ls and m icro- 
crystalline m aterials. A. Gu in ie r  (Compt. rend., 
1939, 2 0 8 ,894— 896).— The coeff. of diffusion has been 
measured for various angles (>45°) after passage 
through diamond, graphite, Al, Cu, Ag, Ni, and Au. 
No discontinuities are detectable in the diffusion 
curve. Contrary to theory, diffusion increases near 
diffraction lines and does not become zero at very 
low diffusion angles. J. W. S.

Significance of crystal habit. J. D . H. D o nnay  
(Amer. Min., 1938, 23 , 168—169).—A discussion.

L. S. T.
Structure of polished m etallic  surfaces. S.

D o bin sk i (Physikal. Z., 1939, 4 0 , 232—233).—A 
reply to Plessing (A., 1938, I, 503). The difference 
between the results of Dobinski (A., 1937,1, 227) and 
those of Plessing cannot be due to insufficient form
ation of the polished surface under C6H 6. The reversi
bility of the process of oxidation of a metal, M* +
0„ MxO„, is  discussed. A. J.M .

Structure of polished m etallic surfaces. E.
P le s s in g  (Physikal. Z., 1939, 40 , 233—234).—A 
reply to  Dobinski (preceding abstract). Further 
experim ents uphold th e previous conclusion th a t the  
difference in the X -ray diagrams o f  m etals polished  
in air and below C6H 6 is n ot due to  oxidation.

A. J. M.
Crystal grow th of sodium  chloride on galena.

M. C. F. B euk ers (Rec. trav. chim., 1939, 5 8 , 435—
447).—The orientation of NaCl cryst. on a cleavage 
face of galena which had been treated in various ways, 
e.g., etched, polished, or roughened, has been ob
served microscopically and compared with electron 
diffraction patterns of the surface prior to crystall
isation. Good orientation of NaCl generally occurred 
on surfaces showing a definite diffraction pattern.

C. R. H.
Iron crystal orientation on m agnetite reduced  

by hydrogen. N. B u in o v , M. J uravleva , A. 
K omar, and G. T schufarov  (Compt. rend. Acad. Sci. 
U.R.S.S., 1939, 2 2 , 27—2S).—At 500° the (001) axes 
of the Fe3 0 4 and Fe crystals are parallel. The Fe 
orientation disappears on prolonged reduction.

L. J. J .
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X-R ay study of lattice d istortion in  copper, 
nickel, and rhodium . G. W. B r in d l e y  and P. 
R id l e y  (Proc. Physical Soc., 1939, 51, 432— 448; 
cf. A., 1938,1, 439).—The nature of lattice distortion 
in filed powders of Cu, Ni, and Rh, face-centred cubic 
metals, is investigated with reference to measure
ments of widths and intensities of X-ray reflexions. 
The effect of extinction on the reflected intensities 
is discussed in detail and from the magnitude of the 
extinction mean crystal sizes are estimated. Lattice 
distortion causes a decrease of reflected intensity, 
becoming more marked in the order Rh -> Ni -> Cu; 
the broadening of the reflexions increases in the 
reverse direction, which is that of increasing hardness. 
Results are discussed in relation to lattice distortion 
theories. It is shown that with distortions of a non
periodic type, changes of reflected intensity may occur 
as a result of irregular displacements of the atoms 
and a broadening may occur as a result of a change 
in the mean crystal parameter throughout an entire 
grain. Vais, of the lattice energies associated with 
these changes are calc, and compared with vals. 
obtained by direct methods; results indicate that the 
energy of a distorted metal resides mainly in the at. 
displacements rather than in macroscopic stresses 
extending over entire grains. N. M. B.

Crystal structures of m etallic scandium . K.
Meisel  (Naturwiss., 1939, 27, 230).—Debye diagrams 
obtained with metallic Sc show the existence of both 
a cubic close-packed, and a hexagonal close-packed, 
lattice. The former has a 4-532±0 005 a ., p 3-20±  
0-01, at. vol. 14-1; the latter, a 3-30±001 a ., c 5 -2 3 i
0-01 a ., p 3-02±0-04, at. vol. 14-9. Sc fits in satis
factorily with its neighbours in the periodic system as 
regards cryst. structure. A. J. M.

C rystal structure of palladous chloride, PdC l2.
A. F. W ells (Z. Krist., 1938, 1 0 0 , 189—194).—By 
X-ray analysis, the rhombic cell has a 3-81, b 3-34, c
11-0 a .; pcaic. 4-20; 2 mols. per cell; space-group 
Pnmn—DU. Complete at. parameters and inter
distances yield a novel structure, according with 
cleavage, n, and X-ray intensities, of plane (PdCl2)w 
chains (rhombus links ; Pd—Cl 2-31 a ., axial angle 
Cl-Pd-Cl 87°) parallel to b and packed like the C- 
chain skeleton in rhombic n-paraffins. Inter-chain 
distance (Cl—Cl) is 3-65 a . I. McA.

Crystal structure of K^HgCl^H^O. C. H.
Macgillavry, J. H. d e  W il d e , and J. M. B ijvoet 
(Z. Krist., 1938,1 0 0 , 212—220).—By X-ray analysis, 
the rhombic cell containing 4 mols. has a 8-27, b 11-63, 
c 8-89 a .; p3-39; space-group Pham. General con
siderations and detailed analysis of rotation, oscil
lation, and Sauter X-radiograms yield complete at. 
parameters. The structure consists of deformed 
HgCl6 octahedra (confirming HgCl2 mols.) sharing 
edges to form “ towers ” linked by K  and H20 . The 
K atoms have different functions in the structure. 
The role of Hg in simple and complex salt halides is 
reviewed. I. McA.

Crystal structure of cubic yttrium  fluoride, 
YF3. W. N owacki [with appendix by G. B eck  and 
W. N owacki] (Z. Krist., 1938, 1 0 0 , 242—250).— 
YF3 pptd. by NaF has p 4-02 (cf. A., 1938, I, 440).

Statistical at. distributions are discussed on the basis 
of indexed estimated X-ray intensities. YF3 pptd. 
by HF gives a stable non-cubic form (p 5-2) persisting 
on heating at 800—1000°. From chemical and X- 
ray analyses, YF3 in molten NaF forms the compound 
NaYF4, P 4-21. I. McA.

Crystal structure of the brom ostannates 
A 2SnB r6. (A =  Cs, Rb, N H 4, K). G. Mark stein  
and H . N owotny (Z. Krist., 1938, 1 0 0 , 265— 271 ; 
cf. Ketelaar, A., 1937, I, 604).—From single-crystal 
and powder X-ray analysis, the Cs, Rb, and N H 4 salts 
are face-centred cubic with a 10-81,10-64, and 10-59 a ., 
respectively; Z  =  4; p 4-52, 4-21, and 3-54, respect
ively. The K  salt is pseudo-cubic tetragonal with 
a  7-43, c 10-61 a . ; p 3-81; probable space-group I)\— 
C4221. At. parameters determined show slight devi
ation in at. interdistances from theory; these are 
discussed in terms of co-ordination no., and ionic 
size and form. I. McA

Sulphates of the m agnesium  series. M. D el6-
pine and P. Lebeau (Ann. Chim., 1939, [xi], 1 1 , 
247—358).—The sulphates of the series Mg, Ain, Fe, 
Co, Ni, Cu, Zn, and their hydrates, have been studied 
by means of X-rays. The great similarity of the 
powder photographs for the salts of each type shows 
that the well-known isomorphism of the higher 
hydrates extends to the lower hydrates and the 
anhyd. salts. M nS0it3-5H20  is described. The fol
lowing parameters are recorded. MgS04,6H20 , a 
10-0, b 7-10, c 24-Oa.; CoS04,6H20 , a 9-90, b 7-10, 
c 23-8 a.; N iS04,6H20 , a 9-90, b 7-07, c 23-8 A.; 
ZnS04,6H20 , a 9-95, b 7-05, c 24-0 a. (all have 8  mols. 
in the unit cell); MnS04,5H20 , a 6 -2 , b 10-7, c 6-1 a. 
(with 2  mols. in the unit cell); MgS04,4H20 , a 5-89, 
b 13-6, c 7-73 a. ; MnS04,4H20 , a 5-97, b 13-8, c 7-87 a. ; 
FeS04,4H20 , a 5-90, b 13-5, c 7-74 a. ; CoS04,4H20 , 
a 5-82, b 13-3, c 7-60 a. ; NiS04,4H20 , a 5-80, b 13-2, 
c 7-65 a .; ZnS04,4H20 , a 5-86, b 13-4, c 7-75 a. (all 
with 4 mols. in the unit cell); MgS04,H20 , a 6-81, 
b 7-71, c 13-3 A.; MnS04,H20 , a 6-74, b 8-10, c 13-3 a. ; 
FeS04,H20 , a 6-71, b 8-03, c 13-0 a.; CoS04,H20 , 
a 6-60, b 7-87, c 12-8  a. ; N iS04,H20 , a 6-57, b 7-80, 
c 13-0 a.; CuS04,H20 , a 6-80, b 7-90, c 12-6 A.; 
ZnS04,H20 , a 6-64, b 7-80, c 13-2 A.; (all with 8  mols. 
in the unit cell); MgS04, a 4-82, b 6-72, c 8-35 a. ; 
MnS04, a 4-86, b 6-81, c 8-58 a . ; FeS04, a 4-82, b 
6-81, c 8-67 a .;  CoS04, a 4-65, b 6 -6 6 , c 8-46 a . ; 
NiS04, a 4-62, b 6-51, c 8-49 a . ; CuS04, a 4-88, b 6 -6 6 , 
c 8-32 a . ; ZnS04, a 4-71, b 6-73, c 8-51 a . (all with 4  
mols. in the unit cell). From the parameters the 
mol. vol. is calc., and it is shown that vals. so obtained 
are more reliable than those based on pyknometric 
determinations of p. The mol. vols. of the anhyd. 
salts and of the hydrates of each type increase in 
the order Ni, Co, Cu, Zn, Fe, Mg, Mn. The apparent 
mol. vol. of the H20  increases from ~ 1 1  c.c. for the 
first mol. to ~ 18  c.c. for the seventh, but the increase 
is not linear. The square root of the mol. vol. of a 
hydrate is a linear function of the no. of H20  mols. 
The crystal parameters of the whole series of anhyd. 
salts and hydrates are all ~  one of four fundamental 
parameters or an integral multiple of one of them. 
These are 5 0 a . (P ), 6-0 a . \Q), 6-7 A. (P) and 7-7 A. (S). 
R  occurs in all the anhyd. salts and all hydrates
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except the pentahydrate, and also in Ca, Sr, Ba, and 
Pb sulphates, but not in other salts of the Mg series 
nor in sulphates of other valency-types. It is asso
ciated with the group MIIS04. P occurs in the anhyd. 
salt and in some of tho hydrates, and also in a no. of 
sulphates of other valency-types, but in no other 
salts of the Mg series. It is associated with the 
S 04" ion. E. J. G.

R eciprocal and B ravais lattice of gypsum .
W. P. DE J ong and J. B ouman (Z. Krist., 1938, 1 0 0 , 
275—276; cf. Wooster, A., 1937, 1', 17).—From an 
X-radiogram of gypsum, obtained with a moving- 
film spectrometer (A., 1938, I, 234) for the zero 
reciprocal lattice plane with reference to tho b axis, 
reorientation of tho unit cell to give a 5-63, 6 15-15, 
c 6-23 a ., p 113° 50', Z  4, is proposed. The relation of 
these results to those of Bragg, Wooster, and Onorato 
is indicated. I. McA.

X-Ray analysis of the crystal structure of 
N a,B eF 4. G. S. S h d a n o v  and N. G. S evastianov  
(Compt. rend. Acad. Sci. U .R .S .S ., 1939, 2 2 , 170).— 
Material obtained by recrystallising a solution of 
BeF2 containing excess of NaF has been examined 
by Laue and rotation photographs. It is ortho- 
rhombic with a 10-9, b 6-6, c 4-9 a ., d™ 2-45, and there 
are 4 mols. per coll. Tho Laue symmetry agrees with 
the orthorhombic bipyramidal class previously 
suggested. T. H. G.

Crystal structure of long-chain norm al par
affin hydrocarbons. “ S h a p e ” of the m ethyl
ene group. C. W. B u n n  (Trans. Faraday Soc., 
1939, 35, 482—491).—X-Ray investigation indicates 
that normal paraffins containing chains of >130 C 
aro orthorhombic, w itha0 7-40, b0 4-93, and c0 2-534 A., 
and space-group Pnam. The C—C distance is 1-53 a . 
and tho valency angle between C-C linkings 112°. 
Electron-density diagrams indicate that the electron 
cloud is extended in the plane of the three C nuclei.

J. W. S.
Valency angles. III. Determ ination by m eans 

of X -rays of the binding angle at the sulphur  
atom  in  a  diphenyl sulphide derivative. R.
K ohlhaas and A. L uttringhaus (Ber., 1939, 72, 
[jB], 897—906).—Tho crystal structure of 4 : 4'- 
dihydroxydiphenyl sulphide decamethyleno ether has 
been studied. The space-group is P 21/m (C%h), with 
2 mols. in tho unit cell, and a 11-99, 6 9-644, c 10-93 A., 
¡3 56-96°. Application of Fourier analysis gives the 
comploto structure, except for the position of the 
decamothylone chain, and a diagram is given. Tho 
distance Caromatio—S is 1-71 ±0-04 a ., and the angle 
between tho S valencies is 112-4+1-50. F. J. G.

Crystal structure of condensed ring com 
pounds. VII. 3 : 4-Benzphenanthrene, C1sH j2, 
and three hexahydro-derivatives. J. I ball  (Z. 
Ivrist., 1938, 100 , 234—241; cf. A., 1938, I, 502).— 
Cell elements, p, Z, and optical data are determined 
for 3 : 4-benzphenanthrene (I), its 1 : 2 : 9 : 10 :11 : 12- 
Hc-derivative (II), and for the 2-keto- and 2-keto- 
1 : 1-dimethyl derivatives of (II). (1) is rhombic, the 
others are triclinic. X-Ray data are inconclusive, 
but measurements of diamagnetic anisotropy (by

K. L onsdale) confirm tho stereochemical da  con
figuration for (II). I. McA.

X-Ray and therm al exam ination of unsym - 
m etrica l m ixed  trig lycerides.—See A., 1939, II, 
240.

Crystal structure of cyanogen halides. I. 
Structure of cyanogen iodide. J. A. A. K e t e la a r  
and J. W. Z w a r tse n b e r g  (Rcc. trav. chim., 1939, 
58, 448—452).—ICN has cZ18 2-84. It forms a lattice 
of separate mols. and not an ionic lattice. The 
rhombohedral unit cell has a 4-44^0-02 A., a 
101° 2 4 'ilO '; probable space-group C\v. C. R. H.

Structure and therm al properties associated  
w ith  som e hydrogen bonds in  crysta ls. I. The  
isotope effect. II. T herm al expansion. J. M.
R obertson  and A. R . U bbelohde  (Proc. R oy. Soc., 
1939, A, 170, 222—240, 241—251).—I. Tho effect 
of substituting D for H in C02H and OH groups has 
been investigated by measuring changes of lattice 
parameter. In all cases an expansion is observed, 
being largest for H2C20 4,2H20  (I) and small for o- 
CGH4(C02H )2 and ß-resorcinol. Intermediate vals. 
are observed for NaHC03, succinic and benzoic acids, 
and a-resoreinol. A marked directional effect is 
found in (I) and a tentative explanation is put 
forward.

II. The thermal expansion of NaCl, (I), 
D2C20 4,2Da0 , C6H4(0H )2, and C6H4(OD)2 was
measured by X-ray methods in tho temp, range 
90—290° K. Anisotropy of expansion is observed in 
crystals containing OH and H bonds; the expansion 
of D crystals is <  that of H crystals. G. D. P.

Structure of oxam ide. L. Miscir and A. J. A.
v a n  d e r  W yic (Arch. Sei. phys. nat., 1938, [v], 20, 
Suppl., 96—98).—Larger, crystals of (C0-NH2)3 than 
those ordinarily obtained were prepared by boiling 
for long periods a suspension in 1I20  or HCO-NH2. 
X-Ray examination of the crystals gives a 5-18, 
b 3-63, c 5-65 a ., a 6 6 ° 5', ß 84°, y  64°; one mol. in tho 
unit celL Tho atoms are arranged chiefly in a plane 
parallel to ac. Tho crystals were also examined by the 
method of Patterson. There is mutual attraction of 
NH,, and 0  in tho plane ac, which causes an increase 
in the C—C distance. This is estimated at 1-65 A. 
instead of tho normal 1-53 A. A. J. M.

W idth of rings form ed by electron-diffraction.
G. P. Thomson and M. B lackman (Proc. Physical 
Soc., 1939, 51, 425—431).—Mathematical.

N . M. B.
E lectron asym m etry in the atom s of zinc 

crysta ls. G. E. M. J a u n c e y  and E. M. M cN att 
(Physical Rev., 1937, [ii], 52, 256).—The diffuse 
scattering of X-rays from single crystals of Zn at 
room temp, has been measured at various scattering 
and orientation angles, and used to calculate tho 
true at. structure factors. The differences found for 
these vals. givo a measure of the electron asymmetry.

L. S. T.
Electron-diffraction investigation  of m ethyl- 

acetylene, dim ethylacetylene, d im ethyldiacetyl- 
ene, m ethyl cyanide, d iacetylene, and cyanogen.
L. P auling , H. D. Springall , and K . J. P almer 
(J. Amer. Chern. Soc., 1939, 61, 927—9 3 7 ).—An
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electron diffraction study of gaseous CHjCMe (I), 
(:CMe)2 (II), (-C:CMe)2 (III), (-C:CH)2 (IV), C2N2 (V), 
and MeCN (VI) leads to the following vals. for 
interat. C— C distances in a . : single bond adjacent to 
triple bond, 1-46±0-02 (I), l-47±0-02 (II) and (III),
l-49±0-03 ( y i ) ; triple bond, l-20±0-03 (I), l-20±0-02
(III), l-lOiO-03 (IV ); single bond between two 
conjugated triple bonds, I-38±Q-03 (III), l-36±0-03
(IV), l-37±0-02 (V); C ^N , l-16±0-02 (V), l-16±0-03 
(VI). The decrease below the normal val. of 1-54 a . 
for a single bond adjacent to a triple bond found for 
tho mothylacetylenes and MeCN is due partly to a 
change in single-bond radii (by ~ 0 -0 2  a .) but chiefly 
to the assumption of partial double-bond character 
by the single bond. Tho vals. found for a single bond 
between two conjugated triple bonds indicate that 
this bond has ~40%  double bond character, tho 
amount of conjugation being ~  twice that for systems 
involving double bonds and benzene rings.

W. R. A.
E lectron diffraction investigations of tr i- 

m ethylam ine oxide and d im ethyl sulphone and 
their bearing on the lengths of co-ordinate 
links. M. W. L is t e r  and L. E. S utton (Trans. 
Faraday Soc., 1939, 35, 495—505).—Electron
diffraction measurements indicate that in NMe30  
the C—N bond length is l-54±0-03 a., 0-07 a. >  the 
sum of tho normal covalent radii, and tho N—0  
length is l-36;i:0-03 a., exactly tho sum of the normal 
single-bond radii. The N atom appears to have a 
greater radius when 4-covalent than when 3-covalent, 
tho shortening of the NO bond boing probably due to 
the effective charges at its two ends. The lengths of 
the C—S bonds in Me2S 0 2 are l-90±0-03 a., 0-09 A. >  
in Me2S, and the S—O bond lengths are l-ii^O-OS A. 
It is considered that the latter are double bonds, and 
that the extra contraction is connected with their 
stability. J. W. S.

Diffraction of electrons by anthracene. A.
Ciiarlesby , G. I, F inch , and H. W ilman (Proc. 
Physical Soc., 1939, 51, 479—528).—Diffraction gives 
results in agreement with structure as determined by 
X-rays. In addition to the normal characteristic 
multispot pattern, another pattern consisting of areas 
or islands of diffuse scattering appear superimposed, 
and this pattern is shown to be due to rnols. which, 
although oriented with respect to tho beam, have no 
definite phase- relationship with each other. Tho 
diffuse area pattern is thus virtually equiv. to that 
which would be given by a gaseous stream of oriented 
mols. flowing past the electron beam. Methods for 
determining the crystal orientation from a consider
ation of the normal elcctron-diffraction pattern 
features aro developed, and it is shown that the 
diffuse area pattern is due to mols. which, although in 
or near their normal positions and orientations, are 
acting as independent scattering groups. An extension 
of tho Debye theory to mol. lattices show's that the 
new' patterns can be explained on the supposition 
that the mols. vibrate thermally, as almost rigid 
units, about their mean positions in the lattice.

N .M .B .
N ew  m ethod of creating electrification. (Sir ) 

A. F le m in g  (Proc. Physical Soc., 1939, 51,402—406).

—If pure dry S i02 powder of uniform grain size falls 
on a perforated metal plate or gauze of Zn, Cu, Ni, 
or Fo so as to fall through tho apertures and not 
accumulate on the metal, tho powder becomes 
electrified negatively and the metal positively, 
although bulk S i02 is easily electrified positively. 
The effect is also shown by powdered S. There is 
evidence that the effects are not due to piezo- 
electrification. N. M. B.

Dynam ic m easurem ent of the elastic, electric, 
and piezoelectric constants of Rochelle salt.
W. P. Mason (Physical Rev., 1939, [ii], 55, 775— 
789).—The consts. were determined at low field 
strengths by moasuring the resonant frequencies and 
impedance of vibrating crystals. Tho resonant and 
antiresonant frequencies aro found experimentally to 
be considerably below the natural mechanical resonant 
frequency of tho crystal, in disagreement with the 
usual derivation of the frequencies of a piezoelectric 
crystal. Assuming that tho piezoelectric stress oc 
tho charge density on the electrodes rather than oc tho 
potential gradient as usually assumed, theoretical 
frequencies in agreement with experiment aro 
obtained. This derivation and the measured 
frequencies supply vals. for the piezoelectric consts. 
The elastic consts. measured dynamically show some 
differences from those measured statically; in tho 
case of piezoelectric consts. tho differences are large, 
and this may bo attributed to the finite relaxation 
time for the piezoelectric elements. N. M. B.

E lectrical conductivity, ligh t transm ission , 
and structure of th in  gold  film s. D. A. Was
(Physica, 1939, 6 , 382—389).—Tho crystallisation of 
Au films deposited by evaporation on to glass or 
quartz plates is accompanied by an increase in 
electrical conductivity and light transmission. The 
crit. thickness below' which crystallisation does not 
occur is ~ 5  nifi. on clean outgassed glass or quartz, 
and less on quartz or on glass which has not been out- 
gassed. L. J. J.

Relation of the true structure of thin  gold  
film s to the structure as shown by electron  
diffraction. D. A. W as (Physica, 1939, 6 , 390— 
392).—Electron diffraction show's cryst. structure in 
Au films of all thicknesses from < 2  m^. upwards. 
Electrical conductivity measurements (cf. preceding 
abstract) show that this is due to crystallisation in
duced by thé impact of electrons. L. J. J.

Very thin  sheets of p latinum . P. R o uard  
(Compt. rend., 1939, 2 0 8 , 1146—1148).—Extending 
previous work (cf. A., 1937,1, 228 ; 1938,1, 303), the 
phase change of light (X =  3660, 4046, 4358, 5461, 
and 5780 A.) observed on reflexion from thin Pt 
sheets (1-6—17-9 m^. thick) deposited on plane glass 
plates by cathodic sputtering has been determined. 
The data are compared with theoretical predictions.

W. R. A.
Influence of dissolution  by an acid of the 

surface of b ism uth  and zinc crystals on their  
m echanical properties. M. Cl a sse n -N ek lud o v a  
(Tech. Phys. U.S.S.R., 1938, 5, 827—835).—Removal 
of the surface defects of single crystals of Bi by 

.dissolution in acids during the process of deformation
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causes an increase in their mechanical strength up to 
270%. There was also an increase in the degree of 
plastio elongation. Preliminary dissolution and sub
sequent extension in air does not cause any appreciable 
change in the mechanical properties of single crystals 
of Bi, indicating that primary defects do not of them
selves exert any considerable effect on the strength. 
No definite results were obtained when similar experi
ments were carried out with single crystals of Zn. 
Artificial scratches appear to have no effect on the 
place at which fracture of single crystals of Zn occurs, 
even at —180°. A. J. M.

Influence of tem perature on the elasticity  and 
on the rupture of crysta ls. J. E k stein  (Compt. 
rend., 1939, 208, 1098—1100).—Mathematical.

W. R. A.
P lastic  deform ation of rock-salt under con

stant com pressive forces. M. Stamatiu  (Bull. 
Acad. Sci. Roumaine, 1938, 20, 24—30).—The effect 
of time on the deformation of rock-salt subjected to 
const, compressive forces is represented graphically. 
Under such forces rock-salt undergoes elastic and 
plastic deformations, the latter increasing with time. 
The results are discussed in relation to the behaviour 
of rock-salt in mines. L. S. T.

Non-cubic grow th  of single crystals of silver  
by condensation from  vapour. J . H . H owey 
(Physical Rev., 1939, fii], 55, 578—581).—The con
densation of Ag vapour on solidified spherical drops 
of Ag produces straight thin single-crystal needles of 
Ag under certain conditions, and is a process con
tinuous with the formation of the drops by condensing 
the vapour in vac. on an Fe surface cooling from above 
the m.p. of Ag to an equilibrium temp, just below the 
m.p. The shape and cryst. orientation of the needles 
indicate that they are the result of a nucleus growing 
by condensation much more rapidly in a certain (1 1 0 ) 
direction than in other directions, including other
(110) directions. N. M. B.

Stabilisation  velocity of g lassy  selenium . F.
I shikaw a and H. S ato (Bull. Inst. Phys. Chem. 
Res. Japan, 1939, 18, 143—149).—The stabilisation 
velocity of glassy Se, measured by a differential gas 
dilatometer, is very low at 60° and increases with 
temp., 60% transformation into metallic Se occurring 
in 33 hr. at 75°. F. H.

Polym orphism  of lead [m onjoxide. J. le '' 
B o u r g e o is  (Bull. Soc. chim., 1939, [v], 6, 614—620). 
— There are three modifications, one pink (y)  and two 
yellow (¡3 and a), y  is stable up to 150°, but trans
formation into p does not occur below ~570°, whilst 
p is stable from 150° to 700—S00°, but can be meta- 
stable at room temp, and up to its m.p., 8 8 6 °. a is 
formed slowly from p at 800° and rapidly at the m.p. 
of p. Its m.p. is 894°, and on cooling it is not trans
formed into p but persists in a metastable state down 
to 250°, when it is transformed into y.  F. J. G.

Growth on alkali halide crysta ls. H. Mor- 
genstern  (Z. Krist., 1938,100, 221—227; cf. Ernst, 
A., 1937, I, 447).—The development of the surface 
morphology of single-crystal spheres of LiF, NaCl, 
KC1, KBr, and KI immersed in aq. solution at 29°,

and prepared by grinding crystals obtained from the 
melt by Kyropoulos’ method, is described. I. McA.

Regular grow th of pp'-dihydroxydiphenyl on 
calcite and on sodium  nitrate. J. W illems (Z. 
Krist., 1938, 100, 272—274; cf. Royer, A., 1933, 
213).—Given favourable geometric lattice conditions, 
regular overgrowth of org. crystallites on an inorg. 
support still requires an ionisable solute. (C6H4’OH)2 
ppts. almost amorphously from oxy-solvents on glass; 
on calcite or N aN 03 it deposits in crystallites of ellip
tical cross-section, singly or in crossed pairs, showing 
characteristic epitaxy. I. McA.

P eltier effect dem onstration w ith  approxi
m ate m easurem ent. A. Cam pbell (Proc. Physical 
Soc., 1939, 51, 545—546).—Three strips of two metals 
are soldered consecutively and bent into a U so that 
the junctions are adjacent in the two legs of the U. 
On passing a current the heating of one junction and 
cooling of the other is shown by a thermopile placed 
between the junctions. Approx. measurement is made 
by balancing the cooling at one junction against the 
heating effect of a current in a small adjacent resistance 
coil. N. M. B.

M agnetism  and chem istry. W . K lemm (Chem.- 
Ztg., 1939, 63, 333—335).—A review.

R eversible m agnetisation  in  ferrom agnetics.
W . F. B row n , jun. (Physical Rev., 1939, [ii], 55, 
568—578).—Mathematical. The equations of the 
statistical domain theory are derived without the use 
of the artificial simplified Heisenberg model.

N. M. B .
M agnetic susceptib ility  of m ercury and of 

som e dilute alkali am algam s. S. R. R ao and
S. A r a v a m u th a ch a r i (Proc. Indian Acad. Sci., 1939, 
A, 9, 181—209).—For liquid Hg Xat. ~  —33-3 X 10-6, 
suggesting that the Hg atoms exist in the liquid state 
as Hg" ions, x f°r Na, K, and Rb, and their dil. 
amalgams have been measured. For very low concns. 
addition of Li causes an increase in XHg. whilst addi
tion of Na, K, and Rb decreases it. The initial fall 
of x is probably due to dispersion of alkali atoms, each 
atom being surrounded by a group of Hg atoms form
ing a “ complex ” atom of lower x- To explain the 
initial rise for Li amalgams it is assumed that the Li 
atoms are unable to penetrate the Hg groups, until a 
higher concn. is reached. A  broad min. occurs in x 
of Na amalgams at a concn. approx. corresponding 
with the compound NaHg16. W . R. A.

Specific coefficient of m agnetisation  of oxy- 
hsem oglobin.—See A., 1939, III, 622.

M agnetic susceptib ility  and related properties 
of rare-earth crystals. W. G. P e n n e y  and G. J. 
K ynch  (Proc. Roy. Soc., 1939, A, 170, 112—129).— 
A theoretical investigation shows that it is impossible 
to reconcile current interpretations of the absorption 
spectra and sp. heat measurements with the magnetic 
properties of hydrated rare-earth crystals. G. D. P.

Principal m agnetic susceptib ilities of neo
dym ium  sulphate octabydrate at low  tem per
atures. L. C. J ackson  (Proc. Roy. Soc., 1939, 
A, 170, 266—271).—The measurements were carried 
out in the temp, range 14—290° k . All three suscep-
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tibilities obey tho law y(T  -f- A) =  const, above 
1 2 0° K.; at low temp, one of the principal suscepti
bilities tends to become independent of T, whilst the 
other two increase more rapidly than they do at 
higher temp. The magnetic ellipsoid rotates through 
a considerable angle a3 the temp, falls, the anisotropy 
increasing from 11% to 70% between 290 and 14° k. 
(Cf. preceding abstract.) G. D. P.

Influence of elastic stresses on the in itia l 
susceptib ility  of m onocrystals. M. D echtjar  
(Tech. Phys. U.S.S.R., 1938, 5, 676—684).—Experi
ments on monocrystals (thin narrow laminae) of 
meteorite Fe, containing 8 % Ni and 0-5% Co, show 
that (i) Akulov’s tensor of magnetic susceptibility y 
of deformed cubic crystals is correct, (ii) the changes 
in tho magnitude of the initial x caused by the in
fluence of elastic stresses depend on the sequence of 
application of these stresses and the strength of tho 
magnetic field, and (iii) tho demagnetisation of a 
ferromagnetic substance under load does not 
follow the usual course. W. R. A.

Electronic theory of the electrical equilibrium  
of m etallic conductors. D . Castelluccio (Nuovo 
Cim., 1938, 15 , 473—476).—Mathematical.

0 . J. W.
Tantalum . (A) R esistance, em issiv ities , and 

m .p . (b ) Rate of evaporation. L. M a lt e r  and
D. B. Langm uir  (Physical Rev., 1939, [ii], 55 , 743— 
747, 748—749; cf. Utterback, A., 1932, 565).— (a) 
The relation between true and brightness temp, was 
determined by pyrometric observations on the inside 
and outside of a long thin-walled tube heated electric
ally. Potential leads of fine W wire welded to Ta 
filaments permitted a determination of the electrical 
properties as a function of temp. The m.p. found is 
3269° k. from the electrical properties at the m.p., as 
given by the extrapolated temp.-electrical property 
relations.

(b) The rate of evaporation at const, temp., deter
mined by measuring the change of resistance and 
change of wt. of uniform filaments, is given by log10 
M  =  7-86 — 39,310/7', where M  is the rate of evapor
ation in g. per sq. cm. per sec. N. M. B.

E lectrical phenom enon of a palladium  fila
m ent occluding hydrogen. K . H irota  and J. 
H ortoti (Proc. Imp. Acad. Tokyo, 1939,1 5 , 10— 12). 
—A Pd wiro of 8  jjl. diameter and 1*0 cm. length had 
initial resistance of 13*18 Q. On continuous evacu
ation of H 2 for 864 hr. a min. resistance of 11*35
H. was obtained, which then increased to the const, 
val. 25*77 fl. The cycle was repeated by the step- 
wise admission of H 2. F. J. L.

Variation of the specific resistance of p latinum  
w ith  cross-section . L. R ie d e l  (Ann. Physik,
1938, [v], 3 3 , 733—736).—Measurements on Pt wire 
of 15*7 (i. diameter show' that the sp. resistance at 0° 
is >  that of the compact metal by < 1%, in contra
diction to Reuter (A., 1938, I, 19). The mean free 
path of the conduction electrons is < 1 0 0  mjx.

O. D . S.
E lectrical resistance of nickel am algam s.

L. F. B ates and J. H. P rentice  (Proc. Physical Soc.,
1939, 51 , 419—424; cf. A., 1938, I, 70).—The

resistances of a series of Ni amalgams of concn. 0*013— 
0*246 g. Ni per 100 g. Hg, measured over tho range 
20—300°, showed a marked permanent change be
ginning at ~225° coinciding with a change from 
diamagnetic to strong and permanent ferromagnotic 
properties. Since ferromagnetic Fe or Co in amal
gams can bo conc. and removed by a magnetic field, 
a method of determining Co in mixed solutions of 
Co and Ni salts is suggested. N. M. B.

E lectrical resistance and therm o-e.m .f. of the 
tw o alio tropic m odifications of thallium . E.
R osenboiim  (Physica, 1939, 6 , 337—352).—For pure 
T1 in an atm. of H2 the allotropic transition at 232° 
is marked by an abrupt fall of 4*3% in the resistance. 
Tho effect is less marked, and tho transition is dis
placed to lower temp., in the presence even of small 
amounts of 0 2 and N2. Hysteresis effocts are in all 
cases small, but are more marked with slightly 
oxidised Tl. The transition coincides with a flat max. 
in the temp, coeff. of the thermo-e.m.f. (measured 
against Cu). L. J. J.

Supersonic dispersion in  air. W. H. P ie l e - 
m bier  (Physical Rev., 1937, [ii], 52, 244). L. S. T.

Fresnel diffraction phenom ena at ultrasonic 
w aves and their evaluation by M ascart’s m ethod.
F. Mahler (Ann. Physik, 1939, [v], 3 4 , 689—716).— 
The Fresnel diffraction of light waves (X 0*646 to
0-4S0 ¡1.) by standing ultrasonic weaves (X1 0*5 to 
0*58 mm.) has been investigated. Results agree with 
theory derived bv Mascart’s approximation method.

O. D. S.
D ispersion of ultrasonic w aves in  liqu ids. F.

Matossi (Physikal. Z., 1939, 4 0 , 294—297).—The 
discrepancies between the results of Hiedemann et al. 
(A., 1936, 1453) and of Dutta (A., 1938, I, 184) have 
been investigated. The results of Dutta wrere re
produced at 27°. At room temp., however, there was 
an increase in the ratio of tho velocity of ultrasonic 
waves in H20  and PhMe with increasing frequency. 
Under certain conditions dispersion effects could be 
reproduced even at room temp, depending on the 
coupling of the vibrating quartz with the transmitter. 
The more intense was the sound wave, the greater 
was the dispersion effect. With very slight coupling 
the effect disappeared. It is concluded that no dis
persion effect can be found in the frequency region 
107 Hz. for H20  or xylene. A. J. M.

Effect of u ltra-sounds on supercooled w ater.
I. Sokolov (Tech. Phys. U.S.S.R., 1938, 5, 619—
621).—Water supercooled to —6 °, which remained 
liquid after vigorous shaking, crystallised when sub
jected to ultra-sounds, the velocity of crystallisation 
increasing with the energy supplied, but being appar
ently independent of the frequency. J. A. K.

Supersonic velocity in gases and vapours. 
VIII. Supersonic velocity in  air, steam , carbon  
dioxide, and carbon disulphide. S. K. K. J atkar 
(J. Indian Inst. Sci., 1939, 22, A, 93—110).—The 
velocity of sound v in air, steam, C02, and 0S2 has 
been measured at different frequencies in narrow tubes 
at different temp, and 685 mm. pressure. The sp. 
heats, calc, from v, are in good agreement with those 
calc, from spectroscopic data. W. R. A.
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Therm al m easurem ents in  liquid hydrogen.
H. Gutsche (Z. physikal. Chera., 1939,184, 45—58). 
—Cp data for liquid H2 between 20° and 40° K. and 
between 10 and 100  atm., and data for the heat change 
during the expansion of liquid H, over the same range 
of pressure and for the sp. heat under the saturation 
pressure, are recorded and discussed. C. R. H.

Specific heat, enthalpy, entropy, and d issoci
ation of technical gases. E. J usti (Feuerungs- 
tech., 1938, 2 6 , 313—322).—Sp. heats calc, for ideal 
gases from spectroscopic data are converted by means 
of various equations of state to the actual condition 
at a pressure of 1 atm. The difference between the 
mean and true sp. heats for ideal and practical 
conditions (1 atm.) are tabulated from 0 ° to 1 0 0 0° for 
No, H2, 0.,, NO, CO, C02, N 20 , SO,, H20 , air, CH., 
C2H2, C21I4, C2H g, and CGH G2 * R. B ’ C.

Specific heat of iron  from  1-1° to 20-4° K. 
W. H. K eesom  and B. K u r r e lm e y e r  (Physica, 1939, 
6 , 364).—For a sample of very pure Fe, G =  0'0012077 
+  0-0000047273 g.-eal. per mol. per degree, corre
sponding with a characteristic temp. 462° k .

L. J. J.
Liquid structure and entropy of vaporisation.

J. H . H il debra nd  (J. Chcm. Physics, 1939, 7, 233— 
235).—Comparison of the entropies of vaporisation of 
24 liquids at temp, corresponding with the same 
vapour vol. indicates that the factors tending to 
produce an ordered arrangement in a liquid are (a) 
chemical association, (b) dipole orientation, and (c) 
geometrical shape. The significance of (c) is discussed 
in connexion with the entropy of solution.

W. R. A.
A tom ic heat of n itrogen in various nitrides.

II. S. Satoh (Sci. Papers Inst. Phys. Chem. Res. 
Tokyo, 1939, 35, 385—398; cf. A., 1938, I, 507).—  
The at. heats of N  in Mg, Ti, P, Be, Mn, Th, Zn, and 
Li nitrides at 25°, 100°, 300°, and 500° have been 
calc, from measurements of the mol. heats of the 
nitrides, and the at. heats of the elements concerned. 
The at. heat of N  is low in nitrides of elements of 
small at. no. Including previously determined vals. 
from nitrides of B, Al, Si, Ca, V, Mo, and Ta, the 
mean at. heat of N  in nitrides is 3-1, 3-7, 5-1, and 
6-1 at 25°, 100°, 300°, and 500°, respectively.:

D. F. R.
Specific heats of thorium  nitride, lith ium  

nitride, and zinc nitride. S. S atoh (Sci. Papers 
Inst. Phys. Chem. Res. Tokyo, 1939, 35, 182— 190). 
—The mean C'p of Th3N4 and Li3N has been measured 
over the temp, intervals 0—99-5°, 0—305-3°, and
0—500-3° by the ice calorimeter. Tho true Cv of 
Th3N4 is given bv G„ =  0-04895 -f- 4-436 x 1O~50 —
1-384 x  10-?03 and of Li3N by Cv =  0-5127 -f- 7-226 
X 10^0 — 1-193 X 10"702. The mean Cr of Zn3N, 
has been measured over tho temp, intervals 0—99-6°, 
0—305-3°, and 0— 119-2°, true Cp being given by :— 
0-1142 +  8-926 x  1O-S0 -f  1-151 X 10‘80i . F. H.

M .p. of b a r iu m  m o ly b d a te . H. A. L ie b h a f .sk y .
E. G. R ochow, and A. F. W inslow  (J. Amer. Chem. 
Soc., 1939, 6 1 , 969—970).—Ba molybdate (I), pptd. 
from an aq. NH3 solution of NH4 molybdate by BaCl2, 
was melted in a Pt crucible in air and slowly cooled.

The m.p. is 1480±5°. Pt was not attacked and 
there was no indication of decomp, of (I). On melting 
in vac. the surface of (I) darkens, some evaporation 
occurs, partial decomp, occurs, and tho m.p. is approx. 
the same as in air. W. R. A.

M elting as a disorder phenom enon. F. C.
F rank  (Proc. Roy. Soc., 1939, A , 170, 182—189).— 
The Bragg and Williams theory of order-disorder 
transformations is applied to melting. There are 
crit.temp. above and below the m.p. which limit the 
range of existence of the metastable, superheated and 
supercooled, states. The m.p. lies close to the upper 
crit. point so that it is impossible to superheat a 
crystal but a considerable degree of supercooling may 
be necessary to start crystallisation in a liquid. The 
paper is non-mathematical. (Cf. A., 1939, I, 248.)

G. D. P.
Adiabatic dem agnetisation  of potassium  

chrom ic alum . H . B. G. Casim ir , W. J. de  H aas, 
and D. d e  K lerk  (Phj^sica, 1939, 6 , 365—368).—The 
entropy of K  Cr alum as a function of the magnetic 
temp. (Tm) from 1° to 0-033° K. has been determined. 
The results are in agreement with Hebb and Purcell’s 
theory (A., 1937, I, 353) for all temp, between 0-07° 
and 1° K .; in this range the relation between Tm and 
T  is given with an accuracy of 0 01° K. The Stark
splitting is 0-27° k . L. J. J.

Liquid versus vapour tem perature. E. M.
L ittle (Physical Rev., 1937, [ii], 52, 255—250).— 
When temp, is defined as oc the average kinetic energy 
of translation of the mols. the temp, of a liquid and 
vapour in equilibrium are not the same. The vapour 
temp, may be f  the liquid temp. Spectroscopic and 
not thermomctric methods must be used to detect
this temp, difference. L. S. T.

Reference tem peratures for physical and 
physico-chem ical m agnitudes of [chem ical] com 
pounds. G. L. V oerman (Congr. int. Quim. pura 
apl., 1934, 9, II, 483—484; Chem. Zentr., 1937, i, 
1104).—The use of the c. scale and of 20° as a stan
dard temp, is recommended, and other reference 
temp, are proposed. A. J. E. W.

Form ation of an am orphous (vitreous) m od i
fication of w ater by condensation of vapour at 
low  tem perature. L. Staro nk a  (Rocz. Chem., 
1939, 19, 201—212).—A transparent coating forms 
in a glass tube at <  —175° (liquid N) through which 
a slow current of damp air is passed. The deposit 
becomes opaque: at about —130°, and this change is 
associated with evolution of <5-7 g.-cal. per g. of the 
ice. The internal energy of the condensate formed at 
<  —170° is about 100 g.-cal. per g. higher than that 
of the condensate formed at >  —170°. The new 
product is considered to be a vitreous modification of 
H20 . R. T.

Sym m etry num ber and therm odynam ic func
tions for m olecules having double m in im um  
vibrations. K. S. P it z e r  (J. Chem. Physics, 1939, 
7, 251—255).^—Energy levels and thermodynamic 
functions for a double min. vibrational degree of 
freedom are discussed with special reference to NH3. 
A simple formula is given for the range of validity of 
the classical expressions for rotational h e a t  , capacity
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and entropy and the symmetry no. of double min. 
vibrators is considered. W. R. A.

E q u a t io n s  o f s ta te .  G. W oolsey (J. Chem. 
Edue., 1939, 16, 60—66).—A discussion. L. S. T.

Differences in  vapour pressures and m ole
cular heats of ortho- and para-hydrogen and 
deuterium . K. Schafer  (Z. physikal. Chem., 1939, 
4 2 , B , 380—394).—Mathematical. Energy proper 
vals. of H2 in the condensed state have been estimated 
using quantum-mechanical perturbation theory; dif
ferent vals. are obtained for the perturbation of o- 
and 2>H2. W. R. A.

Saturation pressure of w ater vapour between  
73° and 130°. H. M o ser  and A. Z m aczyn sk i 
(Physikal. Z., 1939, 4 0 , 221— 229).— A static method 
(using a glass-membrane manometer) and a dynamic 
method have been used to determine the saturation 
pressure of H 20  vapour in the above temp, range. 
The following formulas were obtained : p  — 7GO =  
27-12912(0— 100) -f  0-400793(0 -  100)2 +  3-04131 
X 10-3(0 -  100)3 +  1-1241 X 10-5(0 -  100)4, for 0 
between 73° and 130°, and 0 — 100 — 3-68608 X 
10-2(^ -  760) -  2-0073 X 10'5(p -  760)2 -j- 1-625 X 
10-8(p -  760)3 -  1 -61 X 10-u (p -  760)4, for p  between 
680 and 800 mm. A. J. M.

Vapour pressure of solid  sa lts . I. Vapour 
pressure of m ercuric halides and therm o
dynam ic calculations. Z. S h ibata  and K. N iw a .
II. Vapour pressure of alkali halides and 
therm odynam ic calculations. K. N iw a  (J. Eac. 
Sci. Hokkaido, 1938, 2, 183—200, 201—221).—I. 
V.p. of C0Ph2 (35—55°), HgCl2 (45—70°), HgBr2 
(50—75°), and red H gl2 (60—90°) have been deter
mined by Knudsen’s effusion method. Heats of 
sublimation, free energy change, entropy, and chemi
cal const, are calc.

II. Similar measurements have been made with all 
the alkali halides except LiE, LiBr, Lil, N al, RbF, 
RbBr, CsF, and Csl. These data and those of other 
workers for the salts named are used for calculating 
the thermodynamical quantities. F. L. U.

Vapour pressure of thorium  acetylacetonate 
by radioactivity m easurem ents. R. C. Y o u n g , 
C. Goodman, and J. K ovitz (J. Amer. Chem. Soc., 
1939, 61, 876—878).—By means of a gas-saturation 
method, which employs non-radioactive N2 and 
counts the a-particles carried over by the N2, the v.p. 
of Th acetylacetonate (I) at 1000° is 3-24;0-3 x  
10-4 mm. The amount of sublimed (I) was calc, by 
washing out the apparatus with EtOH acidified with 
HO, evaporating the solution on a P t foil, and coun
ting the no. of a-particles from the deposit of basic Th 
chloride. An improved prep, of (I) is given.

W. R. A.
Critical constants of ethane. J. A. B eattie ,

G. J. Str, and G. L. S i.mard (J. Amer. Chem. Soc., 
1939, 61, 924—925).—The v.p. of C2H 6 at 25° is 
41-38 atm. The crit. consts. are tc =  32-27°±0-01°, 
Pc =  48-20±0-02 normal atm., vc =  0 148 —0-0015 1. 
per mol. (4-93 c.c. per g.), dc =  6-76±0’07 mols. per 
1; (0-203 g. per c.c.). W. R. A.

Specific gravity change per degree of tem 
perature.—See A., 1939, II, 237.

Density of pure deuterium  oxide. H . L. J o h n 
ston (J. Amer. Chem. Soc., 1939, 61, 878—880).—  
After correcting for the presence of 180  and other 
factors which are discussed, i?f| of D20  is 1 -107634; 
0-00005. W. R. A.

T herm al and electrical conductivity of iron at 
high  tem peratures. R. W. P owell (Proc. Physical 
Soc., 1939, 51, 407—418).—Results. previously re
ported (ef. A., 1934, 1163) are confirmed by two 
independent methods. The thermal conductivity of 
Armco Fe, determined to —1 0 0 0 ° by an abs. method 
in which heat flowed radially from the centre to the 
circumference of a thick-walled cylinder, decreases 
steadily with rise of temp, through the magnetic 
transformation region to a min. val. of 0-065 near the 
a-y  transformation point. Electrical resistivity was 
measured up to 1430°, and the Lorenz function evalu
ated over the experimental thermal conductivity 
range; from 2 0 0 ° to 800° it has unusually high vals. 
(0-72±0-02 X 10“8), but decreases steadily above the 
magnetic transformation point to 0-60 X 10- 8  at 1000°. 
The Lorenz function of y-Fo is thus in fair agreement 
with the val. 0-586 X 10-8  indicated by Sommerfeld’s 
theory. N. M. B.

Am orphous state. XIV. T herm al conduct
ivity of am orphous bodies w ith in  the range of 
softening. E. K u v sc h in sk i (Tech. Phys. U.S.S.R., 
1938, 5, 491—498).—Data for rosin (I) and ph'enol- 
phthalein (II) afford no evidence for the presence of 
a break in the thermal conductivity (/<;) curve within 
the range of softening, k =  0-00024 g.-cal./degree. 
cm. sec. for (I) over the range 20—90°, and k == 
0-000335 g.-cal. /degree, cm. sec. for (II) over the range 
35—115°. ‘ C .R .H .

C om pressibility of gaseous ethane in  the high  
density region. J. A. B eattie , G. J. Su, and
G. L. Simard (J. Amer. Chem. Soc., 1939, 61, 926—  
927).—Vals. for the compressibility of gaseous C2H e 
at densities from 5— 10  mols. per 1. have been deter
mined at 25° intervals between 50° and 275°.

W .R . A,
K inetic theory expression  for the v iscosity  of 

a g as. K. S. G. Doss (Current Sci., 1939, 8,109).— 
The 7) of a gas can be expressed by ~~1(3//W7~)i-?V~I^~2, 
where d is the diameter of the m ol.; it is practically 
the same as the accurate expression derived by 
Chapman (A., 1916, ii, 416). L. S. T.

Calculation of surface v iscosity  from  experi
m ental resu lts. J. J. H erm ans (Physica, 1939, 6 , 
313—320).—Harkins and Kirkwood’s formula (A., 
1938, I, 186) for a rectangular slit also applies to a 
canal formed by mica plates resting on the surface, 
as in Joly’s experiments (ibid., 77). L. J. J.

Influence of electric field on the v iscosity  of 
liqu ids. H. M enz (Ann. Physik, 1939, [v], 34, 
740—760).—A capillary viscosimeter for the compari
son of viscosities in high electric fields (2 0  kv. per cm.) 
is described. The effect of static and alternating 
field, up to 600 Hz., on the viscosity of C6H 6, Et20 , 
PhCl, and CC14 has been investigated. In the pure 
l iq u id s  the effect is very small but on saturation of 
E t20  and PhCl with H20  an increase of viscosity 
with field is observed with .characteristic polarisation
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effect and dependence on frequency. This increase 
is ascribed to the transference of velocity by ions 
moving at right angles to the direction of flow.

O. D. S.
Am orphous state. X III. V iscosity, electrical 

conductivity, and dielectric lo sses in  alcohols 
and glycerol. P. K o b ek o , E. K u v s c h in s k i , and 
N. S c h isch k in  (Tech. Phys. U.S.S.R., 1938, 5 , 413—  
424).—The variation of 75, sp. resistance r, e, and di
electric loss e' with temp, have been studied for PraOH, 
Bu3OH, and glycerol over wide temp, ranges. Meas
urements of 7j have been made over a range of 1 0 ~2— 
1010 poises, and of e and e at 50 and 1000 Hz. Re
laxation times t  have also been evaluated. It is 
found that log tj, log r, and log -r are not rectilinear 
functions of 1 \T  but that the temp, coeffs. which are 
equal at the same temp, rise with fall of temp, v), r, 
and t  are proportional to each other when temp, 
varies. T. H. G.

Dependence of v iscosity  of long-chain fatty  
acids on tem perature and degree of unsatur-
ation. G. B. R avttsch (Compt. rend. Acad. Sci. 
U.R.S.S., 1939, 22, 34—36).—For C18 acids the vis
cosity decreases linearly with increasing I val. A 
general equation for the effect of temp, is given, and 
data in agreement for a no. of C18 acids are recorded.

L. J. J.
T herm al diffusion of w ater vapour-hydrogen  

m ixtu res. Z. S hibata  and H. K itagaw a (J. Fac. 
Sci. Hokkaido, 1938, 2, 223—239).—The changes in 
composition of II20  vapour-H2 mixtures due to 
thermal diffusion in a temp, gradient have been 
determined between room temp, (cold) and each of 
10 different temp, from 201° to 1021° (hot). The 
relation log (Pa/2>b)hot =  n log (;Pa/Pb)coi<i +  const, is 
valid over the whole range (p =  partial pressure). 
n is a const, depending on temp, but not on composi
tion. The results are used to calculate some quanti
ties occurring in Chapman’s theory (cf. A ., 1924, ii, 
823). F. L. N.

Parachors of binary m ixtu res. F. I shikaw a  
and T. A toda (Bull. Inst. Phys. Chem. Res. Japan, 
1939,18,150—161).—[P] for the systems CeH 6-EtOH  
(I), PC13-C 6H 6 (II), and P0C13-C6H 6, measured at 
25°, agree with those calc, from vals. for solute and 
solvent by [P] == (1 — -j- x[P]2 where x  is the
mol. fraction of solute. The max. deviation from the 
calc. val. is — 1 obtained with (I). [P] for (I) and (II)
is expressed more accurately by [P] =  a +  bx.

F. H.
T otal and partia l pressures of binary solutions  

of the butyl alcohols in  benzene at 25°. B. B.
Allen  and S. P. L ingo [with W. A. F elsing] (J. 
Physical Chem., 1939, 43, 425—430).—Data are pre
sented in tabular and graphical form. Departures 
from Raoult’s law follow the order Bu“OH<Bui OH 
<CHMeEt'OH <B u yOH. This transition is attri
buted to increase of polarity as the H atoms of the 
carbinol C atom are replaced by Me. J. W. S.

Density and refractive index of aqueous fur- 
furaldehyde solutions. S. Mo liń sk i, F. N ow otny , 
and W. Całus (Przemysł Chem., 1939, 23, 30—32).—  
d and n are recorded for the system furfuraldehyde (I)

-H aO, at 20°. Pure (I) has b.p. 161-75°, d 1-1614, 
and n 1-52624. R. T.

Specific heat, density, and vapour pressure in  
the system  m ethyl a lcohol-w ater-lith ium  chlor
ide. E. L. T sch er niak  (J. Gen. Chem. Russ., 1938, 
8 , 1341—1352).—Sp. heat- (25° and 50°), p- and v.p. 
-composition curves are given for the system MeOH- 
HoO-LiCl ([LiCl] =  1 g.-mol. per 1. of solvent).

R. T.
V iscosity in  binary liquid  system s. L. H.

B ir d  and E. F. D a ly  (Trans. Faraday Soc., 1939, 35, 
588—592).—p-, 7)-, and mol. polarisation-composition 
curves have been determined for binary mixtures 
containing highly purified cis- and /ran,s-decalin and 
tetralin, and in a few cases CeH G, CJ0H 8, and CC14. 
A semi-empirical formula is derived from Macleod’s 
viscosity equation, using vol. fractions instead of mol. 
fractions. Tho formula breaks down for mixtures 
containing tetralin, and an explanation of this is 
offered. -/) is not necessarily a function of p or “ free 
space ” alone. Consts. for the purified liquids are : 
cis-decalin, pf 0-8834±0-0001, m|° 1-4806±0-0002, 
b.p. 195-6± 0-2°/762 m m .; Zrcms-decalin, pf 0-8598;£ 
0-0001, n™ l-4704±0-0002, b.p. 187-95±0-2°/766-5 
m m .; tetralin, pf 0-9573±0-0001, <  l-5425±0-0002,
b.p. 206-8±0-2°/759 mm. F. L. U.

V iscosity  determ inations of slag  system s. 
J. R. R ait , Q. C. M’Milla n , and R. H ay  (J. R oy. 
Tech. Coll., 1939, 4, 449—466).—The systems CaO- 
Si02, M n0-Si02, and Ca0-Al20 3-S i0 2 have been 
studied. The first of these shows a min. in the tj- 
composition isothermals at the compound Ca0,Si02. 
The variation of 7) with composition in the other 
systems is not a continuous function. T. H . G.

P ressure-tem perature phase diagram  of N a-K  
alloys and the effect of pressure on the re s is t
ance of the liquid  phase. C. H. K ean  (Physical 
Rev., 1939, [ii], 55, 750—754).—The phase diagram 
of the binary system N a-K  as a function of pressure, 
temp., and composition is plotted from determin
ations, at 0—150° and up to 10,000 kg. per sq. cm., 
of the pressures at which discontinuities occur in 
resistance isotherms of Na-K  mixtures in various 
proportions. The composition of the eutectic in the 
subsystem solid Na-solid Na2K-liquid is almost 
independent of pressure over the range, but that of 
the eutectic solid K-solid Na2K-liquid moves from 
~67  at.-% K at atm. pressure to 59% at 10,000 kg. 
per sq. cm. The rise of m.p. with pressure is markedly 
less for the alloys than for the pure metals; the rise 
of m.p. produced by 1 0 ,0 0 0  kg. per sq. cm. for tho first 
eutectic is 42° (6 8 ° for pure N a); the corresponding 
rise for the second eutectic is 42° (105° for pure K). 
Some data for the relative resistance of the liquid 
alloys as a function of pressure are given.

N. M. B.
Effect of silver on the gold-copper super

lattice, AuCu. R. H ultgren  and L. T arnopol 
(Amer. Inst. Min. Met. Eng., Tech. Publ., 1939, No. 
1010, 10 pp .; Met. Tech., 1939, 6 , No. 1).—Assuming 
that superlattice formation is due to attraction 
between unlike atoms and differences in at. size, it is 
shown theoretically that substitution of Ag for Au in 
the AuCu superlattice should lower the crit. temp, of
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ordering. Experiments confirm this prediction. The 
orthorliombic, pseudotetragonal phase is stable over 
a wider temp, range than lias been supposed. At 
lower temp, the tetragonal cell is found. The 
pseudotetragonal cell of the orthorhombic phase has a 
b/a ratio slightly >1. As the temp, of anneal falls, 
toward the region of stability of the tetragonal phase, 
the b/a ratio increases. Apparently the transfor
mation from orthorhombic to tetragonal does not 
take place gradually. At room temp, the b/a ratio 
increases with time. The resistance of the ortho
rhombic phase shows that the mechanism of ordering 
is not as simple as has been supposed. There is a 
small decrease in at. vol. just above the transformation 
temp. At low temp, the time necessary to attain 
equilibrium is longer than the hitherto accepted val.

R. B. C.
V olatility of silver, in  relation to the nature 

of the atm osphere, the tem perature, and the 
com position  of binary silver alloys. I. N. P lak- 
sin  and A. J. B rechstedt  (J. Gen. Chem. Russ., 
1938, 11, 1556— 1563).—The rate of volatilisation of 
Ag at temp. >1000° in air is >  in C02 >  in N 2 >  in 
coal gas; it is greater for Sb and Cu than for other 
alloys (with Au, Sn, or Pt). The effect is ascribed to 
lowering of the surface tension of molten Ag by 
dissolved Ag20  or by other metals. R. T.

Influence of nickel on the solubility  lim its  of 
the a-phase in  copper-alum inium  alloys. V.
Gr id n e v  and G. K urdjum ov  (Metallwirts., 1936, 
1 5 , 229—231, 256—259; Chem. Zentr., 1937, i, 
1098).—Addition of 2% of Ni to Cu-Al alloys (82— 
98% Cu) reduces the solubility (s) of A1 in Cu and 
displaces the boundary of the a-phase region from 9-8  
to 8 -6 % A1; the eutectoid line is raised from 570° to 
605°. s is independent of temp, below the eutectoid 
decomp. temp. Increase of the Ni content to 4% 
causes no further shift of the a-region boundary or the 
eutectoid line, owing to inducement of a hardening 
process. The eutectoid point is displaced to higher 
A1 contents by addition of Ni. A. J. E. W.

Reversible transform ation in  copper-alum in
iu m  alloys.—See B., 1939, 498.

Interm ediate phases in  the alum inium -copper  
system  after slow  cooling. A. J. B r a d le y , H. J. 
Goldschmidt, and H. L dpson (J. Inst. Metals, 1938, 
63, Advance copy, 447—459).—The phase sequence 
for slowly-cooled Al-Cu alloys containing 16—30% 
A1 has been determined by X-ray analysis; the 
structures of alloys with compositions between 
Cu9Al4 and CuAl are all derived from a body-centred 
cubic lattice by the omission of varying nos. of atoms 
and consequent changes in symmetry. The three y- 
structures are closely related and no two-phase regions 
exist between them ; y (Cu9Al4), cubic, exists between 
16 and 18-8% Al, y 1 (Cu32Al19) between 18-8 and 
20-7% Al, and y2 (Cu3Al2) between 20-7 and 2 2 -5 % 
Al. The structures of y 1 and y2 deviate slightly from 
cubic symmetry and the superlattices differ from each 
other and from y. The £ (Cu4A13) and -q (CuAl) 
phases are totally distinct and are separated from 
adjacent phases by definite two-phase regions; the 
low-temp, forms of these phases are probably mono
clinic (21  atoms) and orthorhombic (2 0  atoms per

unit cell) respectively, and have structures related to 
that of Ni2Al3. A. R. P.

System  alum inium -zinc. W. G uertler , H. 
K rause  and F. V oltz (Metallwirts., 1939, 1 8 , 97— 
100).—Alloys containing 20—50% Al have been 
examined microscopically and by thermal analysis. 
New vais, for the solidus temp, have been obtained, 
and it is shown that the solidus curve running from 
the m.p. of Al cuts the 380° eutectic horizontal at 
approx. 17% Al. This explains the finding by the 
authors and others of a crystals in alloys containing 
20—30% Al. C. E. H.

X-Ray investigation  of cobalt-alum in ium  
alloys. A. J. B ra d ley  and G. C. S eager (J. Inst. 
Metals, 1939, 6 4 , Advance copy, 509—516).—The 
following intermetallic compounds have been de
tected by X-rays in the Co-Al system : CoAl, Co2Al5, 
Co3Al13 or Co2A19, Co4A113, and CoAl3. CoAl is body- 
centred cubic, a 2-8565 a ., and dissolves both Co and Al 
with linear reduction in a. Co2Al5 is hexagonal, 
Drlh, CG/mmc, with 28 atoms in the unit cell, whilst 
the other compounds have complex structures which 
have not yet been resolved. Al dissolves in the cubic 
form of Co, but not in the hexagonal, and tends to 
stabilise the cubic structure on cooling; prolonged 
annealing at 320° of such alloys produces pptn. of 
CoAl and reversion of the cubic Co to the hexagonal 
form. A. R. P.

Variation of electrical resistance of (A) t in -  
zinc and (B) lead-antim ony alloys at low  tem 
perature. E. K urzynieo  (Bull. Acad. Polonaise, 
1939, A, 489—497, 498—518).— (a ) The ratios r of 
the resistances at the temp, of liquid H2 and of liquid 
N2 to the resistance at 0° have been measured for 
various Sn-Zn alloys tempered at 190°. For the 
lower temp, small additions of Zn to Sn cause a great 
increase in r. The max. val. of r is attained for 
~ 2  at.-% Zn; r then decreases almost linearly with 
increased Zn content up to pure Zn. r varies in a 
similar way for the higher temp, but the max. val. 
is attained for 2—4 at.-% Zn.

(b ) r vais, have also been obtained for Pb-Sb alloys 
tempered at 225°. Contrary to theoretical expect
ations, small additions of Pb to Sb cause a marked 
increase in r. It is inferred that for systems in which 
mixed crystals are formed small additions of one 
constituent must cause a marked increase in r, but 
that the converse is not necessarily true. The sp. 
conductivity isotherms have also been calc, for Pb- 
Sb alloys at -252-9° and -195-9°. W. R. A.

System  iron-zinc. II. F. H alla , R. W e il , 
and F. G ôtzl (Z. Metallk., 1939, 31 , 112—113; cf. 
A., 1938,1, 612).—A detailed account of work already 
noted (A., 1939,1, 251).

E lectronic diffraction in  the surface layers of 
m eta l alloys. V. K assatochkin  (Compt. rend. 
Acad. Sci. U.R.S.S., 1939, 22,37—38).—A comparison 
of electron- with X-ray-diffraction patterns shows 
absence of the y-phase in surface layers of steels, and 
of the [3-phase in those of brass, as a result of surface 
strains produced in polishing with emery. L. J. J.

M agnetic stability . R. Goldschm idt  (Helv. 
Phys. Acta, 1936, 9, 635—636; Chem. Zentr., 1937,
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i, 1 1 0 1 ).—The dependence of ¡1 on the magnetisation 
and hysteresis losses in two Fe alloys is studied. 
Magnetic stability is shown only by a hard alloy.

A. J. E. W.
Two series of m ixed  crysta ls between H um e- 

Rothery com pounds in  the ternary system  
silver-copper-zinc. K . Moeller (Natunviss., 1939, 
2 7 , 167).—X-Ray and microscopic investigations 
show that two series of mixed crystals between 
Humc-Rothery compounds can exist in the Ag-Cu- 
Zn system. The e-phases of the Ag-Zn and Cu-Zn 
systems (hexagonal close packing) are linked by a 
ternary mixed crystal series. The y-phases of the 
Ag-Zn and Cu-Zn systems (space-centred cubic 
lattice, with 52 atoms in the cell) also form ternary 
mixed crystals. A. J. M.

M agnesium  ternary sy stem s. H. B atjr (Metall- 
wirt-s., 1939, 18 , 145—149, 164— 166).—Existing in
formation on the constitution of ternary alloy systems 
containing Mg is reviewed. C. E. H.

Vapour pressure of zinc in  brasses. R. H ar
greaves (J. Inst. Metals, 1939, 64, Advance copy, 
603—612).—Within the single-phase fields the v.p. 
of Zn in brass, A1 brass, and Ni brass can be expressed 
in the form : log P  — — BIT  - f  A, where A and B  
are consts. By using the vais, of Zn v.p. at suitable 
temp, the heats of sublimation of Zn from various 
brasses have been calc, by means of the reaction iso
chore. The effects of Zn volatilisation on the surface 
structure have also been examined. A. R. P.

X-Ray study of slow ly cooled iron-copper-, 
alum inium  alloys. I. A lloys rich in  iron and 
copper. A. J. B r a d ley  and II. J. Goldschmidt 
(J. Inst. Metals, 1939, 65 , Advance copy, 157—169).— 
The equilibria in the Ee- and Cu-rich fields of the 
system have been determined by X-rày powder 
photographsof slowly-cooled alloys ; in this range there 
are 3 phases, as well as 3 two-phase fields and 1 three- 
phase field. The a-phase field includes the face-centred 
cubic Al-Cu alloys from 0  to 2 0  at.-% Al and from 
0 to 2-5% Fe. The ¡3-phase field consists of 3 regions ; 
with small amounts of Al the atoms are randomly 
distributed on a body-centred cubic lattice, but 
near FeAla there is a superlattice in which alternate 
corners are occupied by Al atoms (px), and near 
50 at.-% Al the cube centres are Fe or Cu and the 
corners Al (¡32). The ¡3 and [3j fields occupy successive 
narrow strips along the Fe-Al edge of the system, 
but the |32 held broadens into a wide area about the 
50% Al line and terminates at the composition 
FeCu4Al5. In the 2- and 3-phase fields, increasing 
the Al content results eventually in overlapping of 
the 310 line of the body-centred and 400 line of the 
face-centred cubic patterns and finally in the co
incidence of the 930 line of the y-phase with these 
two lines. A. R. P.

Copper-rich n ickel-alum in ium -copper alloys.
II. Constitution of the copper-nickel-rich alloys.
W. O. Al ex a n d e r  (J. Inst. Metals, 1938, 63 . Advance 
copy, 425— 445; cf. B ., 1937, 922).—The structure 
of Cu-Ni alloys with 1—35% Al has been examined 
by thermal, micrographie, and X-ray methods , and 
the results are shown in pseudo-binary diagrams for

const. Ni contents1 of 3, 6 , 10, 20, and 40%. At high 
temp, the equilibria are controlled by the following 
facts : primary separation of NiAl containing dis
solved Cu, isomorphism of Cu3A1 and NiAl above 
and their immiscibility below 750°, presence of a 
eutectic valley between the Ni-Al and Cu-Al binary 
alloys along which a -{- Ni3Al first separate and then, 
below 1250°, a -f  NiAl. At lower temp. NiAl and 
Ni3Al retain Cu in solid solution and extend their 
phase-formation influence right into the Cu corner 
of the ternary system to alloys containing only Ni 3, 
Al 3 and Ni 3, Al 1%, respectively. A. R. P.

M agnetic studies in  the ternary system  F e-  
N i-A l. J. L. S no ek  (Physica, 1939, 6 , 321—331).— 
Measurements of the inner demagnetisation and of the 
saturation vals. of alloys containing equimol. propor
tions of Ni and Al, both quenched from 1200° and 
cooled at varying rates to 500°, indicate the presence 
of a non-magnetic phase in all the annealed alloys from 
10 to 100% NiAl. In the quenched specimens with 
80— 100% NiAl the basic alloy is non-magnetic. 
Hence, in contrast to the results of Bradley and Taylor 
(A., 1938,1, 74, 449) the two-phase area extends over 
the whole of tho Fe-NiAl line, which is one of its main 
conodes. This is substantiated by the curve of 
saturation vals. against % NiAl, which is continuous 
in all cases, and linear in the annealed specimens. Tho 
phases are Fo2 and NiAl, both body-centred, but small 
amounts of a face-centred phase are formed on slow 
cooling. L. J. J.

Iron-carbon-alum inium  alloys.—See B., 1939, 
493.

The brittle a-phase in  the ternary system  
iron-chrom ium -m anganese. P. S ciiaejieister 
and R. E rgang (Arch. Eisenhiittenw., 1938—9, 12, 
507—510; cf. B., 1937, 563).—Published data 
have been extended to cover all compositions in the 
system at 700°. Mixes were melted for 0-5 hr. at 
1 2 0 0°, then for 8  hr. at 800° after quenching, and 
finally for a long period at 700°. The isotherm is 
similar to those for the system Fe-Cr-Ni (A., 1939, 
I , 252), but owing to the greater solubility of Mn in 
Fe-Cr (35%) the pure o-phase extends to 64% Mn.

R. C. M.
Low-tem perature transform ation in  iron -  

nickel-cobalt a lloys.—See B., 1939, 493.
R elease of air d issolved  in  w ater. A. G.

Sillitto (J. Roy. Tech. Coll., 1939, 4 , 421—426).— 
A graph of the solubility of “ air ” (2  vols. N 2 and 1 
vol. 0 2) at a total pressure of 760 mm. has been com
puted from the ordinary graph (for atm. pressure of 
760 mm.). It is shown that the vol. of “ a ir” re
leased on warming a solution winch is saturated at a 
lower temp, is much less than that expected from the 
graph. This saturation persists for many hr. It is 
reduced if the surface of the flask is contaminated by 
air. The role of air bubbles in promoting boiling and 
“ singing ” is noted and these phenomena are dis
cussed. T. H. G.

Aqueous solub ilities o f: unsaturated alcohols. 
P. M, Gin n in g s , (Mis s ) E . H erring , and (Miss) D. 
Coltrane (J. Amer. Chem. Soc., 1939, 61. 807—S08). 
—The aq. solubilities (s) of 7 unsaturated alcohols at
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20°, 25°, and 30° have been determined and are >  
those of corresponding saturated alcohols. When the
C.'C and OH groups are close togother at the centre of 
a compact mol. s is greatest, but diminishes with in
crease of mol. wt. and temp. W. R. A.

Solubility  of ethers in  solutions of strong  
acids. G. L ejetjne (Compt. rend., 1939, 208, 
1225— 1227; cf. A., 1929, 1375).—The solubility of 
Et20  in H3PO3 and HC104 is in approx. parallelism 
with tho no. of doubly-linked 0  in the acid m ol.; 
H2S04 (assuming two such atoms) is anomalous. 
Cryoscopic measurements on HC104 solutions show 
that no definite compound is formed, and association 
of E t,0  and acid mols. is probably a polar effect. The 
incroaso of tho Et20-solubility with tho acid concn. 
does not commence until a certain crit. concn. is 
reached, suggesting that E t20  mols. replace a deficiency 
in the H20  associated with each acid mol. The effect 
of acids on the solubility is much smaller with Pr20 ,  
and cannot be detected with Bu20. A. J. E. W.

M olecular forces and solvent power. R. G.
L a r so n  and H . H u n t  (J. Physical Chom.j 1939, 43 , 
417— 423).— The solubilities (5 ) of NaCl, NaBr, Nal, 
KC1, KBr, and KI in Pr“OH, Pr^OH, Bu“OH, Bt/OH, 
sec.-BuOH, and ?i-C5H u -OH have been determined 
at 25°. The dielectric consts. (e) of tho alcohols, deter
mined at ~3000 cycles per sec., are 30-2, 24-14, 
20-08, 18-55, 16-98, 17-32, 15-77, and 13-77, re
spectively. Plots of log s against the e, [P], and mol. 
vol. of the solvents give, with a few exceptions, smooth 
curves for each solute. J. W. S.

Effect of grinding on so lub ility  of m ineral 
substances.—See B., 1939, 554.

Radio-cobalt as indicator for determ ining the 
so lub ility  of Co(OH)3. I. B. N. Cacciapuoti 
and F . F erla (R.C. Atti Acad. Lincei, 1938, [vi], 28 , 
385—388).—The solubility of Co(OH)3 prepared as in 
ordinary analytical processes is 0-01046 mg. per 1. 
Co was determined by measuring the activity of an 
added artificially radioactive isotope. O. J. W.

Solubility  of m ercuric chloride in  aqueous 
solutions of several chlorides. H. C. T homas (J. 
Amer. Chcm. Soc., 1939, 61 , 920—924).—Tho aq. 
solubility of HgCl2 at 25° ranges (10 determinations) 
from 0-27003M. to 0-2701gm . The solubilities of 
HgCl2 at 25° in solutions of HC1, LiCl, CaCl2, A1C13, 
LiCl-CaCl2, and LiCl-AlGl3 of various concns. are 
recorded. In the concn. range corresponding with the 
solid phase HgCl2 the HgCl2Cl' complex is of the same 
nature in all the solutions. W. R. A.

Solubility  of bone in  b iological flu ids.—See A., 
1939, III, 488.

Velocity of d issolution of alum inium  in  sodium  
hydroxide solution .—See B., 1939, 506.

P assiv ity  of iron and steel in  n itric acid so lu 
tion. XXVI. Y . Y amamoto (Bull. Inst. Phys. 
Chem. Res. Japan, 1939, 18, 162— 170).—The extent 
of attack of Fe and steel in the passive state by H N 03 
increases with concn., being very rapid when [HN03] 
is >94%  due to the low [H20 ] failing to render Fe 
completely passive. " F. H.

T est of P olan yi’s theory of adsorption by 
m eans of adsorption m easurem ents on g lass  
and wood charcoal w ith  different gases below  
the critical tem perature. W . v a n  D in g e n e n  
(Physica, 1939, 6 , 353—363; cf. A., 1938, I, 76, 450; 
1939, I, 139).—Published data for 0 2, CO, H2, and 
D 2 on glass and charcoal and data recorded for A, 0 2, 
and N2 on charcoal in the region 90— 55° K. give temp.- 
independent adsorption potential curves in agreement 
with Polanyi’s theory. Heats of adsorption calc, on 
the basis of this theory are in satisfactory agreement 
with vals. calc, by the Clapeyron-Clausius relation 
from tho adsorption isotherms. CO on charcoal, 
however, gives different potential curves above and 
below 61-5° K., and the difference between II2 and D 2 
potontial curves is anomalous. L. J. J.

D ensities of vapours adsorbed on charcoal. 
J. D . D an forth and T. d e  Vries  (J. Amer. Chem. 
Soc., 1939, 61, 873—876).—The average densities d 
of CCl4 and COMe2 adsorbed on a steam-C02-activated 
coconut charcoal have been determined at 30°. The 
large val. of d observed for small amounts of adsorbed 
material indicates that a small portion of the C 
surface possesses very large forces of attraction for 
tho adsorbed mols. As more material is adsorbed d 
decreases rapidly to a min., but increases as the 
equilibrium pressure is increased, finally attaining 
tho val. for tho normal liquid. The data suggest 
that 15—20% of the surface area of the C contains 
active centres to which the vapour is first adsorbed. 
As the equilibrium pressure increases the less active 
centres are covered with a layer of d <  that of the 
normal liquid. Finally, further increase of pressure 
causes the mols. to move laterally to make room for 
other adsorbed mols., producing an increase in the 
average d. W . R. A.

Statistica l theory of the adsorption of double 
m olecules. T. S. Ch ang  (Proo. Roy. Soc., 1939,
A, 169, 512—531).—A theoretical investigation of 
the case when a diat. mol. is adsorbed without dis
sociation, so that the two atoms of the mol. are accom
modated on neighbouring sites. It is found that if 
the forces between the mols. are attractive there will 
be a crit. temp, at which the fraction of adsorption 
will exhibit a discontinuity. G. D. P.

Surface chem istry  of the platinum  electrode.
B. E rshler  and A. F rum kin  (Trans. Faraday Soc., 
1939, 3 5 , 464—467).— Methods of investigating the 
adsorption of gases and ions on Pt electrodes are dis
cussed. Ershler’s method (A., 1938, I, 624) using 
only a very small quantity of solution minimises the 
depolarising action of traces of dissolved gases and 
permits observation of the effect of adsorbed sub
stances on the H-charging curve. Curves are given 
showing the effect of traces of Na3As04 on the charg
ing characteristic in N-Na2S 04, 0 02n. in H ,S04.

J. W. S.
O ptical sensitising  of silver halides by dyes.

I. Adsorption of sen sitisin g  dyes. S. E . S h e p 
pa r d , D. H. L am bert , and R. D. W alker  (J. Chem. 
Physics, 1939, 7, 265—273; cf. A., 1938,1 ,151, 579). 
—Basic cyanine dyes are completely and irreversibly 
adsorbed from aq. solution by AgBr, but the velocity 
of adsorption is greatly reduced by the presence of
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gelatin. Dye mols. are held by the hydrophilic 
ionisable part of the mol., the hydrophobic part being 
in solution as a primary monolayer. A second mono
layer may be formed with reversed orientation. 
Calculations of the adsorption-density at saturation 
for a primary monolayer agree with “ edge-on ” 
adsorption of the dye mols. in approx. close-packed 
assemblies. At least two states of aggregation must 
be assigned to the adsorbed dye, in agreement with 
the data of Leermakers et. al. (cf. A., 1938, I, 151). 
They are provisionally regarded as uni- and multi- 
mol. Erythrosin and other acid dyes, which contain 
non-adsorbed hydrophilic groups, are incompletely 
and reversibly adsorbed, and appear to be oriented 
similarly to the cyanine dyes. W. R. A.

Radioactive m ethod for determ ining ionic 
adsorption at crystal surfaces. I. L. I mre 
(Kolloid-Z., 1939, 87, 12—21; cf. A., 1938, I, 25, 
299).—Using Tli-5  as indicator, the true adsorption 
of Pb" on PbS04 has been measured and found to 
agree with calc. vals. Addition of EtOH increases the 
adsorption. F. L. U.

Adsorption in  the solid  phase. S. D o bin sk i 
and A. J agielski (Bull. Acad. Polonaise, 1938, A, 
423—427; cf. A., 1939,1 ,22).—The surfaces of Pb-Sb, 
Zn-Sn, Cu-Ca, Ag-Cd, Cu-Al-Ni (I), and Al-Cu-Ni- 
Mg (II) alloys have been investigated by electron- 
diffraction methods. Assuming that the vals of y 
for solid metals are in the same order as for molten 
metals, the metal of lowest y  will be adsorbed at the 
surface of the others. Thus Sb, Sn, Ca, Cd are ad
sorbed at the surface of Pb, Zn, Cu, Ag, respectively. 
In (I) and (II) Al and Mg respectively have the 
lowest y. W. R. A.

Com portm ent of the palladium -hydrogen sy s
tem  toward alternating electric current. G. A.
Moore (Trans. Electrochem. Soc., 1939, 75, Pre
print 22, 257—287).—The electrostatic capacity ex
hibited by Pd-H is attributed to the existence of the 
H  in narrow rifts in the Pd, the whole forming a 
highly conc. condenser. The H within the rifts is 
highly ionised and itself acts as an oscillatory con
ductor. At a const, high H content the conductance 
of the system increases on passing from d.c. to a.c. 
of gradually increasing frequency ; also the conductor 
exhibits a natural frequency of electrical oscillation 
dependent on the dimensions of the rifts. The 
changes in the dimensions of the rifts, and in the 
amount of H occluded in them, are traced under 
different conditions. J. W. C.

T hickness of air-form ed oxide film s on iron.
W. H. J. V erno n , F. W ormwell, and T. J. N urse  
(J.C.S., 1939, 621—632).—The thickness of air- 
formed oxide films on high-purity Fe and mild steel 
has been estimated from chemical analysis of films 
stripped from the metal by treatment in absence of 
air in a solution of I in anhyd. MeOH. The data, 
supplemented by determination of the total 0  in the 
surface by Sloman’s vac. fusion method, are corre
lated with gravimetric determinations of the 0  
absorbed. Data are recorded for the invisible and 
coloured films produced on heating the specimens in 
air at various temp. J. W . S.

Influence of oxide film  on alum inium  on 
chem ical and electrochem ical behaviour of the 
m etal.—See B., 1939, 505.

Spreading of oil on surface of w ater. B ar- 
rillon  and P. W oog (Ann. Off. nat. Combust, liq., 
1938,13, 223—286).—Apparatus which measures the 
rate and extent of film formation from a given quan
tity of oil on a calm or rippled H20  surface is described. 
Experiments 'with a large no. of oils and H20  of p n 7-3 
showed that animal and vegetable oils, particularly 
cod and linseed oils, give the best and mineral oils the 
poorest films. The order of efficiency of the oils is 
not the same for calm and rippled conditions. At
tempts to correlate film formation with mol. wt., 
interfacial tension, unsaturation, and total acidity 
were unsuccessful. R. B . C.

Rubbed film s of barium  stearate and stearic  
acid. L. H. Germ er  and K. H. Storks (Physical 
Rev., 1939, [ii], 55, 648—654; cf. A., 1938, I, 347). 
—Films of Ba stearate (I) and of stearic acid (II) 
on polished Cr and on smooth natural faces of SiC 
crystals give, after rubbing with clean lens paper, 
electron diffraction patterns by the reflexion method. 
Well-rubbed films give patterns of a single layer of 
mols. axially normal to the surface, the hydrocarbon 
chains of (I) being more precisely oriented than those 
of (II), as is the case for unrubbed single layers of 
mols. of (I) and (II) deposited by the Langmuir- 
Blodgett method. Thickness of rubbed films on Cr is 
found, by the Blodgett optical method, to be the same 
as that of unrubbed single layers of mols. Lightly 
rubbed films of (I) may be thicker than a single layer, 
and, after rubbing, the axes of the hydrocarbon chains 
still stand normal to the surface, but lateral arrange
ment is less regular. In the case of (II), mols. left on 
top of the first layer after light rubbing in one direction 
lie inclined at ~ 8 ° to the surface, point against the 
rubbing direction, and are arranged in crystals having a 
structure different from that of the film before rubbing; 
they are completely removed by very light rubbing in 
the opposite direction. N. M. B.

Properties and structure of protein  film s.
I. L angm uir (Proc. Roy. Inst., 1939, 30, 483—496). 
—A lecture.

Spreading of proteins. J. Va n  Orm ondt  (Chem. 
Weekblad, 1939, 36, 262—265).—A survey of pub
lished work. F. L. U.

Very dilute film s of proteins. A ttem pt to 
determ ine m ol. w ts . J. G u a sta lla  (Compt. rend., 
1939, 2 0 8 , 1078— 1080).—The surface pressures of 
very dil. films of ovalbumin (I), haemoglobin (II), and 
gliadin (III) on O-OIn-HCI at 19° have been measured 
as a function of surface concn. The following mol. 
wts. have been deduced: (I) 40,000; (II) 12,000;
(III) 27,000. W. R. A.

“ Surface e la s t ic ity ” of protein film s. I. 
E gg-album in. J. B. B ateman and L. A. Chambers 
(J. Chem. Physics, 1939, 7 , 244—250).—The limiting 
area A 0 and “ surface elasticity,” M , (=  —A.dF/dA), 
of egg-albumin films have been measured as a function 
of the p H of the substrate. The M ,-F  curves are of 
characteristic form with a well-defined max., (iMjJmax.- 
A 0 showrs a sharp max. near the isoelectric point
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(~ l-45  sq. m. per mg.), falling off steeply to both acid 
and alkaline sides and rising again near 2 and 11-7. 
Such large variations are not manifest in {Ms)m&x.-̂ pa 
curves, and for the p a range studied the observed 
elasticities are due to a unimol. film of true limiting 
area ~ l-0  sq. m. per mg. The low vals. of A 0 ob
served at certain vals. of p n are due to unspread 
material which does not contribute to the mechanical 
properties of the film. The val. of M ,-F  curves for 
the characterisation of protein films is emphasised.

W. R. A.
E xistence of tw o form s of protein  surface 

film s. M. J oly (Compt. rend., 1939, 2 0 8 , 975— 
976).—Surface films maintained at low pressure during 
prep, (type A) are characterised by small ij and by 
reversible F -A  relations. Type B  films, produced 
when the pressure is allowed to rise during formation, 
have higher yj, which increases to a const, val. in 
several hr., and rises with temp. Their F -A  curves 
show hysteresis, and the films change reversibly to rigid 
and elastic two-dimensional gels when subjected to a 
certain crit. compression. F -A  and ■>] curves are 
affected by change of p a. The two types also differ 
in electrical properties and in surface concn.

A. J. E. W.
Electric forces at the interface of tw o d ielec

tr ics. B. K am ień sk i (R ocz. Chem., 1938,18 , 600— 
613).—The curve relating potential at the air-water 
interface of aq. org. acids (AcOH, EtC02H, PrC02H, 
BzOH, and salicylic acid) or bases (CH2Ph'NH2, 
piperidine, C6H5N, a- and ¡3-picoline, collidine, 
lepidine, and quinaldine) with p u shows a point of 
inflexion at a p a numerically equal to the p K  of the 
acid or base. In tho case of amphoteric electrolytes 
the potential-^  curves pass through a max. or min.

R. T.
Adhesion in  detergence. R . C. P almer and

E. K. R ideal  (J.C.S., 1939, 573—577).—The ad
hesion of particles of carborundum and CaC03 ( ~ 2 0  
u.) to S i02 surfaces has been studied in presence of dil. 
solutions of paraffin-chain salts by an adaptation of 
von Buzagh’s method (A., 1929, 645; 1930, 685). 
Measurements were made with and without hydro- 
phobic coatings on either the cell walls or the par
ticles. Except when both tho cell wall and the 
particles are clean, adhesion at first decreases with 
increasing detergent concn., but when micelle forma
tion commences tho adhesion no. increases again. It 
is concluded that min. adhesion occurs when the 
particles and the surface are each covered with a 
unimol. film of detergent, and that at higher concn. 
the particles are cemented to the surface by a micelle
like structure. In accord with this view the min. 
adhesion is attained at a lower concn. the greater is 
the chain-length of the salt, and this concn. is also 
reduced by addition of NaCl. JVW. S.

Surface activity of antipyrine and of its  4-alkyl 
derivatives. A. Giacalone and D. D i Maggio 
(Gazzetta, 1939, 69 , 122— 129).—Solubility and sur
face tension measurements have been made with aq. 
solutions of antipyrine and of its Pr ,̂ Bu ,̂ and 
isoamyl derivatives. The surface activity, and 
probably also the pharmacological action, increases 
with the length of the alkyl chain. The surface

tension data confirm Traube’s rule. Pyramidone has 
a surface activity >  that of antipyrine. 0 . J. W.

W ater-in-oil em ulsions. II. Interfacial and 
surface activities of m agnesium  and calcium  
oleates and the role played by these soaps in  
the stabilisation  of w ater-in-oil em u lsion s. R. C.
P in k  (J.C.S., 619—621; cf. A., 1938, II, 428).—The 
prep, of anliyd. Ca oleate is described. The effect of 
various concns. of Mg and Ca oleates in the C8H fi 
on the interfacial tension (y) between CeH 6 and H20  
has been studied by the drop-wt. method. The great 
decrease in y observed at low oleate concns. is an 
important factor in the stabilisation of H20-in-oil 
emulsions. The surface tension of H20  is consider
ably lowered, and that of C6H 6 slightly increased, by 
both salts. J. W. S.

Perm eation, diffusion and dissolution  of gases  
in  organic polym erides. R. M. B arrer  (Trans. 
Faraday Soc., 1939, 35, 628—643).—Permeability 
consts. (P), diffusion consts. (D), and solubilities (s) 
have been determined for He, A, H2, and N2 in eight 
rubber-like polymerides. The consts. vary with temp, 
according to F  =  P{p - BIRT, D  =  D0o~EllItr, and s =  

Vals. of E, E v AH, D0, and s0 are calc. 
E ranges from 6-5 to 10-7, E x from 8-7 to 11-9, and 
heats of dissolution (AII) from —0-5 to —2 kg.-cal. 
per mol. All the gases for which s could be measured 
dissolve exothermically. The vals. of s are approx. 
the same as for tho respective gases in org. liquids, but 
tho decrease of entropy is 4—5 units >  when they 
dissolve in liquids, corresponding with the greater 
restriction of mobility in the polymerides.

F. L. U.
Activated diffusion in m em branes. R. M.

B arrer  (Trans. Faraday Soc., 1939, 35, 644—656).— 
Activated diffusions are classified into sp., in which 
there is special affinity of the solute for the medium 
(H2-Pd), and non-sp. which involve van der Waals 
forces chiefly (H e-Si02 gel etc.). Data on diffusion 
of gases in rubber-like polymerides (cf. preceding 
abstract) are treated theoretically, and elastic dis
placement on a mol. scale is shown to enable the 
energy barrier encountered on diffusion to be largely 
reduced. For such membranes, unlike rigid mem
branes (inorg. glasses), the activation energy is in
sensitive to the mol. size of the solute. Vals. of D0 in 
tho equation D — D0e-EIRT for 80 different systems 
cover a range of ~ 1 0 2— 10~6, decreasing in the order 
rubbers >  liquids >  crystals. F. L. U.

D ielectric constants of som e strong dilute 
uni-univalent electrolytes at various tem per
atures. M. W ierzbicki (Bull. Acad. Polonaise, 
1938, A, 413—422).—The change in dielectric const. 
Ae of dil. aq. solutions (0-0005—0-001N.) of LiCl, 
K N 03, RbCl, and CsCl at 0° and 10° agrees with the 
Debye-Falkenhagen theory. At greater concns. 
(0-002—0-003N.), however, and for all concns. at 18° 
and 25°, marked deviations from the theory occur. 
The experimental results can be expressed by Ae =  
AeDF — K y  (AeDF =  change of D  according to theory, 
and y =  normality of electrolyte), where K  is a coeff. 
increasing with increasing temp, and with the at. no. 
of the elements Li, K, Rb, and Cs. The data for KNOa
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aro identical with those obtained for KC1 by Jeżewski 
(cf. Z. Physik, 1927, 43, 442). W. R. A.

V iscosity of d ilute solutions of o-nitrobenzoic 
acid. A. B anchetti (Annali Chim. Appl., 1939, 
29, 88—90).—In dil. solutions (0-0004—0-01m.), yj =  
1 +  0-0029-i/c +  0-392c, i.e., in accordance with the 
formula for strong electrolytes (cf. A., 1936, 1336).

P. O. H.
V iscosity of dilute solutions of long-chain  

m olecules. II. M. L. H uggins (J. Physical Chem., 
1939, 43,439—456; cf. A., 1938,1, 616).—Theoretical 
derivations are given for the general equation relating 
the T; of a dil. solution with tho dimensions and 
arrangement of the atoms in tho component mols., 
and for the special equations applying to rigid chain 
mols. which are rod-hke or are randomly kinked.

J. W. S.
D irect observation of em ulsiflcation . W. Clay

ton and J. F. Mobse (Chem. and Ind., 1939, 304— 
306).—Stages in the formation of emulsions, e.g., 
formation of drops, then cylinders, and, when I >  r.d, 
globules, are studied by dispersing Wood’s metal 
(Bi 15, Pb 8 , Cd 4, Sn 4 pts. by w t.; m.p. 6 6 °) in boil
ing H20 , and cooling suddenly. I. C. R.

P roblem s of stab ility  in  hydrophobic col
loidal solutions. I. Interaction of tw o colloidal 
m etallic particles. General d iscussion  and ap
plications. II. Interaction of tw o colloidal 
m etallic particles : m athem atical theory. S. 
L evine  (Proc. Roy. Soc., 1939, A, 170, 145— 164, 
165—182).—I. The method of calculating the inter
action energy of two colloidal particles as a function 
of their separation is described. The Debye-Hückel 
theory of electrolytes is used. The electrical forces 
are found to bo repulsive at small separations but to 
become attractive at large separations. Tho van der 
Waals attractive energy is calc, for a particular case; 
tho total energy has a max. val. when tho particles 
are nearly in contact and this max. is the controlling 
factor in coagulation, its val. diminishing with 
electrolyte concn. It is shown that tho use of the 
approx. Debye-Hückel equation cannot explain the 
Schultz-Hardy rule. Tho energy min. which occurs 
where tho electrical forces vanish is characteristic of 
all hydrophobic sols containing spherical particles; 
thixotropy and related phenomena aro associated with 
this min. A method of calculating the osmotic 
pressure from the interaction energy is indicated.

II. Mathematical. G. D. P.
Theory of double refraction of non-spherical 

colloids in  an ultrasonic field. S. Oka (Kolloid-Z., 
1939, 87, 37—43).—Mathematical. Formula) relating 
double refraction of dil. suspensions of discoid 
particles to tho intensity (I) of an applied ultrasonic 
field are derived. Saturation effects arc obtained for 
high vals, of I. F. L. U.

Theory of double refraction in  flow ing solu
tions of colloids and large m olecules. A. P eter- 
l in  and H. A. Stuart  (Z. Physik, 1939, 112, 1— 19). 
—The existing continuum theory of double refraction 
in flowing solutions or suspensions is reviewed 
critically and is further developed for rotation 
ellipsoids in suspension. Application of the theory to

determination of size, form, and optical consts. of the 
particles is discussed ; limitations of tho theory 
arising from tho initial assumptions aro indicated.

H. C. G.
Determ ination of size and form , also the  

electrical, optical, and m agnetic anisotropy, of 
subm icroscopic particles by m eans of induced  
double refraction and internal friction. A.
P eterlin  and H. A. Stuart (Z. Physik, 1939, 112, 
129—147).—A theoretical development of previous 
work (preceding abstract). The treatment embraces 
particles of mean radius 10—50,000 a . H. C. G.

Influence of frequency on the electro-optical 
effect in  colloids. F. J. N orton (Physical Rev., 
1939, [ii], 55, 668—669).—A 1% suspension of 
particles of centrifuged colloidal clay of size ~1500 a ., 
subjected to alternating electric fields of 30—12,000 
cycles, showed a very strong Kerr effect (cf. Mueller, 
A., 1939,1, 257). There is a min. at 630 cycles, in the 
case of white and yellow bentonite, at which there 
is no light-response to tho voltage applied. On d.c. 
at frequencies below tho min. there was negative 
double refraction, and, above tho min., positive 
double refraction. V20 5 sol showed a flat frequency 
characteristic of positive double refraction.

N. M. B.
E lectro-optical effects in  bentonite colloids.

H. Mueller  (Physical Rev., 1939, [ii], 55 , 792).— 
Continuation of work previously reported (cf. A.,
1939,1, 257) shows that a sol of concn. —1% becomes 
negatively birefringont for a.c. fields of 60 and 500 
cycles. On dilution the effect diminishes rapidly and 
vanishes at a crit. concn. depending on the field 
frequency ; below tho crit. concn. the sols become 
positively birefringent, rosults agreeing with those of 
Norton (cf. preceding abstract). Tho crit. frequency 
for tho disappearance of birefringence increases with 
the concn. of the sol. The birefringence consists in 
general of two parts, one const., and the other vibrating 
with twice tho frequency of the field; both parts 
vanish at the same concn. For conc. solutions tho 
alternating part is negligible ; for dil. solutions the 
const, part disappears according to the laws of a 
relaxation effect. Tho discovery of the alternating 
part enables bentonite to bo used in light shuttors and 
stroboscopes. N. M. B.

O sm otic pressure of solutions of polysacchar
ide derivatives. I. N ew  form  of osm om eter.
II. O sm otic pressure of derivatives of lichenin, 
inulin , glycogen, starch, and starch dextrin.
S. R . Carter  and B. R . R ecord (J.C.S., 1939, 660— 
664, 664—675).—I. An osmometer which works on 
the counter-pressure principle and is suitable for 
measurements on materials of mol. wt. 3000— 10® 
dissolved in org. solvents is described. Suitable 
membranes are prepared by soaking cellulose film 
propared by the viscose process (“ Viscacelle ”) in 
suitable EtÔH-HaO mixtures and then keeping it for 
<4 hr. in abs. EtÔH to remove H ,0 .

II. The osmotic pressures (11) of methylated and 
acetylated lichenin, : inulin, glycogens, starches, and 
starch dextrin have been determined in CHC13 and CC14 
solution at various concns. (c). In each case 77 increases 
with increasing c more rapidly than is demanded
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by the v a n ’t Hoff law. The deviation is greater for 
solutions in CHC13 than for solutions in CC14, but in 
both cases the solutions obey the Ostwald relation
ship 77 =  ac +  bcn, where a, b, and n are consts. for 
any particular solute and solvent. By extrapolating 
the curves of 77/c against c to c =  0 the particle wts. 
are deduced. These are the size of the funda
mental chains as determined by Haworth’s end- 
group method except in the cases of inulin and 
perhaps lichenin, where tho units are identical.

J. W. S.
Dependence of flow  of benzopurpurin so ls on 

dim ensions of capillary. W. Z. D a n e§ (Kolloid-Z., 
1939, 87 , 43—57).—Measurements of the apparent 7) 
of 0-75% sols of benzopurpurin 4B wore made at 18° 
at different rates of flow (v) in capillaries 1-5—54 cm. 
long and 0-04—0-09 cm. in diameter. The changes in 
r) at high v are attributed to disintegration of tho 
particles. The apparent tends to a const, val. in 
long and narrow capillaries at high v. F. L. U.

P lastic flow  of dispersions and a new  approach  
to the study of p lasticity . P. S. R oller (J. 
Physical Chem., 1939, 43, 457—489).—The plastic 
resistance of dispersions is distinguished from the 
viscous resistance, which depends on rate of deform
ation, and hence measurement of plasticity on the 
basis of viscous resistance is deemed to be wrong in 
principle. The plasticity of a no. of dispersions has 
been studied by measurement of the plastic flow, in 
which two const, factors are identified, tho coeff. of 
retinence (x) and yield val. (p0). x is of the greater 
importance in determining the stress at practical 
deformations and is const, for any particular system, 
whereas j;0 varies ■with tho concn. of liquid present. 
Liquid retention is defined as the % of liquid phase 
present at a specified yield val., and generally increases 
with increase of plasticity. The view that the rigidity 
of a dispersion is due to the total force of attraction 
between the particles of tho disperse phase is supported 
by the observation that variations in intrinsic 
attractive force, electrokinetic potential, solvation, 
dispersivity, and particle shape affect the plasticity 
and cohesion in the manner anticipated. J. W. S.

V iscosity of agar and saponin m ixtures. R. G. 
R u y sse n  and J. R owan (Natuurwetensch. Tijds., 
1939, 21 , 76—78).—v\ has been measured for 0-1% 
agar and saponin sols and various mixtures at p a 
3-3,5-0,7-5, and 8-5. Although both sols are negatively 
charged the vals. for t] are <  additive, especially in 
acid media (pa 5-0 and 3-3). In no case was 
coacervation observed even on addition of 5% of 
EtOH. S. C.

A tom  groups in  radio-colloids. (Ml le .) C. 
GniSni: (Compt. rend., 1939, 20 8 , 1300— 1301; cf. 
A., 1931,591).—After prolonged centrifuging, solutions 
of Po in conc. HC1 still contain groups of Po atoms, 
which are detected photographically after deposition 
on a layer of paraffin wax; such groups are not 
obtained in solutions of radio-crystalloids (Th active 
deposit). It is suggested that formation of radio
colloid aggregates in solvent media is governed by a 
probability law, so that even in strongly acid solutions 
the probability of formation of Po aggregates is finite.

A. J. E. W.
z (a ., i.)

Colloidal com plex cyanides of heavy m etals.
0 . C. H u in  (J. Chim. phys., 1939, 3 6 , 62—70).— 
Contrary to present ideas, insol. ferroeyanides (Fe111, 
Ag, Cu, and U 0 2), ferricyanides (Cu and Ag), and 
ruthenocyanides (Cu) produced by pptn. are not at 
any stage pure substances of simple composition. 
Their composition varies continuously with changes 
in tho relative proportions of reactants and even with 
dilution of the reagents. The pptd. Cu and Ag 
ferricyanides show less variation in composition than 
do the ferroeyanides and ruthcnocyanido and their 
colloidal properties are less marked. F. H .

Presence of tw o types of m icelle in  aqueous 
solutions of soaps. J. St a u ff  (Naturwiss., 1939, 
2 7 , 213—214).—Change of aggregation of micelles 
in aq. solutions of soaps can be detected by X-ray 
investigations and by determining the velocity of 
formation of nuclci with respect to concn. X-Ray 
photographs of 0-25N-Na palmitate solutions at 70° 
show tho existence of rings of smaller diameter than 
those due to solid Na palmitate. Below this concn. 
the rings disappear; above it they increase in intensity 
with concn. Tho X-ray interference is produced by 
colloid particles, and it is inferred that at concns. 
>0-25n. two types of particle arc present. The curve 
of velocity of crystal formation against concn. shows 
a definite change of direction between 0-1  and 0-25n., 
which is ascribod to a change in the state of 
aggregation. The formation of “ large ” and “ small ” 
micelles is discussed. A. J. M.

Influence of silicates on the efiectiveness of 
dilute aqueous detergents in  form ing therm o
dynam ically stable colloidal solutions of other
w ise insoluble dyestuffs. J. W. McB a in  and 
T. M. Woo (Kolloid-Z., 1939, 8 7 , 74—78).—Addition 
of various brands of Na silicate to an aq. solution of a 
detergent raisos the “ dye no.” (cf. A., 1938, I, 194),
1.e., modifies the distribution of an insol. dye between 
an org. solvent and the aq. phase in favour of the 
latter. The distribution is also affected by the p>n, 
10-6— 10-7 being the val. most favourable to aq. 
solubility. Tho materials used were Turkey-red oil, 
PhMe, and aq. solutions of various detergents.

F. L. U.
Solubility  of cellu loses in  a lkalis.—See B., 1939 

470.
Solubility and sw elling of h igh  polym erides.

J. N. B ronsted  and K. V olqvartz (Trans. Faraday 
Soc., 1939, 35 , 576—579).—A study of equilibria in 
systems consisting of a highly polymerised poly
styrene fraction as one component and Et, Pra, Prp, 
Bua, Bu*3, or isoamyl laurate as the other shows that 
the phases in equilibrium are a swelled mixture and 
a pure component (ester). There is evidence of a 
crit. temp, at which the solubility of ester in the 
swelled phase is infinite. The entropy of swelling is 
negative. F. L. U.

H ighly polym erised  com pounds. CCXI. Solu
b ility  of substances of h igh  m ol. w t. VI. State  
of the solvent in  the sy stem  acetone-cellu lose  
nitrate at low  and h igh  concentrations (0  1  to 
7 5% ). G. V. Schulz (Z. physikab Chem., 1939, 
1 8 4 , 1—41).—At low concns. [0-1—5% of cellulose
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nitrate (I)] the entropies of dilution and mixing are 
the samo, and the normal behaviour of such solutions 
enables mol. \vt. determinations to bo made. The 
free energy of the solvent, AF, decreases with increas
ing mol. wt. of (I) at such concns., but at higher 
concns. (20—75%) AF is independent of the mol. wt. 
and depends solely on tho concu. Tho ratio of the 
heat of dilution, Aw, to AF increases from 0-9 for low 
concns. to 1-20 for high concns. and is ~ l-0  for 33— 
55% of (I). This range of high concns. (20—75%) 
can bo further dividod at 45% of (I) sinco below this 
concn. log Aw is cc concn., whereas above 45% log 
Aw increases much more rapidly. Tho data are 
discussed with roference to theories of solvation.

C. R. H.
Lyophilic properties of cellu lose and its  deriv

atives. V. Dependence of surface charge of 
viscose on age. K . K ana m aru , T. K o bayasi, and 
M. S eki (KoUoid-Z., 1939, I, 62—68; cf. A., 1937, I, 
360).—The surfaco charge on viscose sols changes 
from negative to positive at about the time when the 
vj of the sols reaches a min. Both properties are 
affected in the samo sense by changes in composition. 
The results are in better agreement with the view that 
the ripening process consists in desolvation than with 
that which regards it as a homogenisation due to 
delayed xanthation. F. L. U.

M ol. w t., unim olecular layers, and general 
structure of proteins. G. T. P h il ippi (Chem. 
Weekblad, 1939, 36, 266—274).—An account and 
discussion of published work. F. L. U.

“ Intraglobular ” reactions and the cyclol 
structure of proteins. N. GralIsn and T. S v e d - 
berg (Nature, 1939, 14 3 , 519—520).—The sedimen
tation const, of the ovalbumin-diketopiperazine 
complex is 3-62 X 10~13, which is slightly >  the val.,
3-55, for ordinary ovalbumin (I). The diffusion 
const, is 6-6  X 10-7 as compared with 7-76 X 10-7  for 
(I). This reduction indicates an increase in vol. of 
the particle, probably by interaction between the 
glycine ester and the free NH2 or C02H on the surface 
of the protein mol. Talmud’s experiments (A., 1939, 
II, 42) thus do not- support the cyclol hypothesis of 
protein structure. L. S. T.

Influence of sa lts  on the m .p . of gelatin  jellies. 
J. H . C. Merckel and P. W. H aayman (Kolloid-Z., 
1939, 87, 59—62; cf. A., 1937, I, 240).—The m.p. of 
a 10% gelatin jelly is lowered by Na salts in the in
creasing order : Cl' < B r 0 3' <C 103' < B r' < N 0 3'
I' <  CNS', and is raised by H2P 0 2', the effect in every 
case increasing linearly or nearly so with concn. A 
quant, relationship between lyotropic no. and the 
salt concn. needed to reach a given m.p. is found, 
similar to that observed for swelling (ibid., 564).

F. L. U.
Lyotropic series. II. A dsorption of sa lts  on 

gelatin. A. R. D ocking  arid E. H e y m a n n  (J. 
Physical Chem., 1939, 43, 513—529).—The adsorp
tion of salts on isoelectric gelatin follows the order 
KCNS >  KI >  KBr >  KNO, >  KC1 >  ICOAe >  K  
tartrate =  ELvSOt, L il >  LiBr >  LiCl >  Li„S04, 
LiCl >  NH4C1 >  NaCl >  KC1, and BaCl2 >  CaCl2 
>  SrCU >  MgCl2, and ranges from strong positive 
adsorption with I', CNS', and Cu" to strong negative

adsorption with (NH4)2S 04, MgS04, K^SO^ arid Li2S04. 
The solubility of gelatin is decreased by K 2S 0 4 and 
KOAo and increased by other salts in the order KC1 <  
KBr <  K N 03 <  KCNS. Alkaline-earth chlorides in
crease the solubility in the order MgCl2 <  CaCL <  
SrCl2 <  BaCl2, but alkali-metal chlorides all have an 
equal effect. From the negative adsorption of sul
phates the min. hydration of gelatin is calc, to be 
0-6—0-7 g. of H20  per g. The results are in accord 
with Katz’s theory (A., 1933, 462). J. W. S.

E lectrical conductance of so ls and gels  and 
its  bearing on the problem  of gel structure.
I. Gelatin. R. T a f t  and L. E. M alm  (J. Physical 
Chem., 1939, 4 3 , 499—512).—A gradual decrease in 
conductivity (/c) occurs during the sol-gel change in 
gelatin (I) at 25° and 30°, the max. changes being >4 
— 8 %. No abrupt change is observed. The k  of 
aq. KC1 and KCNS is reduced by the presence of 
(I), but, excepting at very low concn., is the same in 
both the sol and gel states. This result is interpreted 
as evidence in favour of the fibrillar structure of (I) 
gels. KCNS shows a relatively greater decrease in 
k  in presence of (I) than does KC1, indicating a greater 
adsorption of the CNS' ion. J. W. S.

E lasticity  and v iscosity  of h igh ly  polym erised  
com pounds. W. K u h n  (Angew. Chem., 1939, 52, 
2S9—301).—A general theoretical discussion. The 
properties in question are determined by the magni
tudes of the partial moduli of elasticity and the re
laxation times (X) of the various species present. 
Highly polymerised compounds are distinguished 
from simpler substances by the much ’wider range of 
X vals. pertaining to the former. F. L. U.

M olecular assem blage and crystallite orient
ation as causes of rubber-like elasticity . W.
K u h n  (Kolloid-Z., 1939, 8 7 , 3—12; cf. A., 1938, I, 
558).—Mathematical. The observed modulus of 
elasticity of a substance containing both flexible fila
mentous mols. and rigid rod-shaped crystallites is the 
sum of a no. of partial moduli, that due to the tendency 
to thermal disorientation of the crystallites being 
E  =  9RTpj5M  (p =  wt. of crystallites per c.c., M  =  
their mean mol. wt.). F. L. U.

Borrow ed periodicities derived from  the spon
taneous periodic precip itation  of silver chrom ate  
by localised  substitution . S. V eil  (Bull. Soc. 
chim., 1939, [v], 6 , 700—702).—A phenomenon simi
lar to that already reported (A., 1938, I, 455) occurs 
when a mixed solution of AgN03 and Pb(N03), is 
placed on gelatin impregnated with K2Cr04, the 
rings of Ag,Cr04 first formed being replaced by 
PbCr04. ‘ “ F .J .G .

Supersaturated solutions of m etallic silver.
II. R. E. L ieseg ang  (Z. Miss. Phot., 193S, 37, 
259—261; cf. A., 1939, I, 78).—Diffusion of AgN03 
into gelatin gels containing FeS04 gives a uniform 
black colour when the FeS04 is dil., as the AgN03 is 
not hindered by reduction, but with more conc. FeS04 
various bandings up to the limiting case of palest 
orange colouring. It appears probable that very high 
supersaturation of Ag is possible in some cases without 
nuclei; this is of course not the case in photography.
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Form ation of sp irals in  precipitates in  jellies.
R. E. Liesegang  (Kolloid-Z., 1939, 87, 57—5S).— 
Examples of spiral pptn. are given and its causes 
discussed. F. L. U.

Variation of cataphoretic velocity of silver  
lia lides in  presence of dyestuffs. M. K . I n d r a  
(J. Indian Chem. Soc., 1939, 16 , 15—18).—The cata
phoretic velocity v of AgX (X =  Cl, Br, I) generally 
increases with increasing amounts of acidic indicators 
(eosin, fluorescein, Me-violet). The time lag observed 
before the attainment of the final v is discussed.

W. R. A.
R elationship of sk in  perm eability  to electro

phoresis of b iologically  active m ateria ls into  
the hum an living sk in .—See A., 1939, III, 514.

E lectro-osm osis in  gelatin  as a function of the 
concentration of the gel and the nature of the 
com bined ion. J. Sw y n g e d a u w  (Compt. rend. 
Soc. Biol., 1939, 1 3 0 , 62—64).—The quantity of H20  
transported by the ion (Na‘, K*, or Li') decreases as 
the concn. of the gel increases and at a high concn. of 
gelatin is of the order of the coeff. of the hydration of 
the ion. H. G. R.

Stream ing potentials on barium  sulphate and 
ion antagonism . R . R tjyssen (Natuurwetensch. 
Tijds., 1939, 2 1 , 79—90).—Negative BaS04 crystals 
suitable for streaming potential measurements are 
prepared by slow pptn. from BaCl2 and K 2S04 solu
tions at a high dilution. The electrokinetic potential 
curve for BaCl2 shows the typical course of adsorption 
of an ion determining the potential. A t low concns. 
there is antagonism between KC1 and BaCl2, which 
■cannot be explained on ionic activity. At higher 
concns. excess of KC1 has a discharging effect and 
desorption and replacement'of the Ba" ion must be 
assumed. S. 0.

Study by the R am an effect of the balanced  
reactions in  form ation of m ercuric chlorobrom - 
ide and brom ocyanide. (Ml l e . ) M. L. D elw aulle  
(Compt. rend., 1939, 2 0 8 , 999— 1002).—The following 
vals. of equilibrium consts. for the reactions HgBr2 +  
HgX2 2HgBrX are deduced by a Raman method, 
which is described : X =  Cl, 2 -0 i 0 -2  ; CN, —0-2. 
HgBrCN docs not exist in the cryst. state.

A. J. E. W.
Reduction of cuprous and cobalt chlorides by  

deuterium . J. R. P artington  and R. P . T o w n- 
drow  (Trans. Faraday Soc., 1939, 3 5 , 553—559).— 
Equilibrium consts. for each of the four reactions 
H2 (D2) +  Cu2Cl2 (CoCl2) ^  2HC1 (DC1) +  2Cu (Co) 
have been determined between 400° and 500°. Vals. 
of K  for the homogeneous reaction 2DC1 +  H2 
2HC1 +  D2 are calc, from the results and compared 
with data from other sources. Vals. of AU for the 
reductions-are also cale. F. L. U.

Reactions of tertiary bases w ith  polyhalogeno- 
paraffins.—See A., 1939, II, 238.

M easurem ent of p n by m eans of the g lass  
electrode and the hydrolysis of copper sulphate.
H. H agisaw a  (Bull. Inst. Phys. Chem. Res. Japan, 
1939,1 8 , 275—284).—A standard buffer solution and 
a  given solution are placed respectively in the inner 
and outer parts o f  the glass bulb, and then reversed,

thus eliminating the asymmetric potential of the glass 
electrode. The relationship between p B and dilution 
(F) of the CuS04 is given by p B =  3-5200 +  0-6717 
log V. D. F. R.

Reduction of the alkalinity of hypochlorite 
solutions w ith  sod ium  hydrogen carbonate. A.
Osol and J. R. Cox (J. Amor. Pharm. Assoc., 1939, 
2 8 , 148— 151).— Determinations of the p a of aq. 
NaOH- and Na2C03-NaHC03 preps, indicate that 
the alkalinity (due to NaOH) of aq. NaOCl is reduced 
by NaHCOg owing to formation of Na2C03 and not 
to suppression of the ionisation of NaOH by the 
added N a\ F. O. H.

“ Acids ” and “ bases " in  liquid  m elts . De
term ination of oxygen-ion concentration. H.
Lux (Z. Elektrochem., 1939, 4 5 , 303—309).—The 
p.d. between a Rh and a Au electrode in a eutectic 
of Na2S04-K 2S04 at 950° has been measured during 
the addition of increasing amounts of Na20 . Measure
ments with strongly alkaline melts could not bo made 
owing to attack of tho crucible. Even with less 
alkaline melts the data are qual. only, on account of 
the vaporisation of Na20 . The experimental diffi
culties are described and tho data are briefly dis, 
cussed in reference to the definition “ base ”
“ acid ” +  O". 0. R. H.

T itration curve of m ethionic acid. P. M.
B rew ster  and G. L. J e n k in s  (J. Amor. Pharm. 
Assoc., 1939, 28 , 144— 146).— The acid behaves as a 
strong, dibasic acid, analogous to H2S04 ; a break in 
the curve at p n 11— 11-5 is probably due to deconip. 
or mol. rearrangement. F. O. H.

T herm odynam ic d issociation  constants of 
oxalic acid. H. N. P arton and R. C. Gibbo ns 
(Trans. Faraday Soc., 1939, 3 5 , 542—545).—From 
measurements on cells of tho type Pt|quinhydrono 
(saturated), H2C20 4 (m j, KHC20 4 (m2), KC1 (m3)I 
AgCl|Ag and Pt|quinhydrone (saturated), KHC20 4 
(®i). K20 20 4 (m2), KC1 (?«3)|AgCl|Ag the seednd dis
sociation const, of H2C20 4 at 25°, 30°, and 3 5 ° is 
calc, as 5-012, 4-787, and 4-488 x  10~5, respectively, 
and tho first dissociation const, as ~0-050 at 25°.

J. W. S.
T herm odynam ic d issociation  constants of 

oxalic acid in  w ater and m ethanol-w ater m ix 
tures. H. N . P arton and A. J . C. N icholson 
(Trans. Faraday Soc., 1939, 35 , 546—550; cf. pre
ceding abstract).—The e.m.f: betwèen H  electrodos 
and Ag-AgCl electrodes have been measured in solu
tions containing various conontr. of NaHC20 4, Na2C20 4 
(or H 2C20 4), and NaCl in H20  and in 10% and 20% 
aq. MeOH. In aq. solution the first dissociation 
const, is 0-0457, 0-0550, and 0-0531 at 25°, 30°, and 
35°, respectively, and hence has probably a max. val. 
at ~32°. The dissociation consts. in H20-M e0H  
mixtures at 259 are in approx. agreement with 
theory. J . W. S.

D issociation  constants of isom eric halogeno- 
and nitro-benzoic acids. H. O. J e n k in s  (J.C.S., 
1939, 640—643).—It is shown that for each of these 
series of acids the thermodynamic dissociation const, 
of the substituted acids (Ks) is related to the dissoci
ation const, of BzOH (Xu) and the electrical intensity
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at the O-H bond due to the substituent dipole (F) by 
the relation log0 K a =  loge K u — $F. (3 is a const, for 
any substituent, but varies with the nature of the 
substituent. Accord with this law indicates that 
o-acids have normal dissociation consts. J. W. S.

Dielectric properties and ionisation  constants 
of am ino-acids. W. Carr and W. J. S h u tt (Trans. 
Faraday Soc., 1939, 35, 579—587; cf. A., 1938, I, 
245).—e has been measured for aq. solutions of 
glycine, glycylglycine, alanine, and NH2-[CH2]5-C02H 
over a p a range extending to either side of the iso
electric points, and acid and basic dissociation consts. 
have been calc, from the results. Similar measure
ments with taurine and 2)-NH2,C6H4,S0 3H indicate 
that these exist entirely as zwitterions only over a 
very narrow p a range. F. L. U.

A ctivity coefficient of strong electrolytes in  
concentrated solutions. II. S. A be  (Bull. Inst. 
Phys. Chem. Res. Japan, 1939, 18, 260—274; cf.
A., 1937, I, 411).—Activity coeffs. calc, according to 
a previously published theory are compared with 
experimental results in the cases of NaCI, HC1, 
ZnSO,,, and CaCl2. D. F. R.

A ctivity coefficients of am m onium  chloride 
in  liquid am m onia at 25° H. W. R itchey  and
H. H unt  (J. Physical Chem., 1939, 43, 407—416).— 
The difference in v.p. between pure liquid NH3 and 
solutions of NH4C1 in NH3 (0-005—0-9m.) has been 
measured at 25°, and the activity coeff. of NH4C1 
deduced. The results accord with the Debye-Hiickel 
theory only at very low concns. Combining the 
results with e.m.f. measurements and the free energies 
of formation of NH4C1, T1C1, and NH3 (A., 1934, 735; 
1936, 31), the standard potentials of T1|T1C1, Zn 
ZnCl2,6NH3, and Cd|CdCl2,6NH3 electrodes at 25d 
are deduced. J. W. S.

Cacodylates of zinc. III. Properties. R.
T iollais and H. P erdreau  (Bull. Soc. chim., 1939, 
[v], 6 , 631—638; cf. A., 1938, I, 455).—The solu
bility curve of Zn(Me2As02)2 has been determined. 
The stable solid phases are heptahydrate below 25°, 
monoliydrate from 25° to approx. 60°, and anhyd. 
salt at higher temp. At room temp., dehydration of 
the heptahydrate affords monohydrate in an atm. of 
6-3—11 mm. of H20  vapour and anhyd. salt in an 
atm. of <2-5 mm. In air, the heptahydrate affords 
the monohydrate at 25°, and this affords the anhyd. 
salt at 40°. F. J. G.

Cacodylates of cadm ium . R . T iollais, H. P er
dr e a u , and L. B erthois (Bull. Soc. Chim., 1939, [v], 
6 , 638—646).—Cd cacodylate, Cd(Me2As02)2, and 
hydrates with 1 , 2, 7, and 10H20  have been obtained. 
The solubility curve has five sections representing 
the stabilitv ranges of the hydrates and the anhyd. 
salt, viz., <14°, 14—22°, 22—51°, 51—56°, and >56°. 
On exposure to air at room temp, the higher hydrates 
afford dihydrate, whilst at 43° and 50° the products 
are monohydrate and anhyd. salt, respectively. The 
partial pressures of H20  under which the hydrates 
are stable at room temp, are as follows : 10H.,0, 
13-3—13-9 mm.; 7H20 , 12-7— 13-3 mm.; 2H.,0 
—I—12-7 m m .; 1H20  ~ 0 -l—I mm. F. J. G.

Solubility  curves of boric acid and sod ium  
borates. W . C. B lasdale  and C. M. Sl a n sk y  (J. 
Amer. Chem. Soc., 1939, 61, 917—920).—The aq. 
solubilities of H3B 0 3, Na2B40 7,æH20  (x =  10, 5, 4), 
NaB50 8,5H20 , and NaBO2,a;H20  (x =  4, 2) have been 
determined at 5° intervals between 0° and 100°. The 
transition temp, of the various hydrates are Na2B40 7 : 
10 -> 5H20 , metastable, 60-8° ; 10 -> 4H20 , stable, 
58-5° ; N aB 02 : 4 -> 2H20 , stable, 54°. NaB50 8,5H20  
readily forms supersaturated solutions above —2° 
and is still stable at temp, considerably < 2 ° in 
presence of a slight excess of Na20 . W . R. A.

T herm al equilibrium  between n iobium  tetr- 
oxide and w ater. P. Sue  (Compt. rend., 1939, 
208, 1088—1090).—The reaction, Nb20 4 +  H20  
Nb20 5 -|- I i2 -|- Q, has been investigated between 
985° and ll7 0 °; it is completely reversible. The 
mean val. of Q is 18-2 kg.-cal. The heat of formation 
of Nb.,0, has been computed as 387 kg.-cal.

W. R. A.
S ystem  F eO -T iO a. J. Gr ie v e  and J. W h ite  

(J. Roy. Tech. Coll., 1939, 4, 441—448).—Thermal 
analysis and microscopic examination show that the 
system includes two compounds, 2Fe0,T i02 (pseudo- 
brookite) and Fe0,T i02 (ilmenite), and three eutec
tics. The formation of the compounds has been 
confirmed by X-ray methods, which also indicate 
that the T i02 separates out from the melts as rutile.

T. II. G.
H ydrogenation and atom ic exchange of benz

ene. R. K. Gr eenh alg h  and M. P o lanyi (Trans. 
Faraday Soc., 1939, 35, 520—542).—The hydro
genation and at. exchange reactions of C6Hc with 
H2-D 2 mixtures, and the equilibration of para-H on 
Pt, Ni, and Cu surfaces have been studied in both the 
liquid and gaseous phases. The mechanisms of the 
changes are discussed and the results are compared 
with those obtained with C2H4 (A., 1937, I, 469).

J. W. S.
System s chrysene-1 : 2-benzanthracene and 

1  : 2 -benzanthracene-triphenylene. M. G. St u r- 
rock and T. L awe (Canad. J . Res., 1939, 17, B , 71— 
7 4 ).—The liquidus-solidus curves of the systems are- 
given. They provide a convenient method for the 
evaluation of the % composition of these mixtures.

D. F. R.
Ternary system s of liqu ids show ing com 

ponent separation phenom ena. E. J âneck e  (Z. 
physikal. Chem., 1939,184, 59—85).—Phase diagrams 
for binary and ternary mixtures of C6H 14, HCO-NH,, 
and PhN 02 have been constructed and are discussed 
with reference to the general analysis of phase dia
grams of heterogeneous liquid mixtures. C. R. H.

S ystem  m ercuric cyanide-m ercuric chloride- 
m ethyl alcohol. Form ation of an additive com 
pound of m ercuric chloride and m ethyl alcohol, 
and detection of a chlorocyanide by the Raman  
effect. F. F rançois (Compt. rend., 1939, 208, 
1002— 1004).—The ternary solubility curves for the 
system at 14° and 50° consist of two branches corre
sponding with deposition of Hg(CN)2 and HgCl2 
(50°) ov~HgCl2,\-5MeOH (I) (14°); no mixed crystals 
occur (cf. A., 1938,1 ,518). (I) loses MeOH in an atm. 
free from the vapour ; HgCl2 absorbs MeOH from the-
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saturated vapour. MeOH solutions of HgCl2 +  
Hg(CN), give Raman lines due to HgCL, Hg(CN)2, 
and HgClCN (304, 346 cm.-1). A. J. E. W.

B .p . depression by non-volatile substances 
in  ternary system s. II. Behaviour of concen
trated solutions of cobaltous chloride and sodium  
nitrate in  w ater. M. Centnerszw er  and (M lle.)
H. L a d z in sk a . III. Concentrated solutions of 
calcium  nitrate in  w ater. M. Centnerszw er  and 
(Ml le .) K. Zol^tkow ska . IV. Properties of “ iso- 
zeonic ’' so lutions. M. Centnerszw er  (Bull. Acad. 
Polonaise, 1938, A, 438—448, 449—455, 456—465; 
cf. A., 1936, 936).—II. The addition of various non
volatile third components to a conc. aq. solution of a 
hydrate-forming salt lowers the mol. b.p. elevation 
until beyond a crit. concn. the b.p. is actually de
pressed. There must, therefore, for each such third 
component, be a crit. concn. which produces no al
teration of b .p .; this yields an “ isozeonic ” solution, 
the composition of which depends on the nature of 
the third component. Non-hydrated third compo
nents do not display this behaviour. Whilst aq. 
CoCl2 solutions to which LiCl, NaCl, KC1, BaCl2, 
NiCl2, and glucose are added display the above 
behaviour, an aq. solution of NaN 03 does not, as is 
to be expected since it does not form a hydrate. 
Results contrary to theory were found for aq. 
Na2S20 3, probably because the concns. of third com
ponent were not sufficiently high.

III. The influence of addition of K N 03, N aN 03, and 
glucose on the b.p. of conc. aq. Ca(N03)2 has been 
studied in terms of the formation of “ isozeonic ” 
solutions.

IV. The representation and thermodynamics of 
“ isozeonic ” solutions are discussed. W. R. A.

R eciprocal sa lt pair C o S 0 4 -f- (KC1) 2 =  CoCl2 
- f  K 2S 0 4. I. A. B en r a th  and G. R itter  (J. pr! 
Chem., 1939, [ii], 152, 177— 189).—The 0°,' 38°, 
50°, 75°, and 99-5° isotherms for the system have 
been determined. In addition to known compounds, 
CoCl2,KCl,2H20  and CoSO^K^SO^AH/) occur as 
solid phases. E. J. G.

Isom orphous replacem ent in  hydrated sa lts.
I. S ystem s CoC12-CuC12-H 20  ; CdCl2-N iC l2-  
H aO ; CdCl2-C oC l2-H 20 .  H . B assett , J. H . H e n - 
sh a ll , G. A. S erg eant , and R. H . S h iple y . II. 
S ystem  NaCl-CdCl2-H 20  and the form ation of 
solid  solutions in  ~ the system s NaCl-CdCl2-  
NiCl2-H 20  and NaCl-CdCl2-C oC l2-H 20 .  H. 
B assett, J. H . H enshall , and G. A. S ergeant 
(J.C.S., 1939, 646—653, 653—660).—I. The system 
CoC12-CuC12-H 20  at 25° shows only the hydrates 
CoCl2,6H20  and CuC12,2H20 . The system 
CdCl2-NiCl2-H 20  at 25° shows the hydrates 
CdCl2,2-5H20 , CdCl2,H20 , and NiCl2,6H20  and the 
double salts 4CdCl2,NiCl2,10H20 , 2CdCl2,NiCl2,12H20, 
2CdCl2,NiCl2,6H20 , and 3CdCl2,2NiCl2,14H20  of 
invariant composition. There are also two series of 
solid solutions. The system CdCl2-CoCI2-H 20  at 25° 
contains the hydrates CoCl2,6H20 , CdCl2,2-5H20 , and 
CdCl2,H20 , and the double salts 4CdCl2,CoCl2,10H20  
and 2CdCl2,CoCl2,12H20 . A metastable phase of 
composition CdCl2,2CoCl2,12H20  may be an end no.

of a series of solid solutions, as in the corresponding 
Ni compound. Solid solutions of the type 
(Cd,Co)Cl2,2-5H20 , corresponding with the second 
series of solid solutions with the Ni system, can bo 
obtained only in presence of NaCl.

II. Large amounts of NaCl can enter isomorphously 
into solid solutions of the type (Cd,Ni)Cl2,2-5H20  
until all the Ni and some of the Cd have been replaced. 
The replacement is also accompanied by a steady 
decrease in the H20  content and the final result is the 
compound 2NaCl,CdCl2,3H20 , also found as a double 
salt in the system NaCl-CdCl2-H 20 . Similar be
haviour is found when Ni is replaced by Co, but the 
solid solutions (Cd,Co)Cl2,2-5H20  cannot be obtained 
free from Na. The structures of the various double 
salts are discussed. The system NaCl-CdCl2-H 20  
also indicates the existence of the compound. 
3NaCl,4CdCl2,14H20. J. W. S.

S ystem  C a 0 -P 20 5-N a 0 H -H 20 .  P. Schlapfer  
and R. L e h n er  (Przemysł Chem., 1938, 22, 482—  
490).—A nephelometric method allowing the deter
mination of 10— 450 g. of Ca is described ; it depends 
on pptn. of Ca as oleate from buffered aq. gelatin. 
Electrometric and X-ray studies show that the only 
stable solid phase forming in the system Ca0-P20 5“ 
N a0H -H 20  at p H <  5-9 is 3Ca3(P04)2,Ca(0H)2 
(I), which readily adsorbs Ca" from alkaline, and 
P 0 4'" from acid, solutions. The solubility of (I) in 
H20  and aq. NaOH at 20—350° was determined; 
it falls with rising [NaOH]. R. T.

Calorim etry and therm ochem istry . W . A.
R oth (Z. Elektrochem., 1939, 45, 335—343).—A 
review of recent work.

Calculation of heat of reaction from  equi
librium  constants at tw o tem peratures ; new  
heats of ionisation of organic acids. A. W.
W alde  (J. Physical Chem., 1939, 43, 431—438).— 
The equations of Douglas and Crockford (A., 1935, 
304) are extended to apply to reactions for which the 
heat of reaction is expressed by A H — a -j- bT +  
cT2 -f- dT3 - f  eT*. The theory is applied to the cal
culation of the heats of ionisation of org. acids from 
their dissociation const. (K ). No general relation 
exists between AH and K  ; the relationships in iso
lated series are discussed. Resonance energy in
creases AH for certain substituted benzoic acids.

J. W . S.
Equilibrium  P 4 2 P 2 in  phosphorus vapour.

G. W étroff (Compt. rend., 1939, 208, 903—905).—  
The heat of dissociation (q) of P2 into atoms, as de
duced from the band spectrum, is 115-45 kg.-cal., and 
hence the concn. of P atoms at 1200° is negligible. 
Prom the results of Preuner and Brockmôller (A., 1912, 
ii, 1145) it is deduced that q for P4-> P2 at 1000— 
1200° is 41 kg.-cal. Taking 4 5 ± 4  kg.-cal. as a mean 
val. for q at this temp., the val. for 0° K. is 5 0 ± 4  kg.- 
cal. The heats of evaporation of white and red P 
into P4, P2, and P are also deduced. • J. W . S.

Heat of dilution in  the sy stem  caoutchouc- 
toluene. K. H. Me y e r , E. W olff , and C. G. 
B oissonas (Przemysł Chem., 1938, 22, 441— 444).—  
The heat of dilution of solutions of caoutchouc in
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PhMo is derived from the temp, coeff. of the osmotic 
pressure of such solutions, for the range 24-4—35-6°.

R. T.
Heat of vaporisation of w ater at 80° from  

aqueous phosphoric acid of various concentra
tions. K. I. Zagvozdkin  (J. Appl. Cliem. Russ., 
1938, 11, 1543—1547).—The latent heat of vaporis
ation of H20  rises from 553-5 for 12-05% to 5S3-5 g.-cal. 
per g. for 58-22% H3P 0 4, and the heat of dilution rises 
over the same concn. rango from 0-9 to 30-9 g.-cal. 
per g. R- T.

H eat of hydrolysis of sulphur m onochloride.
A. C. B atalin and I. A. Schtsciierbakov (J. Gen. 
Chem. Russ., 1938, 8 , 1394— 1398).—The heat of 
hydrolysis of S2C12 at 24-8Sl° is 35 kg.-cal. per g.-rnol. 
The reaction is of the first order when the [H,0] is 
>30[S2Cl2], R .T .

Entropy of ionisation  in  solutions of low  
dielectric constant. E. Sw ift , jun. (J. Amer. 
Chem. Soc., 1939, 61, 973).—Consideration of re
corded data (cf. Bent et al., A., 1938, I, 142; Swift, 
ibid., 401) on the conductivity of various org. 
compounds in Et20  indicates that a generalisation 
about the constancy of AS in Et20  cannot bo made 
oxcept when the ions compared are of approx. tho 
same diameter. W. R. A.

Extrapolation of conductance data for tho 
univalent n itrates and iodates by m eans of the 
extended O nsager-Shedlovsky equation. A. R.
Gordon  (J. Chem. Physics, 1939, 7, 221—222).— 
Mathematical. The extended Onsager-Shedlovsky 
equation (cf. A., 1934, 735) allows the extrapolation of 
conductance data for uni-univalent nitrates and 
iodates. Anomalies in the conductanco of these salts 
at low concns. are explained. W. R. A.

E lectrical conductivities of d ilute solutions of 
sodium  dodecyl sulphate in  ethyl alcohol-w ater  
m ixtures at 20°. A. E. H. W ard  (J.C.S., 1939, 
522—530).—The equiv. conductivities (A) of 0-0001— 
O-OIm. solutions of C1jH25‘SÓ4Na in various EtOH- 
1LO mixtures have been determined at 2 0 °, and the 
val. of A0 for each mixture of solvents, is derived. 
Walden’s rule (A0tj =  const.) is approx. obeyed by the 
CjJLj-SOj' ion but not by tho Na‘ ion. Tho solvation 
of "the ions has been estimated by various methods. 
Plots of A against \ / c  (c =  concn. of solute) yield 
straight lines at low vals, of c. Tho^lopo of those lines 
is in accord with tho val. deduced from the Onsager 
equation except in mixtures containing SO— 100% of 
EtOH, whore the soluto is incompletely ionised, or 
10—50% of EtOH, where tho observed slopes are 
abnormally low. Over this latter rango of [EtOH] 
the solubility of C12H23-S04Na is very high, probably 
owing to tho presence of both hydrophilic and hydro- 
phobic groups in the solute mol. J. W. S.

Equivalent conductivity of sodium  cholesten- 
onesulphonate. E. K uh r (Ber., 1939, 72, [i>], 
930—932).—With increasing concn., A falls olí 
rapidly to a min. at 0-02—0-04n., then slowly increases 
to a max. at —O-Sn ., and then again decreases slowly.

F. J. G.
Transport num ber, conductivity , and viscosity  

of solutions of hydrogen chloride in  m ixed

solvents. I. I. S h uk o v  and G. F. D neprov  (J. 
Gen. Chem. Russ., 1938, 8 , 1476—1482).—The trans
port no. of Cl' in aq. org. solvents (0-1n-HC1) rises as 
the [EtOH] exceeds 10 and the [(CH2-OH)2] 20 mol.- 
%, but is not affected by glycerol (up to 35%). The 
v) of the aq. solvents is lowered by addition of HC1. 
The conductivity falls with increasing concn. of org. 
solvents. R. T.

D issolution  potential. A lum inium  in  pres
ence of different gases. (Mlle .) N. Goldow ski 
(Compt. rend., 1939,208,1086—1088).—The influence 
of the composition and the R.H. of the surrounding gas 
on tho dissolution potential (F) has been investigated 
for pure Al. An Al cylinder, cleaned in the appro
priate gas (air, SO,, and dry and damp 0 2, H2, C02), 
was left in contact with the gas for ~ 1 0  min. before 
being dipped in the electrolyte (1% NaCl) at 30°. 
The p.d. between the Al and a calomel electrode was 
then measured over a period of 12—24 hr. The data 
indicate that the metal surface undergoes two alter
ations : (i) the Al adsorbs the gas as a surface layer, 
and (ii) tho electrolyte acts on tho surface layer 
with a consequent change in V. W. R. A.

Chrom ate-chrom ic electrode potential. S. A.
D urban  and D . J. B rown (J. Physical Chem., 
1939,43. 491—493).—Measurements on the Cr(C104)3, 
Cr03, HC104|Pt half-cell indicate that tho reversible 
oxidation potential at 25° is 1-195±0-010 v. The 
reaction in the lialf-cell is HCrO./ +  7H‘ +  3e 
CV" +  4H20 . J. W. S.

O xidation-reduction potential of iodine. II. 
Influence of d issolved  substances on the redox 
potential of iodine. A. I. R usano va  (J. Gen. 
Chem. Russ., 1938, 8 , 12S6—1295).—The potential of 
I in KI increases with rising [NaCl] up to 2n., above 
which it falls; NaBr has the reverse effect. The [I] 
can bo determined from the redox potential of its 
solutions in aq. KI. Tho potential is unaffected by 
varying tho p a from 2-9 to 9. R . T.

Introduction of extraneous solutes into aque
ous potassium  iodide solution , and its  electro
static consequences. (Ml l e .) S. V eil  (Compt. 
rend., 1939, 208, 1306— 1307).—The e.m.f. of the cell 
Ag|KI (satd.)|Pt (0-73 v.) is reduced by saturation 
of tho KI solution with H gl2 (0-10) or A gl (0-57 v.)} 
but is scarcely affected by adding Pbl2 (0-74 v.). This 
shows that PbL> has tho least porturbing influence on 
the structure o f  the KI solution; tho large reduction 
with HgL is due to formation of HgL".

A. J. E. W.
Influence of CN' concentration on the deposi

tion  potential of N i” at a dropping m ercury  
electrode, and on the height of the diffusion  
wave of the latter. J. P . Gochschtein  and V. A. 
P okrovski (J. Gon. Chem. Russ., 1939, 8 , 1465—  
1469).—The potential of a Hg anode in aq. NiCU 
changes from positivo to negative as the [KCN] of the 
solution is raised from 0-02 to 0-1n. Tho height of the 
NT* polarographio wave is const, only in presence of 
excess of K.CN, in which case it varies according to the 
length of time tho solution is exposed to the air.

R, T.
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Polarisation  e.m .f. in  electrolysis of fused  
carnallite. I. G. Sohtscherbaicov, A. A. Schtscher- 
bakov , and B. P. Markov (J. Appl. Chem. Russ., 
1938, 11 , 1584— 1588).—The polarisation potential of 
fused carnallite rises slightly with increasing c.d., and 
considerably with diminishing [MgCl2]. The results 
for the system MgCl2-KCl do not differ from those for 
carnallite. ” R. T.

Polarisation  of galvanic cells. E. Toporesctj 
(Compt. rend., 1939, 2 0 8 , 1004—1005).—Hg from tho 
cell Hg|conc. aq. ZnS04|Zn, after slow polarisation, 
contains Zn, to which tho polarisation phenomena are 
due. A. J. E. W.

P olarisation  of the electrolytic liberation of 
oxygen from  n ickel-iron and n ickel-cobalt alloys 
in  alkaline solution . G. Grube and W. Gatjpp 
(Z. Elektroehem., 1939,45,290—296).—The variations 
of anode potential, E, of rolled and annealed Ni-Fe  
and Ni-Co alloys in 7n-KOH at 60° for c.d. 0-0005—  
0-075 amp. per sq. cm. have been determined, together 
with the variations over a week of E  of the rolled 
alloys at 0-025 and 0-05 amp. per sq. cm., respectively. 
E  increases wdth c.d. and is greater for annealed than 
for rolled alloys. For Ni-Co alloys containing
<  ~70%  of Co, E  remains const, for a given c.d., 
but with increase in Co content E  diminishes. For 
Ni-Fe alloys, E  is ~  const, between 30% and 70% 
of Fe. Below 30% and above 70%, E  is respectively
<  and >  tho const, val. E increases with time for 
rolled Ni-Co and N i-Fe alloys, but if the % of Ni 
in tho latter is small tho increase rapidly becomes a 
decrease. C. R. H.

D epolarisation potentials of phenyl alkyl 
ketones in  acid, neutral, and basic m edia at the 
dropping m ercury cathode. W. C. Davies and
D. P. Evans (J.C.S., 1939, 546—554).—Tho de
polarisation potentials ( V) of the ketones COPhR 
(R == Mo, Et, Pr°, Pr0, or Bua) have been measured 
by Heyrovsky’s method using solutions in EtOH- 
H20  mixtures containing LiCl, LiOH, or LiCl +  HC1. 
The polarograms indicate that V is less negative in 
acid than in neutral or alkaline solutions. V varies 
irregularly in acid solution, but in alkaline solution it 
attains higher negative vals. with increasing length of 
the »i-alkyl chain, whilst the sec. alkyl in COPhPr^ has 
a still larger effect. The variations of the heights of 
tho waves given by COPhMo in alkaline solution and 
by H ‘ and COPhMe in acid solution have been 
studied for various [COPhMo]. Tho results are 
discussed with referonce to possible mechanisms of 
the reduction of the ketones. J. W. S.

Fundam ental studies w ith  the dropping m er
cury electrode. I. Hkovic equation of polaro- 
graphic diffusion currents. J. J. Linqane and
I. M. K oltjtoef (J. Amer. Chem. Soc., 1939, 61, 
825—834).—Using the dropping Hg electrode, tho 
diffusion current consts., K, of Tl', Pb", Cd", Zn”, 
I0 3', and Fe(CN)B"' have been determined in 0 -1n- 

—  KC1 solution at 25°. For tho metal ions the diffusion 
current is cc the concns. of ions in tho range 10~4  to 
10-2m., whilst for I 0 3' and Fe(CN)r/"  ions this pro
portionality holds for 2 x  10"4  to 10~3m., and 2 X 10*4 
to 5 x  10~®m., respectively. K  for Tl", Pb", and I 0 3'

agrees with tho vals. obtained from the IlkoviC 
equation (A., 1935, 305); for Zn" and Cd" K  is >  
calc. vals. by 5 and S%, respectively, duo possibly to 
tho existence of a considerable fraction of CdCl’ and 
ZnCr ions in the presence of excess of Cl' ions, and 
K  for Fe(CN)e"' is 8 % <  the calc. val. due possibly 
to some chemical interaction between the ions and the 
Hg which would decrease the no. of Fe(CN)6"' ions 
available for electro-reduction and hence decrease K. 
The IlkoviS equation appears to be essentially correct.

W. R. A.
Polarographic current-voltage curves w ith  

dropping am algam  electrodes. J. J. L in d a n e  
(J. Amer. Chem. Soc., 1939, 61 , 976— 977).—Using the 
polarographic tochniquo with dropping amalgam 
electrodes, anodic current-voltage curves can bo 
obtained with characteristics similar to those obtained 
with the dropping Hg electrode. This is illustrated 
with reference to data obtained with an approx. 
0-01% Cd amalgam dropping into an air-free 0-1n - 
KC1 solution containing 0-04ai-CdS04. The anodic 
section of tho curve shows a prominent max. similar 
to that obtained with the reduction of metal ions at 
the dropping Hg electrode, which is followed by a 
diffusion current cc amalgam concn. Addition of 
Me-red eliminates tho anodic max. and gives a well- 
defined w'ave with a const, diffusion current. This 
effect of Me-red (as for the common cathodic max.) is 
caused by phenomena on tho solution side of the 
amalgam-solution interface. W. R. A.

Effect of alternating current on the elem ent 
P b|H 2S 0 4|Pt. J. Kam ec k i and M. W ierzbicki 
(Rocz. Chem., 1939, 19, 249—258).—The strength of 
the current arising in the cell Pb|aq. H2S04|Pt rises, 
w'hilst time elapsing before discharge of the cell falls, 
as tho [H2S04] is raised from 0-2 to 5n. During and 
after passage of an a.c. (c.d. 0-5— 2 amp. at 1—5-3 V.) 
a d.c. arises; this is due to de-passivation of the Pb, 
by removal of tho PbS04 coating, in the case of 0 -2—
0-5n-H2S04, and to a rectifying effect in that of 
5n-H2S04. R. T.

Chem ical k inetics. R .P io ntelli (Chim. e l ’Ind., 
1939, 2 1 , 131— 139).—A lecture, summarising modern 
theories of uni- and bi-mol., catalytic and chain 
reactions. 0 . J. W.

Solution of an equation occurring in  the 
theory of consecutive reactions. A. L. S e lik o -  
witz (J. Chem. Physics, 1939, 7, 278). W. R. A.

E xplosion lim its of the hydrogen-oxygen  m ix 
ture. O. Ol denberg  and H. S. S ommers, jun. (J. 
Chem. Physics, 1939, 7, 279).—Above the “ upper ” 
explosion limit in the reaction between H2 and 0 2 is a 
“ third ” limit (I). The reaction has been investig
ated at pressures between 47 and 77 cm. and between 
540° and 575°, using Pyrex vessels coated with KC1 
to slow down the reaction. Several hundred experi
ments have been made and not one vessel has been 
shattered. (I) has an inhibition period; at a given 
temp, explosion will occur in a certain pressure range 
and the higher is the pressure tho shorter is the inhi
bition period. In clean Pyrex (I) takes place at lower 
temp, than with KCl-coated Pyrex and (I) occurs at 
lower pressures in vessels of largo diameter. The
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theory of (I), proposed by Lewis and von Elbe, 
approx. accounts for the experimental phenomena.

W. R. A.
M ethods for determ ining rate of chem ical 

reactions in  the gas phase. C. G. Silcocks and 
M. W. Travers (Trans. Faraday Soc., 1939, 35, 656— 
665).—Experimental technique is described, with 
special reference to (1) heating a known mass of gas 
or vapour without material time or temp, lag in 
starting or stopping the process, and (2 ) analysing 
the contents of the reaction vessel. F. L. U.

Reaction between nitric oxide and nitrogenous 
free radicals. C. H. B amtord (Trans. Faraday 
Soc., 1939, 35, 568—576; cf. A., 1939, II, 1 0 0 ).—In 
the reaction between NO and NH3 illuminated with 
a Hg arc N2 is produced in nearly quant, yield. NO 
•with N2H4 vapour under tho sam e' conditions gives 
N20  and NH3. Tho results are explained by the 
reaction of NO with the free radicals produced by 
photolysis thus : NH2 +  NO =  N2 +  H20  +  104 kg.- 
cal.; N 2H3 +  NO =  N ,0  +  NH3 +  75“kg.-cal.

3 F .L .U .
K inetics of hydrocarbon decom position. M. W. 

Travers (J. Amer. Chem. Soc., 1939, 61, 977).—A 
reply to the criticism of Steacie (cf. Chem. Rev., 1938, 
2 2 , 311). W. R. A.

Kinetics of oxidation of m ethane. I. Inter
m ediate products. W. S taro nk a  and L. Czerski 
(Rocz. Chem, 1939, 19, 259—276).—2-2 : 1 and 1 : 1 
CH4- 0 2 mixtures were heated at 460—483°. The 
yield of CH20  is max. (0-5—0-8  ml. per 100 ml. of gas 
mixture) after 0-5— 1 min., varying little thereafter. 
That of MeOH is max. (0-7— 1-4 ml.) after 0-8—1-8 
min., thereafter falling more or less abruptly. The 
highest yields of MeOH are obtained by low-temp. 
oxidation of CH4-rieh mixtures. CH20  is not initially 
produced by oxidation of MeOH. The results support 
the view that oxidation of CH4 in absence of contact 
substances is a chain reaction, preponderatingly 
homogeneous, although stoicheiometrically hetero
geneous. R. T.

T herm al decom position of ethane by addition  
of foreign gases. L. K uchler  and H. T hiele  (Z. 
physikal. Chem., 1939, 42, B , 359—379).—The 
thermal decomp, of C2H 6 under various experimental 
conditions, and •with addition of foreign gases (He, A, 
H„, N2, CO, C02, CH4), has been investigated by 
following tho val. of the unimol. velocity coeff. with 
prossure. C2H6 decomposes partly by radical chains 
and partly by a chain-free mechanism. The activ
ation energy of the total decomp, is 76-4 kg.-cal.; 
that of the chain-free decomp, is 77-0 kg.-cal. A 
scheme of decomp, of C2H e in which the initial stage 
is formation of 2 CH3 radicals is discussed.

W. R. A.
Theory of absolute reaction rates and the 

polym erisation of ethylene. F. P. Jaiin  (J. Amer. 
Chem. Soc., 1939, 61, 798—800).—The rate of poly
merisation of C2H4 at 250—400° is interpreted accord
ing to the theory of Wynne-Jones and Eyring (A., 
1935, 1205). R. S. C.

Detonation of m ixtures of pentane and hexane 
w ith  air in  tubes. K. I. S chtscholkin  (Compt.

rend. Acad. Sci. U.R.S.S., 1939, 22, 1 1 1—112).—The 
behaviour of a mixture of 45% C5H 12 and 55% C6H 14 
with air has been investigated at initial pressures of
1— 10  kg. per sq. cm. and 20—500° in a rapid auto
matic apparatus devised to carry out the test during 
the interval preceding spontaneous combustion.

F. R. G.
P yrogenic reactions of condensation of hydro

carbons. VI. T herm o-polym erisation of cyclo- 
hexene. VII. T herm o-polym erisation of n-oct- 
ene. M. S. N em tzov , T. V. N iz o v k in a , and E. A. 
S o sk in a  (J. Gen. Chem. Russ., 1938, 8 , 1303—1313, 
1314— 1325).—VI. The chief product obtained by 
heating cyclohexone at <430° is c?/cZohex3'l - A1- cyclo- 
hexene. Tho reaction velocity is not altered in pres
ence of Fe or small amounts of 0 2, but is greatly 
increased by P ,0 5. Tho reaction is of the second 
order. Its velocity is expressed by log k — 12-18 — 
10,250/T, with an activation energy E  =  47,000±  
2 0 0 0  g.-cal.

VII. A mixture of Aa- and A^-octene similarly 
yields chiefly a dimeride, of undetermined structure. 
The reaction velocity is log k =  10-54 — 8900¡T 
(E =  40,500±2000 g.-cal.). The by-products are 
iso-hydrocarbons, C12 compounds, and higher poly- 
merides, but not cyclic compounds. R. T.

M echanism  of reactions between alkali m etal 
atom s and m ethyl and phenyl halides. M. G.
E vans and E. W arhurst (Trans. Faraday Soc., 1939, 
35, 593—606; cf. A., 1938, I, 145).—The method of 
potential energy surfaces is used to calculate the 
activation energies of reactions Na +  RX =  NaX -j- 
R. Comparison of calc, with experimental vals. for 
the Me halides indicates that the simplified method 
used is justified. Similar treatment of the Ph halides 
gives vals. of the right order, but more subject to 
uncertainty arising from lack of precision in the data.

F. L. U.
K inetics of the therm al decom position of the 

m ethylam ines. A. G. Carter, P. A. B osanquet,
C. G. Silcocks, M. W. Travers, and A. F. W il- 
sh ire (J.C.S., 1939, 495—506).—The decomp, of 
NMe3 at 380—440° yields CH4 and CH2!NMe, with a 
little H2 and C2H 6. The curves of formation of CH4 
are of unimol. type, and the Arrhenius equation is 
obeyed, E being ~59  kg.-cal. The rate of formation 
of CH4 is diminished by packing the tube and in
creased by addition of He. The following chain 
mechanism is proposed : NMe3 =  Me- +  NM ey;
NMe3 -f- Me- =  CH4 +  -CH2-NMe2; -CH2-NMe2 =  
Me- =  CH2"NMe. The rate of production of C2H 6 
increases with time in the earlier stages and appears 
to be zero at zero time. It is a secondary process, 
probably not the direct union of 2 Me-, but involving 
Me* togegher with some other intermediate substance. 
The decomp, of NHMe2 at 420—440° yields CH4, 
CH2INMe, NH2Me, and a little H2. The rate of form
ation of CH4 and its temp, coeff. (E — 56 kg.-cal.) 
are ~  those in the decomp, of NMe3, and the form
ation of CH4 is much retarded by packing the tube. 
The process is more complex than the decomp, of 
NMe3, but probably involves a similar chain mechan
ism. The rate of decomp, of NHjMe becomes com
parable with those of the other two amines only at
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temp. 100° higher, and E  is considerably less, prob
ably —45 kg.-eal. The reaction is very complex, 
and surface effects are marked. It probably involves 
three successive stages, H2 being a product of the 
first, CH4 of the second, and HCN of the third. The 
resemblances between NMe3 and NHMe2 on the one 
hand, and NH2Me and NH3 on the other, are note
worthy. E. J. G.

M echanism  of oxidation of organic com pounds 
w ith  selen ium  dioxide. IV. K inetics of oxid
ation of ketones. N. N. Meln ik o v  and M. S. 
R okitskaja (J. Gen. Chem. Russ., 1938, 8 , 1369— 
1381).—The velocity of oxidation of ketones by Se02 
rises with increasing enolisation of the ketones, and 
falls with increasing mol. w t.; for the same mol. wt. 
it is greater for n- than for branched-chain radicals, 
and greater for cyclic than for other ketones. In the 
series 1 :2 -, 1 : 3-, and 1 : 4-dimethylc?/cZohexanono 
the velocity rises in the order given. R . T.

Application of constant sulphite solution to 
the study of the reaction between sulphurous 
acid and iodic acid. A. H e n d e r s o n  and W. P. 
McCulloch (J.C.S., 1939, 675—676).—When the 
wts. of S 0 3" and H I0 3 are const., and the total wt. of 
solution (I i) is varied, the time of reaction (t) is given 
by t j l i2 =  aK 2 -j- bK  -)- c, a, b, and c being consts.

E. J. G.
Reactions in  concentrated sulphuric acid. 

XIV. Decom position of acetylene, especially  at 
higher tem peratures. J. Mil ba u er  and L. F ritsch  
(Chem. Obzor, 1939, 14, 1—5, 25—30).—Decomp, of 
C2H2 in conc. H2S04 at 100—300° has been studied 
photocolorimetrically and by measuring the S 0 2 
liberated. The following reactions take place at 
room tem p.: ?iC2H2 -> G2„H2ft; C^Hs» -> CH-C-C-C- 
. . . -C:CH +  H ^ ;  2C2„Ha -> nQi +  2H2 ; 2C2H2 
-> C4 +  2Ha. At higher temp, the reactions aro : 
C4 +  4H2S04 -> 4CO +  4S02 +  4H20 ; CO +  H2S 04 
-> C02 -j- H20  rf-. S02; H2 -f- H2S04 2H20  -)- S02.
The relative effects on the absorption and velocity of 
decomp, at higher temp, of C2H2 in H2S04, for which 
HgS04 is the most effective and (NH4)2S04 is a de
finite negative catalyst, of the reagents HgS04, Se02, 
Ag2S04, TeOa, V20 5, MoOs, CuS04, Sn(S04)2, 
(NH4)2S04, and alkali sulphates are discussed in detail.

F. R.
K inetics of esterification of norm al fatty acids.

R. A. F aibclotjgh and C. N. H inshelw ood (J.C.S., 
1939, 593—600).—Experiments with a mechanical 
model, in which steel balls represent mols., suggest 
that increasing incompatibility of packing with the 
solvent mols. might lead to an increase of the no. of 
collisions between solute mols. Accordingly this 
effect has been sought in the esterification of long- 
chain fatty acids, which, in solution in the alcohol 
and with the undissociated acid as its own catalyst, 
is bimol. with respect to the acid. In EtOH, for a no. 
of normal acids (from C2 to C22), E is approx. const. 
(14,800— 15,200 g.-cal.), whilst k decreases from C2 
to C4, then increases with increasing chain-length. 
In cycZohexanol E  decreases from 16,600 g.-cal. for 
C2 to approx. 15,000 g.-cal. for C4 and higher acids, 
whilst k shows a similar but smaller increase. On 
the other hand, in the H- catalysed reaction in MeOH

E  decreases from 12,450 for C2 to 11,600 for C3, and 
then remains approx. const., k also remaining approx. 
const, for acids with > 3  C. The increase of k for the 
higher acids when the catalyst is the undissociated 
acid may therefore be attributed to the increase of Z 
as predicted from the model. F. J. G.

Kinetics of alkaline hydrolysis of som e y-lact- 
ones. D. S. H egan  and J. H . W o l f e n d e n  (J.C.S., 
1939, 508—510).—The rates of hydrolysis by NaOH 
of valcrolactone and phthalide in H20  and in 
EtOH-HaO mixtures, and of 5-aminophtkalide and 
butyrolactone in H20 , have been determined at a no. 
of temp. The vals. for E  range from 10,800 to 
16,100 g.-cal., and those for log PZ  from 7-46 to 10-54. 
The plot of 1 -\/E  against log PZ  for all of the reactions 
is a single straight line, the slope of which is ~  
those found by Fairclough and Hinshelwood (A., 
1937, I, 313) for the alkaline hydrolysis of MeOAc 
and MeOBz in mixed solvents. The work of Tasman 
(A., 1927, 1186) is criticised. F. J. G.

H ydrolysis of triphenylm ethyl chloride in  
dioxan.—See A., 1939, II, 211.

Entropies and energies of activation of ionic 
reactions. K inetics of the alkaline fading of 
brom ophenol-blue in  isodielectric m edia. E. S.
Amis and V. K . L a Mer  (J. Amer. Chem. Soc., 1939, 
61,905—913).—The kinetics of fading of bromophenol- 
blue in H20 , MeOH, and EtOH solutions containing
0-003—0-09N-NaOH at 5°, 25°, and 45° have been 
investigated. The mechanism of the reaction and 
factors (e.g., temp., ionic strength, dielectric const.) 
influencing the entropy and energy of activation are 
discussed. W . R. A.

Ether-like com pounds. XXIII. Saponific
ation of the trichloroacetic esters. H. H. P alo- 
maa , E. J. Salmi, and R. K orte (Ber., 1939, 72, 
[jB], 790—797).—The rates of hydrolysis of a no. of 
esters, CC13*C02R, and, for comparison, of the acid 
hydrolysis of the Me and Et esters of EtC02H and of 
PrQC02H, in H20  and in aq. dioxan, have been 
studied. The former reactions, which are not 
catalysed by acid, are much retarded by dioxan, 
whilst the latter are slightly accelerated by dioxan. 
The temp, coeffs. for 10° in the former reactions are 
—1-7, in agreement with vals. found for alkaline 
hydrolysis and in contrast with the vals. (2-3 for 
ester-like and 4 for ether-like hydrolysis) found in 
acid-catalysed reactions. A further resemblance 
between the aq. saponification of the esters CC13-C02R 
and alkaline saponification is seen in the influence of 
the alkyl radicals, the rate decreasing markedly in the 
order R =  Me, Et, Pra, BuQ. The following have 
been prepared: GCl3'G02Bua, b.p. 102— 103°/17
mm., GCl3-C02-[CH2]3-0Me, b.p. 104—104-5710 mm., 
CCl^CO^CH ^OM e, b.p. 109-5—110°/6 mm., 
CCl3'G02’[CH2]2'Br, b.p. 97-0—97-7°/ 5 mm.,
CG13-G02-[CH2]3-Cl, b.p. 97-0—97-7°/3 mm. ^

. F. J. G.
Absolute values of the velocity constants in  

the form ation of sem iquinone. G. K o rnfeld  (J. 
Chem. Physics, 1939, 7, 274—276).—From the 
mechanism proposed previously (A., 1939, II, 153) 
for the autoxidation of quinol and its homologues a
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lower limit can be calc, for the abs. val. of the velocity 
cooff. of the formation of semiquinone ions from 
quinone and doubly-charged quinol ions.

W. R. A.
Reducing action of ascorbic acid on m ercuric  

chloride. R. I n d o v in a  and E. Manfro i (Gazzetta, 
1939, 69, 117— 121).—The reaction 2HgCl2 +
C6H 80 6 =  C6H gO0 +  Hg2Cl2 +  2HC1 takes place 
quantitatively and kinetic measurements show that 
it is of the third ordor. 0 . J. W.

Velocity of d issolution of com m inuted sub
stances. X . D issolution  of tartaric acid and 
sugar in  w ater. W. J acek  (Rocz. Chem., 1939, 
19, 243—248).—The velocity of dissolution of tartaric 
acid and sucrose in H20  at 17-5—21° has been deter
mined. R. T.

A ctive oxides and reactions of so lids. CXV. 
Velocity of d issolution of alum ina, in  relation to 
its  previous treatm ent. G. E. H uttig , G. Ma r k u s , 
and E. F ranz [with 0 . H nevkovsky] (Przemysl 
Chem., 1938, 22, 375— 3S0).—The velocity of dis
solution of A120 3 in HC1 falls as tho temp, at which 
it had been heated rises (850—1100°). Tho debyeo- 
grams correspond With y-Al20 3 at 850°, and with 
admixture of a-Ala0 3 at 950°, whilst after 6  hr. at 
1 0 0 0° or 1 hr. at 1100° only a-Al20 3 is found. The 
velocity of dissolution curves, with varying pro
portions of A120 3 to acid; arc consistent with the view 
that the oxides consist chicfly of sparingly sol., with 
an admixture of readily sol., forms. R. T.

Velocity of d issolution  of a lum inium  in  sodium  
hydroxide solution .—See B., 1939, 506.

O xidation of beryllium  and of nickel at h igh  
tem peratures. H. N. T erem  (Bull. Soc. cliim., 
1939, [v], 6 , 664—672).—The oxidation of Ni powder 
at 850— 1050° follows the equation of Valensi (A., 
1936, 434) with an energy of activation 55,260 g.-cal. 
With Be powder under the same conditions S-shaped 
curves of autocatalytic type are obtained, the later 
parts of which can be fitted to an equation of tho 
Valensi form, giving an energy of activation 41,446 
g.-cal. F. J. G.

Interchange reaction of the oxygen atom  
betw een inorganic anions and w ater. T. Tit a n i 
and K. Goto (Bull. Chem. Soc. Japan, 1939, 14, 77— 
85).—Measurements with H20  containing 180  and 
K2S04, K N 03, NaC103, K2CO?, KH2As04, KH2P 0 4, 
and K H S04 show that the 0  interchange reaction is 
catalysed both by H' and OH'. The mechanism of 
the reaction resembles that of the saponification of 
esters (A., 1938, I, 251, 635). In acid solution and 
at high temp, the intermediate formation of the 
anhydride mol. is suggested. D. F. R.

A cid-base catalysis in gas reactions. II. De
com position of various organic com pounds.
R. P. B ell and R. L e  G. B urnett  (Trans. Faraday 
Soc., 1939, 35, 474— 1S1; cf. A., 1937,1, 250).—The 
rate of decomp, of CHMe(OAc)2 and of diacetone 
alcohol (I) is not catalysed by HBr, the decomp, of 
(I) being also unaffected by NH3 and piperidine. 
The thermal decomp, of dioxan and of MeCHO and 
the depolymerisation of trioxymethylene (II) are 
accelerated by HC1 and HBr. The rate of depoly

merisation of (II) in decalin solution, catalysed by 
HBr, is of the first order with respect to both (II) and 
HBr, and has a steric factor of —10-10. The effect of 
surfaces and non-ionising solvents on acid-base cata
lysis, and the relative catalytic effects of HC1 and 
HBr, are discussed theoretically. J. W. S.

K inetics and m echanism  of redox reactions.
III. K inetics of oxidation of Fe11 by chlorate. 
V. F. Stefanovski and A. M. Zanko (J. Gen. Chem. 
Russ., 1938, 8 , 1717— 1726).—With high [H2S04] 
tho velocity of oxidation of Fen by C103' oc [Cl03'] and 
[Fe"]; the temp, coeff. is 2-73. In presence of 
0 s0 4 catalyst the velocity of the reaction is expressed 
by /f[F e”‘]2[H2S0 4][0 s0 4]4/[Fe"']“, and in presence of 
Fem  by A[Fe"]2[H2S04]. R. T.

Effect of porphyrin, cholate, phosphate, and 
citrate on the autoxidation of linoleic acid in  
buffer solution. K. H insberg  and G. L a h n  (Bio- 
chem. Z., 1939, 300, 301—312; cf. A., 1937, II, 175). 
—In presence of P 0 4"' buffer and Na cholate h tomato- 
porphyrin (I) inhibits the autoxidation of linoleic acid. 
Tho effect is counteracted by C5HiN, which, alone, 
has a slight inhibitory effect. EtOH alone has no 
inhibitory effect but, in very small amounts, it ac
celerates the onset of inhibition by (I). When citrate 
replaces P 0 4'" as buffer (I) acts more slowly and 
C5H 5N alone stimulates the autoxidation. In the 
absence of cholate the effect of (I) is less and the max. 
is sooner attained. When no buffer is present the 
autoxidation is not affected by (I) or by C5H 5N but 
is stimulated when both are added together and is 
very greatly accelerated by EtOH. In presence of 
P 0 4'" and cholate the autoxidation is scarcely affected 
by hcemin or by C5H 5N but is inhibited by C5H 5N +  
ha;min. C5H 5N  +  hcemin has less effect when cholate 
is absent and very little effect when buffer is also 
absent. When citrate replaces P 0 4"' as buffer and 
cholate is present, inhibition of the autoxidation by 
hremin is increased by adding C5H 5N  ; in the absence 
of cholate the effects are less pronounced. Possibly 
C5H5N and (I) yield a complex having catalytic pro
perties different from those of (I). The oxidation- 
reduction potential of ha:min is altered when it is 
converted into haemin-C5H5N complex. W. McC.

Autoxidation of linoleic acid in  presence of 
porphyrins. K. H in sbe r g  and H . N oavakowski 
(Biochem. Z., 1939, 300, 313—324).—During the 
autoxidation, in presence of Na cholate, the total 0 2 
uptake is greater in P 0 4'" than in citrate buffer but 
the accompanying fall in p n is greater in citrate than 
in P 0 4'" buffer and the period of induction is longer. 
The min. amounts of coproporphyrin-III, proto-, 
deutero-, and isouro-porphyrin which inhibit the 
autoxidation of 0-84 g. of the acid in P 0 4'" buffer are 
~0-05, 0-05, 0-14, 0-05 mg. the corresponding vals. 
in citrate buffer being ~0-05, 0-007, 0-04, and 0-05 
mg. The total 0 2 uptake is the same with all the 
porphyrins. When equal wts. of the porphyrins 
are used, the degree of inhibition, as measured by the 
length of the induction period, decreases in the order 
hiemato-, proto-, deutero-, copro-, and isouro-por- 
phyrin. C5H 5N  counteracts the effect of the por
phyrins. W. McC.
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Organic catalysts. Synthetic carboxylases.—
See A., 1939, II, 283.

Influence of ketones on the Cannizzaro- 
Tischtschenko reaction.—See A., 1939, II, 244.

Velocity of hydrogenation of isom eric d e fin e s . 
S. P. L agerev  and M. M. A bramov (J. Gen. Chem. 
Russ., 1938, 8 , 1682— 1684).—The velocity of hy
drogenation (Pt-black catalyst) of CHMelCHPr“, 
CHMeiCHPr^, and CMe2!CMe2 falls in the order given.

R .T .
Copper-nickel catalyst for hydrogenation of 

fats.—See B., 1939, 512.
Correlation of adsorption and catalytic activ

ity . I. H ydrogen adsorption on zinc-chrom - 
iu m  catalysts. F. R um ford  (J. Roy. Tech. Coll., 
1939, 4 , 427—440).—The relation between adsorp
tion and catalytic acitivity is discussed. Catalytic 
mixtures of ZnO and Cr03 in different proportions 
are first reduced by heating in MeOH vapour and 
then their adsorption of H 2 is measured. The vari
ation of catalytic acitivity and adsorption with temp, 
is also studied. T. H. G.

Catalytic exchange of hydrogen. C. H orrex , 
R . K . Greenh algh , and M. P olanyi (Trans. Faraday 
Soo., 1939, 35 , 511—520).—The interchange of H  and 
D atoms between H2 and H20 , cyclohexa.no (I), iso- 
C5H 12 (II), C6H g, and HC1 on a Pt catalyst has been 
studied at 40—105°. CGH 6 exchanges more rapidly 
with H 2 than do (I) and (II), but the exchanges with 
H20  proceed at equal rates. This is attributed to the 
fact that C6H 0 is attacked chemically by H2 but not 
by H20 . (I) and (II) exchange with H20  more
rapidly than with H 2 gas, but exchange with one 
another less rapidly. (I) also exchanges less rapidly 
with HC1. The conversion of para-H, and the ex
changes between H 2 and H20  or HC1 in presence of 
hydrocarbons, proceed much more rapidly than the 
exchanges with the hydrocarbon mols. J. W. S.

Catalytic exchange of deuterium  and hydro
gen in hydrocarbons. S. R . Crax fo rd , G. H. 
T w igg , and E. K. R id ea l  (Nature, 1939, 1 4 3 , 472—  
473).—The primary act in the catalytic exchange 
between D2 and olefines is the addition and not the 
loss of a H atom (cf. A ., 1939, I, 270). With satur
ated hydrocarbons, catalytic exchange, degradation, 
and dehydrogenation all appear to involve H in the 
chemisorption process. L. S. T.

Organic catalysts for rem oval of carbon  
m onoxide from  form am ide.—See A., 1939, II, 249.

G enesis of skeleton [hydrogenation] catalysts.
—See B., 1939, 513.

R etarding action of addition of hexam ethyl- 
enetetram ine [on d issolution  of alum inium ].—  
See B., 1939, 506.

Contact sulphuric acid m anufacture. Chrom
ium  oxide catalyst.—See B., 1939, 478.

Synthesis of paraffins from  carbon m onoxide  
and hydrogen on cobalt cata lysts.—See B., 1939, 
462.

C opper-zinc-chrom ium  m ethyl alcohol cata
ly st.—See B., 1939, 462.

Nickel, cadm ium , and lead sulphides as cata
ly sts  in  the vapour-phase reduction of n itro
benzene.—See B., 1939, 463.

Catalysts for hydrogenation of coal.—See B., 
1939, 454.

Electrolytic form ation of persulphate. V. 
W ith alternating current superim posed on direct 
current. R. Ma t su d a  and T. N ishim ori (Bull. 
Chem. Soc. Japan, 1939, 1 4 , 72—77 ; cf. A., 1936, 
436 ; 1937, I, 37, 525, 626).—In the electrolysis of 
10n-H2S04 with 0-1  amp. a.c. superimposed, a greater
d.c. current efficiency is obtained by using a dia
phragm. The efficiency is increased by replacing the 
H2S0 4 by small amounts of K2S 0 4 >  (NH4)2S 0 4 >  
Na2S04 ; it is also increased by increasing [S04] but 
to a smaller extent than with d.c. alone. Variation 
of the a.c. has little effect. D. F. R,

Separation of the tw o phosphides of vanadium  
by electrolysis of fused m ixtu res. M. Ch ê n e  
(Compt. rend., 1939, 208, 1144—1146).—Using a 
melt of V20 5 hi alkali phosphates (with suitable 
amounts of metal halides) as electrolyte, cryst. V 
phosphides are obtained but their separation from 
the phosphates is difficult. The best results are 
obtained with the following electrolytes : H P 0 3 +  
t W A  +  MgCl2 +  2LiCl at 800° (I), H P 03 +  rVV20 5 
+  2MgCl2 +  LiCl at 850° (II), Li3P 0 4 +  À V a0 5 +  
2LiF at 900° (III), and Li3P 0 4 +  ^ V 2Os +  LiF +  
MgF2 at 900° (IV), The melts are electrolysed in a 
C crucible (cathode) with a C anode, and the product 
yields the phosphides on treatment with warm dil. 
HC1 (phosphides insol.). (I) and (II) yield PV whilst 
(III) and (IV) yield PV2. Both form metallic needles, 
d° 4-0 (PV) and 4*5 (PV2). They are acid-resisting, 
but are decomposed by alkalis and alkali salts in the 
fused state. W. R. A.

E lectrolytic form ation of b ism uth  peroxide. 
M. H aI ssin sk y  and A. Saniélév ici (J. Cbim. phys., 
1939, 3 6 , 54—61).—Anodic deposition of B i0 2 
occurs on electrolysis of B i(N03)3 in aq. K2 tartrate 
or in aq. H N 03 using a Pt anode and a P t or Au 
cathode. During electrolysis in tartrate solution the 
initial deposit redissolves and in aq. HNOs a period 
of induction generally elapses before deposition. 
The period of induction and speed of deposition oc
c.d., acidity of solution, and [Bi"'], the optimum 
conditions being : c.d. 2-5—3 ma. per sq. cm. using
1-5 mg. of B i(N03)3 per c.c. of 20% H N 03, temp. 
>20°. B i02 is not formed in a primary electrolytic 
reaction but probably arises from the action of 
liberated 0 3. F. H.

B right electrodeposition of cobalt.—See B., 
1939, 507.

Anodic dissolution  of a lloys.—See B., 1939, 507.
A nalogies between electrolytic and chem ical 

m ethods of reduction. E xperim ents w ith  sorbic  
acid.—See A., 1939, II, 241.

E lectrochem ical reduction of su gars.—See B., 
1939, 537.

Electrolytic preparation of 5 : 7-di-iodo-8- 
quinolinol.—See B., 1939, 463.
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Effect of X-rays on w ater. C. P iffault  (Compt. 
rend. Soc. Biol., 1939, 130, 43—44).—H20 2, with 
simultaneous production of H2, is formed in H20  
during intensive X-irradiation. H. G. R.

D ecom position of steam  by A-rays. P. Gu n 
t h e r  and (E r l.)  L. H o lz a p f e l  (Z. physikal. Chem., 
1939, 42, B , 346—358).—A detailed account of work 
already noted (A., 1939,1, 8 8 ). W. R. A.

Source of cadm ium  resonance radiation of 
h igh  intensity . C adm ium -photosensitised re
action of hydrogen and ethylene. E. W. R.
Steacie and R. P otven (Canad. J. Res., 1938,16, B, 
337—340).—Tlio Cd lamp described, similar in 
construction to a high-voltage Hg lamp, gives strong 
emission of the Cd 3261 a . lino, whilst the 3404, 3466, 
and 3612 a . lines are relatively weaker and the 
228S a . lino is entirely filtered out. In 3261 a . 
radiation and in the presence of Cd vapour, polymeris
ation of C2H4 occurs in C2H4-H 2 mixtures, but not 
in pure C2H4. In mixtures of high [C2H4] the rate of 
reaction is approx. oc the partial pressure of H2- 
The mechanism of the activation of the C2H4 mols. is 
discussed. J. W. S.

Photo-oxidation of nitrite ion by brom ine.
A. E. Callow , R. 0 . Gr iffit h , and A. McK eown 
(Trans. Faraday Soc., 1939, 35, 559—568; cf. A., 
1939, I, 31).—The photochemical reaction between 
Br and N 0 2' in presence of a largo excess of Br' has 
been studied at 0° and 10° with XX 436 and 365 m^. 
The quantum yield is —0-2 and nearly independent 
of experimental conditions, so that it probably 
represents the efficiency of photo-dissociation of Brs'. 
The results suggest that the rate is determined entirely 
by the rate of primary production of Br atoms. The 
presence of traces of N 0 2' reduces the quantum yield 
of the Br-oxalate photo-reaction nearly to the val. 
for the Br-NO,' reaction. An explanation is offered.

F. L. U.
Theory of the Schw arzschild  effect, (a ) K ie n l e .

(b ) A. N aratii (Z. wiss. Phot., 193S, 37, 282—283, 
283; cf. Narath, A., 1938, I, 631).—Polemical.

J. L.
Latent im age form ation at low  tem peratures.

W. F. B erg (Trans. Faraday Soc., 1939, 35, 445— 
458; cf. A., 1939,1, 89).—Measurements at 20°, 90°, 
and 293° k. indicate that changes in light absorption 
account for only a small fraction of the loss in 
sensitivity of photographic emulsions at low temp. 
The results support the view that ionic movement^ 
are essential to formation of the latent image (Gurney 
and Mott, A., 1938, I, 260). It is suggested that the 
low temp, causes trapping of electrons, mainly in the 
lattice but also to some extent in the sensitivity 
specks, and that these electrons recombine with Br 
atoms when the material becomes warm.

J. W. S.
Photochem ical changes in m anganese g lasses. 

—See B., 1939, 483.
Influence of nitric oxide on the photo-decom 

position of m ethyl iodide. T. I r edale  (Trans. 
Faraday Soc., 1939, 35, 45S—463; cf. A., 1937, I, 
370).—The quantum yield of I produced by irradiating 
Mel with a Hg-vapour lamp is increased greatly by

the presence of NO. It is considered that tho NO 
unites with the Me radical produced, forming MoNO, 
and thereby prevents the reproduction of Mel. A 
kinotic equation is derived to explain tho results.

J. W. S.
Photolysis of aldehydes and ketones in  p res

ence of iodine vapour. E. Gorin  (J. Chem. 
Physics, 1939, 7,256—264).—The photolysis of COMe2 
takes place through a free radical mechanism in
volving primarily the splitting off of a Me radical. 
Using unfiltered Hg radiation the efficiency (vj) is 1 and 
only a trace of CO is detected. With X =  3130 a . 
7) is slightly <  1 due to inactivation of excited COMe2 
mols. by collision. The following scheme for the 
chain photolysis of CHaO is proposed in preference 
to that of Akeroyd and Norrish (cf. A., 1936, 1077): 
CH,0 +  /iv H +  HCO, HCO -> H +  CO, H +  
C n;0 H2 +  H +  CO, H +  HCO -> H2 +  CO, and 
H +  H ->  H2. In the photolysis of COMeEt, the 
primary reaction consists in tho splitting off of a Me 
or E t radical. W. R. A.

P hotolysis of acetyl brom ide. D. H. E tzler 
and G. K. R ollefson (J. Amer. Chem. Soc., 1939, 61, 
800—806).—The photolysis of AcBr has been in
vestigated at 2537 and 2652 A. No significant 
change in the efficiency (~0-5) at the two XX has been 
observed. The products are CO, CH4, Br2, MoBr, 
and C2H4Br2, and a pressure increase of 100% is 
observed. The photodecomp, therefore probably 
proceeds by way of a combination of CH3'COBr-> 
CH,Br +  CO with 4CH3-COBr -> Br2 +  4CO +  2CH4 +  
C2H4Br, or 4CH3-COBr -> 4CO +  2CH2Br2 +  2CH4. 
In presence of NO, the pressure increase is less and 
finally becomes a pressure decrease. This decrease is 
due to pptn. of RNO (R =  Mo, Ac, Br).

W. R. A.
Photochem ical decom position of arom atic  

ketones : the phenyl radical.—See A., 1939, II, 
266.

Photochem ical brom ination of trans-dichloro- 
ethylene and the brom ine-sensitised  photode
com position of dichlorodibrom oethane. K. L.
Muller  and H. J. S chumacher (Z. physikal. Chem., 
1939, 42, B , 327—345).—The photochemical form
ation and Br-sensitised decomp, of (CHClBr)2 has 
been investigated, using light of X 546 nijx., at different 
pressures and at temp, between 90° and 130°. The 
influences of [(CHC1)2], [Br], light intensity, pressure, 
and temp, on tho velocity of formation have been 
studied. Reaction mechanisms and quantum yields 
are given and activation energies of the reactions 
involved have been computed. The heat of reaction 
for tho addition of Br to (CHC1)2 is 17-3 kg.-cal., and 
the molar heat of vaporisation of (CHClBr)2 is 11-1 
kg.-cal. — W. R. A.

Photochem ical reaction between chlorine and 
trichlorobrom om ethane. H. J. S chum acher  (Z. 
physikal. Chem., 1939, 42, B , 324—326).—An 
alternative mechanism to that proposed by Vesper 
and Rollefson (A., 1934, 976) is postulated. This 
mechanism does not involve Cl3 formation and 
requires for CCL formation : (i) Cl2 -f  /iv =  Cl +C1; 
(u) Cl +  CCLBr =  CC13 -j- BrCl; (iii) CC13 +  Cl2 =  
CC14 +  Cl. W. R. A.
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P hotochem ical oxidation of trichlorobrom o- 
m ethane sensitised  by brom ine and by chlorine.
W. F ranke  and H. J. S chumacher (Z. physikal. 
Chem., 1939, 42, B, 297—323).—The kinetics of the 
Br- and Cl2-sensitised photo-oxidation of CCl3Br at 
between 313 and 436 mjj.. have beon investigated in 
the gas phase. The relationship between the reaction 
velocity and [CCl3Br], the influences of light intensity, 
of [Br] or [Cl2], of [02], of reaction products, and of 
total pressure, temp, coeffs., and quantum yields have 
been studied. Velocity equations and chain mech
anisms are given for both reactions. W. R. A.

Quantum efficiency of photosynthesis. F. R.
R iek e  (J. Chem. Physics, 1939, 7, 238—244).— 
Repetition of the experiments of Warburg and 
Negelein (cf. A., 1923, i, 718) on the photosynthesis 
in suspensions of unicellular green algae yields a max. 
quantum efficiency of 1/4-22 for the yellow Hg line 
in good agreement with their val. of 1 /4-4 for the same 
radiation. W. R. A.

H ydrogen-brom ine reaction under the influ
ence of a-particles from  radon. E. F. Ogg (J.
Physical Chem., 1939, 43, 399—406).—The reaction 
between H2 and Br under the influence of a-particles 
from Rn has been studied at 40—300° by determin
ation of the increase of the HBr produced as compared 
with the pure thermal reaction. The average temp, 
coeff. at 40—192° of the reaction induced by a- 
particles is 1-07 per 10°. The apparent velocity of 
the reaction decreases at >  2 0 0 ° owing to the decomp, 
of HBr formed thermally. The no. of HBr mols. 
formed per ion pair (M/N)  is > 2 , so it is inferred that 
reaction does not proceed by a clustering mechanism. 
For the decomp, of HBr by a-particles at ~30°, 
M / N  is ~ 3 . Evidence is obtained that during HBr 
synthesis at 35° M¡N  oc tho amount of Rn decomposed

J. W. S.
Preparation of pure neon.—See B., 1939, 480.
H eavy w ater. G. K il d e  (Dansk Tidsskr. Farm., 

1939, 13, 69—92).—A  review of the chemistry of D.
M. H. M. A.

Separation of isotopes by fractional d istillation  
of w ater.—See B., 1939, 449.

Preparation of sodium  hexam etaphosphate.—
See B., 1939, 478.

Influence of cations in  aqueous solution on 
the grow th of crysta ls. T. Y amamoto (Sci. Papers 
Inst. Phys. Chem. Res. Tokyo, 1939, 35, 228—289).— 
Cations influence the growth of crystals of the 
alkali halides more than do anions in leading to the 
production of large transparent crystals instead of the 
small opaque crystals obtained from pure solutions. 
The influence of 36 cations on the form, growth rate, 
and transparency of crystals of Na, K, Rb, Cs, Li, and 
NH4 chlorides, KBr, KI, K2S 04, and KC103 is 
discussed, photomicrographs being given. The ex
tent of contamination of crystals by Cd, Pb, Bi, Mn, 
Cr, Co, and Ni is determined. Cations which exert 
a catalytic effect on crystal growth stabilise super
saturated solutions of such crystals. The methods of 
growth and their influence on the appearance of 
crystals are discussed. F. H.

Preparation and concentration of radioactive 
gold. V. Ma jer  (Chem. Listy, 1939, 33, 130— 
132).—Na3[Au(S20 3)2] is bombarded with thermal 
neutrons from a Rn -f- Bo source, to yield 198Au. 
Tho product is shaken with Hg, which preferentially 
absorbs 198Au (8 -fold concn.). Alternatively, alkaline 
aq. NaAu02 is activated as above, when 198Au is conc. 
on the ppt. forming. R. T.

N eutral and basic beryllium  carbonates. G.
V enturello  (Gazzetta, 1939, 69, 73—8 6 ).—A
thermal and X-ray study of various basic Be carbonate 
props, shows that those substances have not a definite 
composition. BeC03,4H20  has a hexagonal structure 
with a 5-12, c 15-77 a . O. J. W.

Reactions in  the solid  state at h igh  tem per
atures. XXII. Interm ediate sta tes w hich  occur 
in  the form ation of m agnesium  titanate from  
m agnesium  oxide and titan ium  dioxide in  the 
solid  state. W. J a n d e r  and G. L e u t h n e r  (Z. 
anorg. Chem., 1939, 241, 57—75).—Mixtures of MgO 
and T i02 (rutilo modification) were heated to various 
temp., and the products studied by means of X-rays, 
and with respect to their rate of dissolution in various 
reagents, catalytic activity for the combustion of CO 
and the decomp, of N 20 , and sorptive power for H20  
vapour and for dissolved dyes. For temp, of ignition 
increasing up to 400° the sorptive power decreases and 
the catalytic activity and rate of dissolution increaso 
slightly. Thereafter tho sorptive power, catalytic 
activity, and rato of dissolution all increaso rapidly 
with rising temp, of ignition to a max. for products 
heated at approx. 550°, and then decrease again to a 
min. at ignition temp, of 700—800°, the sorptive and 
catalytic powers showing a further max. for products 
heated at approx. 950°. The combination of MgO 
and T i02 is very slow; it becomes chemically detect
able in 6 hr. at 700°. The first X-ray lines of MgTi03 
appear at 800°, but combination is still incomplete 
after 6  hr. at 1200°. Tho intermediate stage at 550° 
cox-responds with penetration of the TiO, surface by- 
individual MgO mols., giving a disrupted and highly 
active surface, which on further heating becomes 
consolidated by incipient combination. Tho second 
max. of surface activity for ignition temp, of approx. 
950° may represent a similar disruption of tho newly- 
formed MgTi03 surface by penetration of MgO or T i02 
mols. (present in excess as combination is not com
plete), this being a first stage in the formation of 
Mg2Ti04 or of MgTi20 5, or it may, since combination is 
so slow, merely represent the increase in amount of 
freshly-formed, and so highly active, MgTiO, surface.

F. J. G.
R eaction of zinc sa lts  w ith  alkalis. A. I.

N ikttraschin (J. Gen. Chem. Russ., 1938, 8 , 1454—■ 
1464).—Potentiometric study showed that the reac
tions taking place during progressive addition of alkali 
are: ZnCl2 or ZnS04 -> ZnCl2,3Zn(OH)2 or
ZnS04,3Zn(0H )2 -> Zn(OH)2. The curves for direct 
and back titration do not coincide, owing to the slow
ness of the reaction ZnS04,3Zn(0H )2 +  20H ' -> 
4Zn(OH)2 +  S04". When ZnCl2 is added to conc. 
NaOH, the first product is Na2Zn02, which with 
further ZnCl2 gives Zn(OH)2, and this reacts with 
Na2Zn0 2 to yield insol. NaHZn02. R. T.
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A lunite. VI. Y. Asa d a  (Bull. Inst. Phys. Chem. 
Res. Japan, 1938, 17, 1300—1368).—The thermal 
decomp, of K2S04,A12(S04)3,24H20  and of A12(S04)3 
has been investigated. A. J. M.

Precipitation of hydroxides and related pheno
m ena. T. K atsurai (Sci. Papers Inst. Phys. Chem. 
Res. Tokyo, 1939, 35, 191—227).—Tho progress of 
hydrolysis of A1C13, MnCl2, NiC!2, CoCI2, CrCl3, and 
Pb(N03)2 at temp. >100° during autoclaving was 
followed nophelometrically, an expression relating 
concn. of colloid with turbidity being deduced. X- 
Ray analyses of the product of hydrolysis obtained on 
heating aq. FeCl3 at 120—180° and of Ee(OH)3 
dehydrated by ageing or by heating at 1 0 0° show tho 
structures to be identical with that of lucmatite. 
Hydrolysis of FeCl3, A1C13, and CrCl3 is retarded by 
IfaCl or BaCl2. Nephelometric and photometric 
studios during tho addition of aq. NH3 to aq. FeCI3 
show that for X 6150 A. the light absorption follows 
the Lambert-Beer law with respect to [NH3] up 
to a max. turbidity. The different properties of the 
hydroxide pptd. from a mixture of Fo" and Fe‘" 
according to tho method of prep, are described. A 
hydrosol of Fe30 4 is prepared by means of ultrasonic 
waves. Autoclaving of gels is used to prepare arti
ficially the minerals northupito (MgC03,Na2C03,NaCl) 
and tychite (2MgC03,2Na2C03,Na2S04). Tho decomp, 
of solutions of K3Fc(CN)6 and K4Fe(CN)0 and the 
coagulation of Fe(CN)6"", Ag halide, and As2S3 sols 
above 100° have been studied. Solid salts which on 
grinding together give gels aro tabulated and their 
properties discussed. F. H.

L ight of com bustion of m eta ls and alloys. II.
J. A. M. van Liem pt  and J. A. d e  V r ie n d  (Rec. trav. 
cliim., 1939, 58, 423—432).—Previous work (cf. A.,
1937,1, 195) has been extended to tho examination of 
Th, Ti, Al-Zr, Al-Mg-Zr, Al-Ti, Al-Ca, and Al-Li. 
Tho system of expressing hght intensity is discussed 
and compared with the German system. C. R. H.

A m m oniates of ga llium  and indium  trifluor
ides. W. Rlemm and H. K ilian  (Z. anorg. Chem., 
1939, 241, 93—96).—By extraction of GaF3,3H20  and 
InF3,3H20  with liquid NII3, the triammoniates 
GaF3,3NH3 and InF3,3NH3 have been obtained. 
They take up no further NH3 at —78°, but their 
dissociation isothermals indicate the existence of 
diammoniates. F. J. G.

D im ethylphosphates of the rare-earth m etals.
J. K. Marsh (J.C.S., 1939, 554—558; cf. A., 1935, 
ISO).—Solubility data for the dimethylphosphates of 
Gd, Tb, Dy, Y, Er, and Yb are given. The solubili
ties decrease markedly with increasing temp., and 
differ widely from one earth to the next, decreasing 
with increase in at. no., especially in tho Y group, and 
this affords a valuable method of purification. Details 
of the purification of Tb, Dy, and Ho are given.

E. J. G.
Separation and purification of sam arium  from  

m ixtures of the rare earths by reduction to 
sam arium (-II) chloride. A. B r u k l  (Angew. 
Chem., 1939, 52, 151— 154).—Tho anhyd. EtOH 
solution of tho rare-earth chlorides is shaken with Ca 
amalgam in absence of air, and the ppt. of SmCl2

separated by centrifuging. Ca amalgam is con
veniently obtained by direct union under 60 atm. 
pressure. F. J. G.

Acidic nature and m ethylation of graphitic 
oxide. U. H ofm ann  and R. H olst (Ber., 1939, 
72, [B], 754—771).—After the most thorough oxid
ation, the limiting ratio of 0  to C (after drying) in 
graphitic oxido is 1 : 2-2 (approx.). Determination of 
replaceable II with alkali hydroxide gives results 
those obtained by tho use of acetates, the former 
corresponding with H  : C ~  1 : 8 . Methylation by 
moans of MeOH -f  HC1 on the one hand and CH2lSr2 on 
the other gives results of the same order as aro found 
with acetates and with alkalis respectively. On dry
ing, the results with MeOH +  HCI are unchanged, 
even when the distance between the layer-planes is too 
small for penetration by the reagents, whereas those 
with CH2N2 dimmish. From these results it follows 
that most of tho C atoms are attached to 0  atoms by 
their fourth valencies, probably so as to form ethylene- 
oxido rings, whilst some of them carry OH groups, of 
phenolic character, capable of reacting with CH2N2 
and with alkali hydroxide, but not with MeOH -j- HCI 
or with OAc', and these on drying lose H20 , forming 
the ethylene-oxide ring. In addition, C atoms at the 
edges of tho layer-planes, including the internal edges 
of “ holes,” carry C02H groups which can react with 
OAc' and with MeOH -f- HCI. F. J. G.

Preparation of carbon disulphide from  m eth
ane and hydrogen sulphide.—See B., 1939, 462.

Preparation of pure m etals of the titanium  
group by therm al decom position of their iodides. 
V. T itanium . J. D. F a s t  (Z. anorg. Chem., 1939, 
241, 42—56).—Working details for the prep, of crude 
Ti by reduction of Na2TiF,; or of TiCl4 with Na, and for 
its conversion into rods of pure Ti by decomp, of the 
iodide vapour on a hot W filament, are given. Pure 
Ti has a high ductility which is much impaired by 
traces of 0  or 1ST, but not by traces of other elements. 
It has P 4-507±0-005, m.p. 1725°±10°, r 4-2 x 10~ 5 
Cl. per cm. with a temp, coeff. 0-00546, and coeff. of 
linear expansion 82 x 10“7. F. J. G.

A tm ospheric oxidation of m eta ls and alloys 
at different tem peratures by electron-diffraction.
M. B o und  and D. A. R ichards (Proc. Physical Soc., 
1939, 51, 256—266).—At room temp, no change 
ascribable to the formation of an oxide film in the case 
of Sn, Sb, Pb, Au, Zn, and A1 was found. Cu, Fe, and 
Cd gave rings due to oxides. Ag gave extra rings due 
to AgS. Bi gave a band in the pattern on exposure to 
air probably due to a thin film of oxido. At high 
temp, films of SnO, Sb20 3, Cu20 , CuO, Fo20 3, CdO, 
NiO, ZnO, and Bi20 3 wore found. N. M. B.

N ew  class of am m ines. Com plex thiostann- 
ates. G. Spacu  and A. P op (Bull. Acad. Sci. 
Roumaine, 1939, 21, 52—61).—The prep, of the 
following compomids is described: Na4SnS4,10H„0; 
[Ni on3][SnS3] ; [Co en3]4[SnS„]3,15Ho0 ;
[Cr en3]4[SnS4]3,8 H ,0 ; [Cr(NH3)5Cl]SnS3; 
[Cr(NH3)5Cl]2SnS4; [Cr(NH3)5SCN]SnS4,H20 ; 
[Cr(NH3)5SCN]2SnS4,2H20 . Aq. solutions of thio- 
stannates contain both SnS4"" and SnS3" ions, their 
relative concn. being governed by the [S"]. D. F. R.
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Lead acetato-halides. E. Grillot (Compt. rend., 
1939, 208, 910—912).—Pbl2 is more sol. in Pb(OAc)2
(I) than in H20 , but from hydrated (I) and a little 
AcOH at 100°, (I) separates. Erom the reaction 
mixture, CHC13 extracts feebly sol. Pb acetato-iodide, 
Pb2(OAc)3I (cf. A., 1935, 50). Similarly, with PbBr2, 
Pb acetato-bromide, Pb2(OAc)3Br (cf. A., 1935,1089), is 
formed. Either when hydrolysed affords Pb(OH)Hal 
and AcOH. An aq. solution of (CH2Cl*C02)2Pb 
saturated with PbCl2 at 56° affords Pb cfdoroacetato- 
<ldoride\ the corresponding bromide and iodide are 
not obtained but mixtures of CH2Cl-C02PbBr +  
CH2Br-C02PbCl and CH2Cl-C02PbI +  CH2I-C02PbCl 
-f  Pb(OH)I, respectively, result. J. L. D.

Preparation of lead tetra-acetate.—See A., 1939, 
II, 241.

T autom erism  of n itrous acid. H. Kr a l l  (J. 
Indian Chem. Soc., 1939,16, 9—14).—Quant, study of 
the decomp, of (i) aq. NH4N 0 2 alone and in presence of 
AcOH and HC1, and (ii) HNO, liberated by AcOH and 
HC1 from N aN 02, in a Lunge nitrometer indicates the

buses
tautomerism H-O-N.'O — O^NHIO for H N 02.

acids
This explains the results obtained by Macmillan and 
Reade (cf. A., 1930, 204) and Donald and Reade (cf. A., 
1935, 337) on the simultaneous production of N 0 2- 
compounds and nitrosoamines from certain tert. 
aromatic amines. W. R. A.

Introduction of the azide group into com plex  
sa lts .—See A., 1939, II, 250.

N ew  class of am m ines, Com plex selenoanti- 
m on iates. Constitution of seleno-salts. G.
S pacu , M. V ancea , and J. D oval (Bull. Acad. Sci. 
Roumaine, 1939, 21, 62—72).—Five complex seleno- 
antimoniates have been prepared from Hofacker’s salt, 
Na3SbSe4,9H20  : [Cr(NH3)5Cl]3[SbSe4]2,6H20 ;
[Cr eng]SbSc4,2H20 ; [Co cn3]SbSe4,2H20 ; 
{Cr[CO(NH2)2]JSbSo4,5H20 ;
[Cr4(0H )f!en6][SbSe4]2,7H20 . The existenco of the 
selenoantimonic ion is confirmed; the structure 
[SbSe4(H„0)2]"' is suggested. D. F. R.

H eavy oxygen exchange reactions of proteins 
and am ino-acids. W. H. Mears  and H. S obotka 
(J. Amen Chem. Soc., 1939,61,8S0—8 8 6 ).—Exchange 
of O between proteins and H20  containing high and 
low [iaO] has been investigated. Of the several 
different O-containing groups in proteins only C02H 
exchanges and then at 2  but not in neutral solution. 
In neutral solution ovalbumin does not exchange 
whilst pepsin exchanges 13%. The significance of the 
data on the use of 180  in metabolic studies and in the 
study of protein structure is discussed. W. R. A.

Interaction of sulphur m onoxide w ith  nitrous 
and nitric acids. C. J. W il k in s  and F. G. S oper 
(J.C.S., 1939, 600—603).—H N 02 and H N 03 in  solu
t io n  in H ,S04 are reduced irreversibly to  N2 by SO.

F. J. G.
Reduction of sulphur dioxide by m ethane.

J. Zawadzki, S. Ostrouch, and G. K w iecinski 
(Przemysl Chem., 1938, 22, 558—564).—The following 
reactions take place when CH4-S 0 2 mixtures are 
passed through porcelain tubes packed -Hath S i02 :

2 CEL +  3S02 -> 2COS +  S +  4H20 ; 2COS -> 2S +  
2CO; 2COS -> CS2 +  C02; 2CO +  S 0 2 -> S +  2C02. 
CS2 is not formed at >  900°, and at >  1 0 0 0 ° only S is 
formed; small amounts of COS may be formed 
secondarily, by recombination of CO with S, in the 
cooler parts of the tube. R. T.

Reaction of sulphur trioxide w ith  sodium  
chloride. D . J. Salley  (J. Amer. Chem. Soc., 1939, 
61,834—838).—Tho decomp, of a low-tomp. S 03-NaCl 
additive complex, formed by passing S 0 3 over NaCl 
at ~90°, yields S 0 2 and Cl2 in exactly equiv. pro
portions for all temp, between 220° and 44° in N2 or 0 2. 
Using a static method the reaction between SOs and 
NaCl has been investigated at from 279° to 350° and is 
represented by 2NaCl -f- 3SOs =  Na„S20 - +  S 0 2 +  
Cl2. “ W. R. A.

A m m onium  and substituted  am m onium  
su lpham ates. M. J. B utler  and L. F. A u d r iet h  
(J. Amcr. Chem. Soo., 1939, 61, 914—915).—NH4 
sulphamate, a fine white powder, was prepared by 
adding sulphamic acid, NH2-S03H, to liquid NH3; it 
behaves as a dibasic acid in NH3. 18 alkylamine 
sulphamates were prepared by the general reaction : 
NH2-S03H +  RNH2 -> NH2-S03H,NH2R. Their m.p. 
and hygroscopicities have been determined; they 
are sol. in H20  and EtOH but not in Et20.

W. R. A.
Insoluble tellurates. E. Mo ntionie  (Bull. Soc. 

chim., 1939, [v], 6 , 672—676; cf. A., 1935, 834).—Tho 
following have been obtained by pptn. : Zn tellurate, 
ZnTe04, and basic tellurate, ZnTe04,3Zn0,4H?0  (by 
using excess of K2Te04 and of ZnS04, respectively); 
basic Zr tellurates, Zr(Te04)2,4Zr(0H)4 and 
Zr(Te04)2,2Zr(0H)4,H20  [by using excess of Zr(NOs )4 
and of K„To04, respectively]; Th tellurate, 
(Th0)Te04,8H20  [affords (Th0)Te04,4H20  at 100°]; 
basic Cr tellurate, 2Cr20 3,3Te03; A l tellurate, 
Al2(Te04)3; eerie tellurate, Ce(To04)2, and basic 
tellurate, Ce02,Te03H20  [by using excess of KgTeO,, 
and of Ce(S04)2, respectively]. On adding a Sn" 
solution to an alkali tellurate a white ppt., probably 
Sri11 tellurate, is first formed but rapidly decomposes 
depositing Te. * F. J. G.

Reactions of chrom ates at h igh  tem peratures.
VIII. 25% stage in  the decom position of cal
cium , strontium , and barium  chrom ates. D . S. 
D atar , V. T. A thavale, and S. K. K. J atkar  (J. 
Indian Inst. Sci., 1939, 22, A, 111—118).—The 
decomp, of mixtures of MCr04 and MC03 (M =  Ca, Sr, 
Ba) in the ratio MCr04 : MC03 =  2 : 1  has been 
studied. A 25% decomp, of the chromate occurs 
owing to formation of 3M0,2Cr03 followed by form
ation of 12M0,6Cr03,Cr20 3. W. R. A.

Thiocyanates of chrom ium  diguanides.—See
A., 1939, II, 251.

H ydrated sodium  dim olybdate. (Mme.) Z. 
Soubarew -Chatelatn (Compt. rend., 1939, 208, 
1153—1154).—Na dimolybdate was prepared by 
adding n-HCI or -HN03 to aq. Na2Mo04. It forms 
white, monoclinic, birefringent crystals of composition 
Na2Mo20 7,5H20 . H20  is given off at 120°, and the 
crystals melt as anhyd. Na2Mo20 7 at ~400°. The 
crystals give an Z-ray diffraction pattern identical
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with that obtained from Na2Mo20 7 prepared by fusion 
of Mo03 and Na2C03. W. R. A.

P erm olybdates. (Mme.) M. E. R u jip f-N o rd -  
m ann (Compt. rond., 1939, 2 0 8 , 908—910).—By 
observation of the intonsity of colour developed on 
mixing cquimol. solutions of (NH4)2Mo20 7 and H20 2, 
each in AcOH, it is inferred that 2 mols. of 
(NH4)2Mo20 7 react with 1 mol. of H20 2, the product 
obtained being probably (NH4)2Mo20 8. Tho dissoci
ation const, of tho per-salt in AcOH of p a 1 is 2-247 X
10- 5 at 15°. J. W. S.

E xpulsion of fluorine from  pure fluorapatite 
by ignition  in presence of w ater vapour and 
silica . G. Tbomel and W. E h renberg  (Z. anorg. 
Cliom., 1939, 24 1 , 107— 114).—Puro (synthetic) 
fluorapatite loses no E when ignited alone or with S i02, 
but when heated in a stream of H20  vapour it loses F 
at a rate which increases with rising temp, and is 
accolorated above (but not below) 1300° by addition of 
S i02. Completo oxpulsion of F can be attained at 
1400° in a stream of H20  vapour in presence of 5% of 
S i02. Tho small amounts of E  which are lost when 
rock phosphate is ignited in absonce of H20  are from 
excess of E  present as CaF2. The expulsion of F by a 
stream of H20  vapour in absenco of S i02 takes place in 
two stages. Tho first, corresponding with about half 
of tho F, is rapid, and tho crystal structure is 
apparently unchanged; in the second the lines of 
hydroxyapatito appear and tho reaction is much 
slower. Tho effect of S i02 is (above 1300°) to acceler
ate this second stago with formation of a-Ca3P20 8 
containing S i02 in solid solution. F. J. G.

Form s of deposited iron during the therm al 
decom position of iron pentacarbonyl in  the 
gaseous phase. D. B eischer  (Z. Elektrocliem., 
1939, 45, 310—313).—At low [Fe(CO)s], a largo no. of 
small primary particles are formed which unite to form 
filiform particles. At high [Fe(CO)5], F© vapour 
condenses uniformly on tho primary particles to form 
spherical particles. C. R. H.

Preparation of pure ferrous sulphide. J. V.
K ariakin  (J. Appl. Cliem. Russ., 1938, 11, 1575— 
1583).—Puro FeS is obtained by passing 1 : 9 H2S-H 2 
mixture over Fe20 3 at 950—1050°. R. T.

Sodium , lith ium , and copper ferrites, and 
their conversion into n itrides. R. S. H ilpert ,
A. H offm ann , and F. H . Hucii (Ber., 1939, 72, [B], 
848—S53).—Tho reduction of Fe20 3 by NH3 at 420° to 
Fo2N affords a method for studying tho state of 
combination of Fe20 3 in ferrites. Na20,Fe20 3 is 
unchanged in NH3 at 420°, whereas tho liigher Na 
ferrites are all converted into Na20,Fe20 3 and Fe2N. 
Na20,5Fe20 3 and higher ferrites have the a-Fe,03 
structure; tho structures of tho intermediate com
pounds differ both from this and from that of 
Na20,Fe20 3. They aro only slightly, or not at all, 
ferromagnetic. Li20,Fe20 3 has tho NaCl structure 
and is ferromagnetic. Higher Li ferrites, up to 
Li„0,5Fo20 3 have tho spinal structure and are ferro
magnetic, whilst those containing still more Fe20 3 are 
less magnetisablo and havo the a-Fe20 3 structure. 
Their stability to aq. reagents increases markedly 
from Li20,Feo03 to Li20,5Fe20 3, which is almost insol.

in dil. HC1, whilst Li20,6Fe20 3 is again readily sol. 
With NH3 at 420°, Li20,Fe20 3 is unchanged, 
Li20,2Fe20 3 yields Li20,Fo20 3 and a different nitride, 
Fe3N. With Li20,5Fe20 3, afl but one tenth of the 
Fe20 3 is converted into Fe3N, whilst with Li20,10Fe20 3 
all of the Fe20 3 is converted into a mixture of Fe2N 
and Fo3N. All Cu ferrites are completely reduced to 
Cu and Fe3N by NH3 at 420°. The way in which the 
product of reaction of Fe20 3 with NH3 depends on the 
presence of small amounts of the other oxides is 
noteworthy. F. J. G.

Chlorosulphonate chlorides. IV. Chlorosul- 
phonates and chlorosulphonate chlorides of 
m etals. G. P. L utsch in sk i (J. Gen. Chem. Russ., 
1938, 8 , 1864— 1869).—The following compounds are 
obtained by the action of S03 on CoCl2, CdCl2, NiCU, 
CuCL, ZnCl2, SnCl4, SnCl,, and U 0 2C i;: Co(S03Cl)I, 
Cd(S03Cl)2, Ni(S20 6Cl)2, Cu(S20 6Cl)2, ZnCl-S03Cl, 
SnCl2(S03Cl)2, SnS0„(S03Cl)2, and U 0 2(S03C1)2.

R. T.
Com position of a hydrated double sa lt of 

nickel and potassium  oxalates. S. R. B r in k l e y , 
jun. (J. Amer. Chem. Soe., 1939, 61, 965).—An aq. 
solution containing 12-44% of K2C20 4 and 3-53% of 
NiC20 4, at 30°, was dehydrated over CaCl2. Crystals 
of the double salt K2Ni(C20.1)2,a-H20  were deposited 
until tho solution contained 23-1% and 3-1% of the 
salts respectively. After drying, the crystals wore 
heated to const, wt. at 120°, losing 18-7% of their wt. 
(3 samples); hence the formula is K2Ni(C20 4)2,4H.>0.

w. r .  a:
Com plex com pounds of p latinum  m etals w ith  

th io-, seleno-, andtelluro-ethers. II. Influence 
of the m edium  on form ation of cis- and trdris- 
isom erides. E. C. F ritzman and V. V. K rinitzki 
(J. Appl. Chem. Russ., 1938, 11 , 1610— 1619).— 
Tho reaction R2X -f- (NHPr3)2PtCl4 -> PtCl2,2R2N 
(R =  Me, E t ; X  =  S, Se) is conducted in H20  and in 
org. solvents. In H20  a mixture of a- and [3-isomerides 
is obtained, th e proportion o f P-isomeride dominating 
in dil., and of a-isomoride in eonc., solutions; similar 
offects are observed in EtOH or PrOH, whilst in 
MeOH, COMe2, or CHC13 tho sole product is the 
a-isomoride. (NH4)3MC10 and R2X in aq. EtOH 
yield the salts [MC13,3R2X] and NH4[MC14,2R2X] 
(M =  Ir, R h ; R =  Me, E t ; X  =  S, Se). Pt may be 
separated from Ir or Rh by adding R2S to the aq. 
solution, when Pt is pptd., leaving Ir and Rh in 
solution; this is heated at 60°, when Rh is pptd.

R. T.
M ixed platinum  dichlorodiam m ines p o ssess

ing  a cis-configuration. A. Gelm an  (Compt. rend. 
Acad. Sci. U.R.S.S., 1939, 22 , 107— 110).—Unlike 
tho case previously recorded (Tscherniaev and 
Gelman, A., 1939, I, 94), introduction of NH3 into 
NH4[Pt,C5HsN,Cl3] and C?H5N into NH4[Pt,NH3,Cl] 
leads in each case to cis-A7 3,C6H sN,Cl>] 
(conductance at 25° recorded), which with aq. NH3 
gives N H ^ P t^ N H ^ C ^ I ^ C h ,  with Cl., followed 
by C5H 5N yields NH i [Pt,(G5H 5N)z,Cli ], "and with 
CS(NH.,)„ gives P tC l^ C S iN H ^ , which with 
K2PtCl4 affords Pt[CS{NHs)2\PtOU. F. R, G.

Index to literature of spectrochem ical analysis.
W. F. Meggers and B. F. Scribner  (Amer. Soe.
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Test. Mat., 1939, '59 pp.).—A review covering 1920— 
1937. R. B. C.

Identification of lines in qualitative spectro- 
graphic analysis. W. C. P ie r c e ,  0 . R. T o r r e s ,  
and W. W. M a r s h a ll  (Ind. Eng. Chem. [Anal.], 
1939,11 , 191— 193).—Nine charts giving a X scale and 
an Fe arc reference spectrum are reproduced for the 
region 2500—5150 a . Analysis lines for 47 elements 
in the same region aro tabulated. The charts can 
be used with any quartz spectrograph. Directions for 
their uso in qual. analysis are given. An enlarged 
image of the spectrum is projected on to the chart, 
and coincidences of projected lines with lines of the 
map serve to identify the element sought. The time 
and labour required for an analysis are thus con
siderably shortened. L. S. T.

T esting  of organic reagents for inorganic 
analysis. H . M. H a e n d l e r  (J. Chem. Educ., 1939, 
1 6 , 66—67).—Two methods for testing the suitability 
of org. reagents for use in drop reactions and as pptn. 
tests are outlined. L. S. T.

Theories of adsorption indicators. S. G.
Ch a u d h u r y  and M. K. I ndra  (J. Indian Chem. Soc., 
1939, 1 6 , 81—88).—Cataphoretic velocities of halide 
particles with and without the addition of adsorption 
indicator are not in agreement with the theories of 
adsorption indicators put forward by Fajans and by 
Kolthoff. W. R. A.

D e te r m in a t io n  of r a d o n  a n d  th o r o n  co n te n t  of 
a  c lo s e d  a ir  sp a c e . E. R um pe , W. F ogy, and W. 
F röhlich (Ann. Physik, 1938, [v], 33 , 723—732).—  
Three methods of measurement, from any two of 
which the R n and thoron content of a closed air space 
can be calc., are described. Good agreement is 
obtained. 0 . D. S.

Determ ination of hydrogen-ion concentration.
—See B„ 1939, 556.

Rapid determ ination of m oisture.—See B.,
1939, 450.

D eterm ination of hydrogen peroxide and 
related peroxygen com pounds. J. S. R eichert , 
S. A. McN eight , and H. W. R u d e l  (Ind. Eng. 
Chem. [Anal.], 1939, 11, 194— 197).—-Various titra
tion, decomp., and colorimetric methods are discussed 
critically. Titration with KMn04 is recommended 
when org. matter is absent, and with Ce(S04)2 when 
it is present. TiCl3 is recommended for colorimetric 
determinations. A method based on the potentio- 
metric titration of acid solutions of H20 2 with aq. 
NaN02 has been worked out for solutions containing 
coloured org. material. The above methods can also 
bo applied to other peroxides and to perborates.

L. S. T.
Colorim etric determ ination of chlorine w ith  

p-am inodim ethylaniline. D. H. B yers with M. G. 
Mellon  (Ind. Eng. Chem. [Anal.], 1939, 1 1 , 202— 
203).—A spectrophotometric investigation shows that 
Beer’s law does not hold for concns. >0-65 p.p.m., 
and that comparisons of colour should be made 
within 5 min. Optimum p a ranges are 2-6—3-4 for 
concns. >0-6 p.p.m. and 3-2— 4-5 for concns. >  this. 
At pa 8—9, the purple tint changes to yellow. Fe*" 

a a (a ., i .)

increases the colour intensity, 0-1  p.p.m. being equiv. 
to ~0-01 p.p.m. of Cl2. N 0 2' decreases the colour 
intensity by approx. the same extent as Fe" \ The 
method presents no advantage over that using
o-tolidine. L. S. T.

Potentiom etric studies in  oxidation-reduction  
reactions. IV. O xidation w ith  potassium
chlorate. B. Sin g h  and S. Sin g h  (J. Indian Chem. 
Soc., 1939, 16, 27—30; cf. A., 1937, I, 633).— 
KI, FeS0„(NH4)2S04, T1C1, As20 3, and K Sb tartrate 
can be titrated potentiometrically with standard 
KClOj in presence of a large excess of HC1. Addition 
of KC103 generally causes a steady rise in e.m.f. up 
to the equiv. point, at which a sharp jump in potential 
occurs followed by a steady rise. For As20 3, however, 
no change in e.m.f. is evident until the equiv. point 
is reached. KI shows two breaks in e.m.f. corre
sponding with (i) the total conversion of KI into I 
according to 6 KI +  KC103 +  6HC1 =  7KC1 +
3H20  +  3I2, and (ii) the conversion of the liberated 
I into IC1 at the equiv. point, 3I2 +  KC103 +  6HC1 =  
KC1 +  3H20  +  6IC1. W. R. A.

Potentiom etric studies in  oxidation-reduction  
reactions. V. Oxidation w ith  potassium  chlor
ate. B. Sin g h  and S. Sin g h  (J. Indian Chem. Soc., 
1939,16 , 95—99).—Using a Pt electrode coupled with 
a saturated HgCl electrode KBrOs, K I0 3, KMn04, 
and K2Cr20 7 have been determined potentiometrically 
by adding to a known wt. of each salt a known excess 
of KI and sufficient HC1 to keep its concn. > 5 n . and 
then titrating the excess of K I with standard KC103 
in an atm. of C02. At the equiv. point there is a 
sharp rise in potential. Tho reactions tako place in 
two stages; e.g., with KBr03 : 6KI +  K Br03 +  
6HCl =  KBr +  6KCl +  3H20  +  3I2; 3I2 +  K Br03 
+6HC1 =  KBr - f  6IC1 +  3H20 . W. R. A.

O xygen [perborate] baths and their evalu
ation.—See B., 1939, 554.

Constant su lphite so lution . A .H e n d e r so n  and  
W. P. McCulloch (J.C.S., 1939, 506—507).— 
Arrangements for keeping and m anipulating a standard  
Na2S 0 3 solution under an atm . o f pure C02 are 
described. F. J. G.

Factors influencing the determ ination of su l
phate as barium  sulphate. H. A. F ales and 
W. S. Thompson (Ind. Eng. Chem. [Anal.], 1939, 11, 
206—213).—The effect of varying the different 
factors involved in tho pptn. of BaS04 from solutions 
containing different amounts of acid and salts, mainly 
of K, and especially in presence and absence of K N 03, 
has been determined. Tho results indicate that a 
complex ion or compound is formed in the aq. K N 03 
and retards pptn. of S04" under certain conditions. 
In hot solutions the complex is largely broken down, 
and the S 04" quickly pptd. BaS04 pptd. from 
m-KN03 carries down K N 03 within the ppt. at the 
time of pptn. Pptn. is incomplete, and at room temp, 
continues slowly for several days with continued 
contamination of the ppt. At 80—90°, the slow pptn. 
is eliminated. When K N 03 is added after pptn. 
the BaS04 is not contaminated. Ppts. of BaS04 
formed in presence of N 0 3' are more sensitive to 
variations in the conditions of pptn. and treatment
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than those formed in absence of N 0 3'. Contamin
ation appears to be distributed throughout the pptd. 
material. Under most conditions the presence of 
K N 03 produces high results which may, in extreme 
cases, reach an excess of 23 wt.-%. Digestion at 
SO—85° eSocts a considerable purification of the ppt. 
Losses in wt. on ignition of ppts. contaminated with 
KNO3 increase with an increase in contamination, and 
with such ppts. more reproducible and more trust
worthy results are generally to be obtained by drying 
to const, wt. at 115° than by igniting. The presence 
of alkali chlorides lowers the wt. of ppt., counter
acting the high effect due to N 0 3'. The procedure 
recommendod for the determination of BaS04 with 
a precision of 0-2% in 0-01—0-lM-nitrate requires 
>0-0lM-sulphate solutions which are 0-01—0-001n. 
with respect to HC1, slow addition (5 min. for equiv. 
amounts) of 0-05M-BaCl2 to the hot solution with 
const, stirring until a 5% excess is present, digestion 
at 80—90° for 12 hr., filtration and w'ashing with 2 0 0 —  
300 c.c. of cold HoO, and drying to const, wt. at 
110-120°. L. S. T.

Standardisation of sodium  thiosulphate by 
copper using perchloric acid. J. J, K olb (Ind. 
Eng. Chem. [Anal.], 1939, 11, 197).—Cu is dissolved 
in ~11m-HC104, an equal vol. of H20  is added, and 
the solution is boiled for 2 min. to expel Cl^ After 
dilution to a known vol., aliquot portions are titrated 
with aq. Na2S20 3 in presence of KI, using starch and a 
sol. tliiocyanate as described by Foote (A., 1938, I, 
413). [HC10J from 0-3 to 0-7n. has no effect on the 
titration val. In artificial light, the end-point tends 
to bo taken too soon. The method agrees with the 
KIO3 standardisation of Na2S20 3. L. S. T.

D eterm ination of sulphur [in steel] by com 
bustion in  oxygen.—See B., 1939, 496.

Spectrophotom etric determ ination of n itrite, 
and of n itric oxide in  furnace atm ospheres.
H. A. L iebh afsk y  and E. H. W inslow  (Ind. Eng. 
Chem. [Anal.], 1939,11, 1S9— 190).—A spectrophoto
metric investigation show's that the determination of 
N 0 2' by the Griess-Ilosvay reagent is an accurate 
colorimetric process. For [KN03] >0-5 ¡ig. Beer’s 
law is obeyed, and after the first 2 0  min. keeping for 
another 30 min. has little or no effect on the results. 
The reagent can be used for the determination of NO in 
concns. ~ 10  p.p.m. after conversion into N aN 02 by 
shaking with NaOH and air under a pressure of ~1  
atm. of N2, and this method has been applied to the 
determination of NO in furnace gases. L. S. T.

Colorim etric determ ination of nitrogen in  
steel.—See B., 1939, 495.

Influence of certain anions on the accuracy of the 
titr im etric m ethod of determ ining phosphoric 
acid in solution. A. Sr e e n iv a sa n  (J. Indian Inst. 
Sci., 1939, 22, A , 79—92).—Investigation of the titri
metric method of determining H3P 0 4 by (NH4)2Mo04 
shows that (i) a high temp, of pptn. of the phospho- 
molybdate and longer periods of keeping give higher 
results, (ii) in very dil. solution pptn. is incomplete and 
can be increased by addition of NH4N 0 3 to the reagent,
(iii) the chlorides, especially the alkali salts, have a 
solvent effect on the ppt. (NH4C1 excepted), (iv)

addition of sulphates, especially (NH4)2S 04, up to 2% 
gives high vals. whilst at > 2 % low vals. are obtained, 
(v) free HC1 or H2S0 4 has a pronounced solvent action 
on the ppt., but neutralisation before pptn. gives 
correct results, (vi) citric acid has also a solvent effect 
and can be neutralised satisfactorily only up to 2 %, 
and (vii) the presence of S i02 leads to high vals.

W. R. A.
D eterm ination of phosphorus in  steel.—See

B., 1939, 496.
Determ ination of phosphorus in  fruits and 

fruit products.—See B., 1939, 545.
Determ ination of phosphate in  phosphorites.—

See B., 1939, 478.
M icro-electric deposition and determ ination  

of arsenic. S. T orbance (Analyst, 1939, 64, 263— 
264).—The macro-method described previously (A., 
1938, I, 212) is adapted to micro-amounts of As by 
incorporating the Lindsey-Sand micro-electrolytic 
apparatus and technique (A., 1935, 46). As is de
posited quantitatively with Cu so long as the ratio of 
Cu to As is < 4 : 1 . 0-1 mg. of As is satisfactorily 
recovered. E. C. S.

D eterm ination of sm all am ounts of arsenic.
W. D iemair  and H. Fox (Mikrochem., 1939, 26, 
343—348).—In the determination of As by the method 
of Gangl and Sanchez (A., 1934, 1084) increased 
accuracy is attained by using H2 from a cylinder 
controlled by a fine-adjustment valve and adding 
PtCl2 to the As solution to catalyse the reduction. 
Accuracy in the titration is increased by measuring 
out the IC1 necessary to dissolve the As mirror, adding
1-5 c.c. of dil. HC1 and 1 c.c. of 10% aq. KCN, and 
after -J- hr. titrating the I formed. This solution is 
then used for dissolving the As mirror, the further 
amount of I liberated being titrated. J. W. S.

M odification of Bettendorff’s arsenic test. II. 
Catalysed by m ercury. W . B . K in g  and F. E. 
B row n  (J. Amer. Chem. Soc., 1939, 61, 968—969; cf.
A., 1933,687).—HgCl2 and Hg2Cl2 are equally effective 
in catalysing the reduction of As compounds by SnCl2. 
The actual catalyst is probably the Hg atom formed by 
reduction of the Hg salt. W. R. A.

Volum etric determ ination of arsenic, by Lede- 
b u r’s m ethod, in  sedim entary iron ores.—See
B., 1939, 491.

T etraphenylarsonium  chloride as an analytical 
reagent. T itration by iodine. H. H. W illard  
and G. M. Smith (Ind. Eng. Chem. [Anal.], 1939, 11, 
1S6— 1S8).—The potentiometric titration of AsPh4Cl
(I) by aq. I-K I according to the reaction AsPh4‘ +  I2 
+  F -> AsPh4I3 has been investigated. On 4— 100 
mg. of (I) titrations can be duplicated to within 0 -0 2 — 
0-03 ml. of 0-02n-I. The optimum concn. is 10— 
50 mg. of (I) per 100 ml., the optimum temp. 20—30°, 
and the solution must be saturated with NaCl just 
before the end-point is reached. Direct titration of
(I) with I, or titration of excess of I  with Na2S20 3 in 
presence of starch or potentiometrically, is not pos
sible in this case. The presence of free acid, except 
H N 03, is not objectionable. Large [NOs'] causes 
pptn. of AsPh4-N03. Alkalis and alkaline earths,
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Ni", Co", Cr-'VMn", B 0 3'", HC03', P 0 4"', OAc', 
S04", citrate, and tartrate do not interfere. Tungst- 
ate, molybdate, Cr04", perrhenate, Mn04', 1 0 / ,  C104', 
Br', E', and all cations that form complex halide ions 
interfere. Interference by Ee‘” is eliminated by the 
addition of H3P 0 4 - f  Na2H P 04, but not citrate or 
tartrate. Citrate prevents interference by Cu", Sn, 
Bi‘”, Zn”, and Cd” . Org. solvents must be absent.

L. S. T.
D eterm ination of arsenic in  bismuth, sa lts .—  

See B., 1939, 549.
Turm eric test-papers containing boron.

W. A. N. Markwell (Analyst, 1939, 64, 271—272).—  
A batch of papers gave a strongly positive reaction for 
B when the solution under test was B-free, and B was 
detected in the papers themselves. E. C. S.

D eterm ination of boron in  boron carbide.—
See B., 1939, 502.

D eterm ination of silicon  in  alum inium .—See
B., 1939, 504.

D eterm ination of silicon  and tungsten in  
ferrotungsten by the d issolution m ethod.—See
B., 1939, 496.

Photocolorim etric determ ination of silicon, 
iron, and copper in  alum inium  alloys.—See B., 
1939, 504.

D eterm ination of silicon  carbide in  carborun
dum .—See B., 1939, 486.

D eterm ination of soluble silica  and alum ina  
in  Portland cem ent.—See B., 1939, 487.

D eterm ination of potassium  w ith  the m ag
nesium  sa lt of d ipicrylam ine. M icro-determ in
ation of potassium  and a separation of p otass
iu m  and sodium . R. D worzak and H. B allczo 
(Mibrochem., 1939, 26, 322—342).—K can bo deter
mined satisfactorily by pptn. with the Mg salt of 
hexanitrodiplienylamine (dipicrylamine) (HR) if 
<50%  excess of pure MgR2 is used. Pptn. is pre
ferably effected hot and the solution is kept ~ 1 2  hr. 
before filtration. The ppt. is rinsed with the filtrate 
and is washed only with small amounts of pure dry 
Et20  until this remains colourless. It is dried for 30 
min. at 85—90° and cooled over P20 5. In the micro
determination solutions saturated with KR are used. 
In presence of a large excess of Na or Li the solution is 
warmed (water-bath), with addition of further aq. 
MgR2 if necessary, until the KR which is at first pptd. 
redissolves completely. After allowing the solution to 
cool during 7 hr. it is kept for 3 days and then filtered, 
the ppt. being -washed with small amounts of 0-07n- 
MgR2 saturated with KR, and then with a little Et20  
before drying at 85—95° and weighing. This method 
permits accurate determination of K in presence of 
100 times its concn. of Na. J. W. S.

[Determ ination of potassium  in  fertilisers.]— 
See B., 1939, 527.

D eterm ination of sod ium  in  w ater by an 
indirect m ethod.—See B., 1939, 556.

D eterm ination of calcium  in cast iron.—See
B., 1939, 492.

D eterm ination of strontium  in  the presence 
of calcium . R. N. S h r e v e , C. H. W a t k in s , and 
J. C. B row ning  (Ind. Eng. Chem. [Anal.], 1939, 11, 
215).—CaC03 and SrC03 are pptd. at 50° by addition 
of aq. (NH4)2C03, and dissolved in dil. H N 03. The 
solution is evaporated on a steam hot-plate and the 
Ca(N03)2 extracted by COMe2 in the cold after contact 
for 1 hr. The Sr is weighed as nitrate. Recovery of 
the Sr varies from 99-7 to 99-9%. L. S. T.

H ydrolytic volum etric analysis by precipit
ation. II. D eterm ination of barium . E. A.
K ocsis (Acta chem., min., phys. Univ. Szeged, 1936, 
5, 149—152; Chem. Zentr., 1937, i, 1202).—Bromo- 
tbymol-blue is preferred to Me-red as indicator in the 
titration of Ba“ with K2Cr04; the colour-change is 
sharp with >15 c.c. of 0-lN-BaCl2. The method 
cannot be used for determination of Cr04" with Ba”. 
A fourfold excess of Ca" does not interfere.

A. J. E. W.
D eterm ination of m agnesium  in w ater.—See

B., 1939, 556.
D etection of zinc in  presence of iron. G. 

E r e n y i (Analyst, 1939, 64, 271).—In applying the 
Fc(CN)6"" test the interference of Ee‘” duo to the 
formation of Prussian-blue may be overcome by 
adding an alkali fluoride, with which Fe'" reacts to 
form a non-ionised complex. E. C. S.

D eterm ination of zinc and copper w ith  m orph- 
oline. L. S. Malow an  (Mikroehem., 1939, 26, 319— 
321).—Morpholinc ppts. Zn and Cu quantitatively 
from solutions of their salts and can bo used for the 
determination of these metals, the ppts. obtained 
being in each case ignited and weighed as oxide. The 
possibility of using morpholinc for general separation 
of ions of more electro-positive from those of more 
electro-negative behaviour is discussed. J. W. S.

Detection and colorim etric determ ination of 
zinc in  w ater by dithizone.—See B., 1939, 557.

Qualitative procedure for the analysis of 
group II. J. L. M aynard, H. H. Barber, and 
M. C. Sneed (J. Chem. Educ., 1939, 16, 77—83).— 
The sulphides are pptd. under special conditions in 
aq. HC1 by means of H2S, and then treated with a 
specially-prepared NaHS reagent which dissolves 
the Sb, Hg, As, Sn, Se, Te, Mo, and Au and leaves 
the sulphides of Cu, Cd, Bi, Pb, Pt, Pd, Rh, Ru, Ir, 
Os, and small amounts of metallic Au. The insol. 
sulphides are examined by a slightly-modified 
Gilchrist-Wichers procedure (A., 1936, 180) for the 
Pt metals, which was found to be the most suitable 
for qual. analysis of this sub-group. Details of 
procedure are given, and the solubilities of the 
different sulphides in the NaHS reagent are discussed. 
CH,Ph-NPhMe2Cl is used to confirm Pt (<3 ¡¿g. of 
Pt per ml.). The CS(NH2)2 test for Os is satisfactory. 
The separation of Bi from the Au, Cu, Cd, Pt, Ir, 
and Rh is based on the complete pptn. of Bi from its 
chloride solution with NaHC03 at pn 3 (cresol-red). 
Possible losses of CdCl2 with pptd. NaCl.are pointed 
out. Only relatively high [Cd”] give a ppt. with H2S 
in conc. solutions of NaCl. The analysis of the 
solution of the thio-salts is also detailed. Se is first 
separated by means of S 0 2 in 12n-HC1, and then Te
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and An in 6n-HC1. Finally, the Sb and Sn sulphides 
are separated from As, Hg, and Mo by dissolution in 
12n -HC1. Ge is omitted from the scheme, which is 
designed for 1—50 mg. of each element. L. S. T.

S c h e m e  of q u a lita t iv e  a n a ly s is ,  in v o lv in g  th e  
u se  of o r g a n ic  r e a g e n ts . J. T. D o bbins , E . C. 
Markham , and H. L. E dwards (J. Chem. Educ., 
1939, 16, 94—98).—Group I is pptd. as usual, after 
reduction of any Cr04" and MnO„' by the addition of 
H N 03 and H20 2. The filtrate is heated with conc. 
H N 03 to oxidise As'", Fe", Sb"*, and Sn", and 
As04"' and P 0 4'" are pptd. in a small portion by 
moans of NH4 molybdate and tested for, whilst Hg" 
is confirmed in a second portion by means of SnCl2. 
Group III, consisting of Fe, Bi, Pb, Cr, Al, Sb, Sn, 
Cu, Co, Ni, Cd, Zn, and Mn, is pptd. by the addition of 
aq. C5H5N-N H 4CNS, the first seven ions as hydroxides 
and the last six as the insol. C5H 5N-CNS complexes, 
under carefully-controlled conditions of acidity. 
The latter, with exception of Mn, are extracted by 
heating with aq. NH3 +  NH4C1 +  H20 2 and portions 
of this solution are examined by means of the org. 
reagents now in use for drop reactions. The pptd. 
hydroxides are treated with NaOH -f- Br to dissolve 
Al, Cr, Sb, and Sn and then drop reactions, in most 
cases, are applied for the individual ions. Group IV, 
Ba, Ca, and Sr, is pptd. with aq. NH3 +  (NH4)2C03 
and analysed as usual. In group V, Mg" is confirmed 
with diphenylcarbazide, Na‘ with Zn uranyl acetate, 
and K ‘ with naphthol-yellow S. P 0 4"' and As04"' 
do not interfere under this scheme. Centrifuging 
is preferred to filtration for the separation of ppts., 
and working details and sensitivities of the tests are 
recorded. L. S. T.

Polarographic analysis of lead and its  com 
pounds.—See B., 1939, 479.

Rapid determ ination of copper in duralum in- 
type a lloys.—See B., 1939, 505.

M icrochem ical analysis of b rass.—See B., 1939, 
498.

Spectrum  analysis of brass for m anganese, 
tin , and iron.—See B., 1939, 497.

D eterm ination of copper and m anganese in  
textiles.—See B., 1939, 475.

Conductometric studies. II. Sa lts of heavy 
m etals (m ercuric and m ercurous nitrate) and 
sod ium  th iosulphate. I l l . Salts of heavy m etals  
(silver and lead nitrate, copper sulphate) and 
sod ium  thiosulphate. J. K amecki (Rocz. Chem., 
1939, 19, 213—226, 227—242).—II. Conducto
metric titration of Hg(N03)2 (I) with Na2S20 3 (II), 
or vice versa, does not give satisfactory results, owing 
to the complexity of tho reactions involved. For 
the former case these are represented: 2 (1 ) +
2(11) -> 2HgS20 3 ( +  H20) -> 2HgS; 2HgS +  ( I ) ^  
2HgS,Hg(N03)2 [ + (II)] unknown further products. 
In alkaline solution a break in the titration curve takes 
place when 2 mols. of (II) are added per mol. of (I), 
corresponding with tho reaction HgO +  2(11) +  
H20 N a 2[Hg(S20 3)2] (III) - f  2NaOH. Titration 
of H gN03 is also unsatisfactory; tho reactions are 
probably 2HgN03 +  (JI) +  H20  -> HgS +  Hg +

Na,SO., +  2HN03; 4Hg +  8HN03 +  3(11) 
3HgS,Hg(N03)2 +  6NaN03 +  3H2S 04. In alkaline 
solution the reactions are : Hg20  +  2(11) +  H20  
Na2[HgS20 3]2 -> (III) - f  Hg. Titration of (II) with 
H gN03 appears to involve formation of a complex 
salt, initially, with its subsequent decomp.

III. Conductometric titration of AgN03 (IV) with
(II), at 50°, gives results slightly <  theory, owing to 
adsorption of Ag‘ on Ag2S. The reactions are: (IV) -f-
(II) -> Ag2S20 3 -+- 2NaN03; Ag2S20 3 4 - H20  -> Ag2S +  
H ,S04. Titration of (II) with (IV) gives unsatis
factory results, owing to the slowness of attainment 
of equilibrium; the reactions are (II) +  (IV) -> 
NaN03 +  Na[AgS20 3]; Na[AgS20 3] +  (IV) -> NaN 03 +  
Ag2S +  H2S04. Titration of Pb(N03)2 with (II), 
or vice versa, gives accurate results only in fairly 
conc. solutions, owing to the tendency of PbS20 3 
to form supersaturated solutions; tho reaction is : 
Pb(N03)2 +  2(11) -> 2NaN03 +  PbS20 3. The results 
given by conductometric titration of CuS04 with (I) 
are 2 % high, and of tho reverse titration 6 % low, the 
reactions being, respectively, 2CuS04 +  2(11) -> 
Na2S04 +  Cu„S04 +  Na2S40 6, and Cu2S04 +  2(11) -> 
Na2S0 4 +  Na2[Cu2(S20 3)2]. R. T.

Determ ination of calom el in  com pound cathar
tic  p ills .—See B., 1939, 549.

Polarographic determ ination of europium  in  
m ixtures of the rare earths. L. H olleck (Z. 
anal. Chem., 1939, 116, 161— 166).—The current- 
voltago curves reproduced show that Eu can be 
determined polarographically in presence of other rare 
earths. The method is more selective, more sensitive, 
and more accurate than that of X-ray spectroscopy. 
The rise in the curve corresponding with Eu’" -> Eu" 
occurs before that of Zn, which is used as reference 
substance. Group II metals must first be removed 
as sulphides, and the rare earths are best converted 
into chlorides after pptn. as oxalates or hydroxides. 
With small [Eu], the determination must bo carried 
out in an atm. of H 2, and a dropping H g electrode for 
this purposo is described. L. S. T.

Chemical analysis by artificial radioactivity. 
D eterm ination of dysprosium  in  a fractionation  
of yttria earths. B. Goldschm idt  and 0 . D jo u r - 
kovitch (Bull. Soc. chim., 1939, [v], 6, 718—726).— 
The specimen to be tested is irradiated with slow 
neutrons, and the resulting activity compared with 
that induced in standards having a known Dy 
content. For specimens rich in Gd a correction for 
absorption can be applied. The method is sensitive 
to 0-25% of Dy and is a useful control in fractionation.

F. J. G.
Absolute colorim etric analysis of pure alum 

inium  and alum inium  alloys.—See B., 1939, 504.
D eterm ination of m anganese in  steel.—See B., 

1939, 496.
Potentiom etric determ ination of sm all 

am ounts of m anganese.—See B., 1939, 501.
M icro-determ ination of iron in m etals and 

sa lts by photom etric titration.—See B., 1939, 502.
Colorim etric determ ination of cobalt in  ferro- 

nickel ores.—See B., 1939, 491.
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Drop m ethod of detection of tungsten  in  ores.— 
See B., 1939, 501.

Volum etric determ ination of sm all am ounts 
of tin  in  ores, using m ethyl-orange.—See B., 
1939, 500.

D eterm ination of titanium  in  ores, u sing  a 
m ercury cathode.—See B., 1939, 501.

Diphenylm ethane calorim eter. D. C. Av d a - 
lian  (J. Gen. Chem. Russ., 1938, 8 , 1887—1891).— 
Irregularities in the action of CH2Ph2 calorimeters are 
due to polymorphous transformations of CH2Ph2, both 
at and above the m.p., which render it unsuitable for 
calorimetric purposes. R. T.

Determ ination of the therm al conductivity 
and tem perature conductivity from  the adjust
m ent m ethod w ith  the Schleierm acher tube and 
the plate apparatus. J. F isch er . (Ann. Physik, 
1939, [v], 34, 669—688).—Theoretical. The calcul
ation of conductivity for the method of measurement of 
Pfriem (B., 1938, 743) and Eucken and Englert (ibid., 
1110) is discussed. The method can bo improved by 
using the central wire as thermometer alone.

0 . D. S.
Protective arrangem ent for constant-tem per- 

ature apparatus heated by electricity. F. Tara- 
doire (Bull. Soc. chim., 1939, [v], 6, 739—740).—An 
arrangement whereby the melting of a plug of fusible 
material causes the breakage of a Hg contact in the 
heating circuit is described. F. J. G.

M ethod of sensitive pressure and tem perature 
m easurem ent, (a ) J. Mazur , (b ) S. Zam enhoe 
(Acta Phys. Polon., 1939, 7, 272, 273—274).—A 
discussion of priority (cf. A., 1939,1, 158).

Liquefaction of helium . A. v a n  It terbeek  
(Nature, 1939, 143, 560).—He has been liquefied by 
using an apparatus based on the Simon expansion 
principle. Starting at a pressure of 80 atm. and a 
temp, of 14-6° k., 65 c.c. of liquid He were obtained. 
The temp, can bo lowered to 3-3° K. by reducing the 
pressure above the He. The time required to obtain 
liquid He by this method is only 4 hr. L. S. T.

N ew  m ethod of helium  liquefaction by m eans 
of the Joule-T hom son effect. I. L. Zelmanov 
(Compt. rend. Acad. Sci. U.R.S.S., 1939, 22, 25—26; 
cf. A., 1939,1 ,189).—The difficulties referred to in the 
previous paper can be overcome by means of an 
additional throttle-valve. L. J. J.

Therm ostatic bath for low -tem perature v is
cosity determ inations. E. L. B aldeschw ieler  
and L. Z. W ilcox (Ind. Eng. Chem. [Anal.], 1939, 
11, 2 2 1 —2 2 2 ).—Apparatus for determining vj at low 
temp, is described and illustrated. A temp, control 
within ¿0-03° down to —52° can be maintained for 
several hr. L. S. T.

Linear coefficient of therm al expansion of 
am broid. E. W. Y etter (Rev. Sci. Instr., 1939, 
10, 147).—The linear coeff. of expansion of ambroid 
(used for bushings in a high-pressure ionisation 
chamber) varies from 5-36 to 5-56 X 10~ 5 from 20° to 
60°. D. F. R.

Therm al conductance of m etallic contacts.
R. B. J acobs and C. Starr (Rev. Sci. Instr., 1939,10, 
140— 141).—The thermal conductance across optically 
polished contacts of Ag, Au, and Cu has been measured 
at 25° and —195° and under pressures of from 0-2 to
2-5 kg. per sq. cm. The conductance of Cu varies 
linearly with pressure. Ag is the most suitable for 
contact work at low temp. D. F. R.

Dew -point hygrom eter for use at low  tem 
peratures. C. A. W in k l e r  (Canad. J. Res., 1939, 
17, D, 35—38).—A cooled non-freezing solution is 
circulated beneath a mirror provided with 6 
thermocouples connected in series. The accuracy of 
the reading depends on a slow rate of approach to the 
dew point. E. C. S.

Sim ple inexpensive turbidim eter. G. K. A sh by  
(J. Lab. clin. Med., 1939, 24, 654r-655).

C. J. C. B.
Photom etry. A. D resler  (Z. Ver. deut. Ing., 

1936, 80, 1405— 1408 ; Chem. Zentr., 1937, i, 1196).— 
Photometric measurements on discharge tubes by 
different observers, using flicker and filter methods, 
give widely discordant results. Physiological causes 
of the discrepancies are discussed. The use of barrier- 
layer photo-cells introduces errors of ± 1 0 %, owing to 
spectral sensitivity differences between the cells and 
the eye; the error is reduced by the use of filters.

A. J. E. W.
Preparation of carbon electrodes for spectro- 

graphic analysis. A. T. Myers and B. C. B r u n - 
stetter  (Ind. Eng. Chem. [Anal.], 1939, 11, 218— 
219).—A C-drilling and -cutting tool drill bit and a C- 
drilling and -pointing tool, made of tool steel, for the 
prep.' of electrodes suitable for the examination of
10—25 mg. of dried plant material or 0-1  ml. of liquid 
are described and illustrated. Electrodes can be 
prepared at tho rate of 2  per min. In's S. T.

U ltra-violet spectrography. A. L ambrechts 
(Bull. Soc. Chim. biol., 1939, 21, 122— 126).—An 
examination is made of the possible experimental 
errors associated with tho technique of Henri (A., 
1912, ii, 882). These errors amount to about 3— 4%.

A. L.
Arc source for quantitative spectral analysis  

[of nickel a lloys].—See B., 1939, 499.
Collector for hard X-rays. M. P ierucci, M. 

B accarani, and P. T eggia (Nuovo Cim., 1938, 15, 
529—531).—The collector consists of a large no. of 
coaxial cylinders formed from strips of transparent 
paper which are covered with small, thin plates of 
graphite. The collector is placed 50 cm. distant from 
the anti-cathode of a 180,000-v. Coolidge tube.

0 . J. W.
Effective w ave-lengths in optical pyrom etry,

F. H offmann and C, Tingwaldt  (Z. lnstrumkde., 
1939, 59, 20—30).—Theoretical. The problem is 
considered in connexion with glowing-filament pyro
meters with colour filters, and for spectral pyro
meters. A. J. M.

Production of optically active substances and  
m etallic film s of silver, p latinum , and palladium  
by m eans of circularly polarised light. J. C.
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Ghosh (J. Indian Cliem. Soc., 1939,16, 51—62).—An 
address. W. R. A.

Precision  m easurem ent of lattice constants 
by a com pensation m ethod. H. v a n  B erg en  
(Ann. Physik, 1938, [v], 33, 737—752; cf. A., 1937,1, 
399).—The method of Kossel (A., 1936, 925) is 
developed for use -with external radiation. 0 . D. S.

M echanism  of the hydrogen electrode process 
on platinum . J. H oriuti and M. I kusima (Proc. 
Imp. Acad. Tokyo, 1939,15, 39—44).—Measurements 
have been made with the H2 electrode using (a) H 2 and 
50% D20 -H 20  and (b) D2 and H 20 , and the change in 
[D] in” th e“ gas determined. Calculations of the 
reaction kinetics show that the H  electrode process 
may be represented by 2H+ H +  H + H -H + 

H 2. D. F. R.
Durable electrode of am algam ated platinum  

net. F. B is k u p sk i (Pfliiger’s Archiv, 1938, 240, 
282—286).-—The electrode consists of amalgamated 
Pt not enclosed in an agar gel prepared with 0-9% 
NaCl and Hg2Cl2 in excess. It has the properties of a 
reversible Hg electrode, i.e., small polarisability and 
low, almost frequency-independent ohmic resistance, 
without its disadvantages (e.g., KC1). H. Ro.

E lectrom etric indicators w ith  the dead-stop  
end-point system . A pplications to neutralis
ation and precipitation reactions. D. R. Clip- 
ping er  with C. W. F otjlk  (Ind. Eng. Chem. [Anal.], 
1939, 11, 216—21S).—The method described
previously (A., 1926, 927) for iodometry has been 
extended to neutralisation and pptn. reactions. 
Various substances, e.g., H20 2, N aN 02, are used as 
electrometric indicators in those cases where an 
end-point is not given by the reactants alone. When 
I 0 3' and I' are added to an aq. base, the anode of a 
polarised electrode system is depolarised by the 
reducing action of the I', and on titration with acid, 
reaction between I 0 3' and I' occurs at p H 6-67, the 
trace of I liberated depolarises the cathode, the current 
flows and is registered by the permanent deflexion of 
a galvanometer. Details of procedure and results for 
the titration of NaOH with HC1 are given. In acid 
solution, I is used as indicator, and keeps the cathode 
depolarised until the first excess of alkali forms a trace 
of I', which then depolarises the anode, and the 
current flows. Data for the titration of HC1 with 
NaOH are given. The titration of a strong acid with 
a weak base also gives a reproducible end-point by this 
method. H20 2 acts as a reversiblo indicator for the 
titration of acid or alkaline solutions by virtue of the 
sharp difference of its reduction potential in acid and 
alkaline solutions. In tho titration of halide by Ag’, 
NaN 02 serves as indicator by keeping the anode 
depolarised during titrations; I' and CN' are them
selves anodic depolarisers. In the titration of KCN 
with Ag‘, galvanometer deflexions corresponding with 
the quant, formation of KAg(CN)2 and Ag2(CN)2, 
respectively, are observed. Mixtures of Cl' and I', or 
of Br' and I', can be determined by this method if the 
AgCl and AgBr are kept in solution by means of aq. 
NHS until the I' is pptd. The dead-stop method has 
the advantage of using two simple Pt wire electrodes, 
which seldom become poisoned, and of requiring no

reference electrode. Momentary deflexions of the 
galvanometer give adequate warning of the end-point, 
and the results are as reproducible as those obtained 
by accepted methods of electrometric analysis.

L. S. T.
Spectral sensitivity of selen ium  rectifier  

photo-electric cells. G. P. B a rn ard  (Proc. Physi
cal Soc., 1939, 51, 222—236).—Curves showing the 
dependence of spectral sensitivity on the external- 
circuit resistance, output, temp., and on the quality 
of the incident radiation are given and discussed, and 
possible methods of colour correction are examined.

N. M. B.
Apparatus for electron-diffraction at h igh  

tem peratures. R. J ackson and A. G. Quarrell  
(Proc. Physical Soc., 1939, 51, 237—243).—Apparatus 
and technique for the examination of surfaces by 
electron-diffraction up to 1200° are described. The 
diffraction section of the camera is H 20 - cooled, and, 
since no refractory material is used in the vac. chamber, 
a high vac. can be maintained. Patterns for FeQ 
at 650° a,nd 850° are reproduced. N. M. B.

E lectron-lenses. 0 .  K lem perer and W . D. 
W right (Proc. Physical Soc., 1939, 51, 296—317).— 
Two methods of deriving tho optical consts. and 
spherical aberration of electron-lens systems are 
described, results for a two-tube lens are reported, 
and the design of an electron gun for the tests is given.

N. M. B.
Deuteron source for nuclear research. N. E.

B radbury  and F. B loch (Physical Rev., 1937, [ii], 
52, 256).—In a modification of the usual low-voltage 
arc in D2 for deuteron production, a relatively high 
deuteron yield is obtained by using pressures of 0 -1— 
0-4 mm. and an auxiliary cathode. Excessive gas 
consumption and high pumping speeds are avoided 
by the incorporation of an electrostatic focussing 
system in the arc. Gas consumption is 20 c.c. per hr., 
and the total power required for operation of the are 
is 250 w. L. S. T.

U se of tw in  sources in  experim ental studies 
of therm al neutrons. G. J. T h ie sse n  and E. L. 
H arrington (Physical Rev., 1937, [ii], 52, 256).— 
By using two sources of Rn-Bo placed at an optimum 
distance apart, a region of nearly uniform neutronic 
radiation Ls obtained, and the variations experienced 
with a single source are eliminated. L. S. T.

Continuously sensitive cloud cham ber. A.
L angsdorf, jun. (Rev. Sci. Instr., 1939,10, 91—103). 
—A continuous cloud chamber is described in which 
supersaturation necessary for condensation of vapour 
on ions is maintained continuously by the diffusion 
of an initially warm saturated vapour through a 
non-condensing gas into a refrigerated region. Con
vection currents are avoided by diffusion downwards 
from a heated roof to a cold floor (cf. A., 1937,1, 536).

F. J. L.
U se of the neon g low  lam p for elim ination of 

induction m ake shocks. J . E. T homas (Science, 
1939, 89, 133—134).-—Tho Ne lamp is put in series 
with tho secondary circuit. W . F. F.

H igh-perform ance electronic relay. R. C.
H aw es (Ind. Eng. Chem. [Anal.], 1939, 11, 222—
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223).—A relay for use with a Hg thermoregulator 
in controlling the temp, of a water-bath is described 
and illustrated. L. S. T.

N ational Radium  Institute cyclotron and the 
generation of the first beam s of protons and 
H 2!- ions. V. R uk avisg h nik o v  and D. A lchazov 
(Tech. Phys. U.S.S.R., 1938, 5, 778—788).—Energies 
up to 3-18 X 10s ev. for H + and 0-99 X 106 e.v. for 
H2+ have so far been attained with the instrument 
described, which is capable of giving field strengths of 
18,000 oersted and 6000—12,000 e.v. L. J. J.

Theory of the therm o-electric couple. V.
K ovalenko (Tech. Phys. U.S.S.R., 1938, 5 , 789—  
805).—Equations are developed for the temp, attained 
by the hot junction when used for the measurement 
of small a.c. or for radiation measurements, and 
for the time-lag. Consts. characterising the latter 
for long and short filaments are given for a no. of 
metals. L. J. J.

M aking beryllium  targets. L. C. V a n  Atta , 
A. M. Clogston, and H. 0 . P uls (Rev. Sci. Instr., 
1939, 1 0 , 148).—An alternative to the making of Be 
targets by evaporation of the metal at 1500° is the 
beating of grains of Be into a Cu block, followed by 
scraping and sanding. A  layer of Be 0-5 mm. thick is 
produced. D. F. R.

T herm o-electric m easurem ent of h igh  tem 
peratures in  pressure apparatus. F. B irch  (Rev. 
Sci. Instr., 1939,1 0 , 137— 140).—Up to 580° and 4000 
kg. per sq. cm. the e.m.f. of the chromel-alumel 
couple is independent of pressure to within 10  uv., 
or 0-25°. The same pressure causes a regular decrease 
in the e.m.f. of the Pt-(Pt~10% Rh) couple, amounting 
to 16 [xv., or 1-8° at 500°. D. F. R.

S im ple [inductive] capacity (impedance) 
bridge. J. Ch lo ubek  (Chem. Listy, 1939, 33,145—
149).—Apparatus for measurement of inductive 
capacity is described. R. T.

Im proved m agnetostriction  oscillator. W. W.
Salisbury  and C. W. P orter (Rev. Sci. Instr., 1939, 
1 0 , 142—146).—An oscillator with an input of 2000 \v. 
giving frequencies of from 7000 to 50,000 cycles per 
sec. is described. D. F. R.

Analytical balances in  quantitative m icro
analysis. A. A. B e n e d e t t i-Pichler  (Ind. Eng. 
Chem. [Anal.], 1939, 11, 226—229).—Analytical 
balances of a precision <  ± 5 0  [ig. can be used in 
quant, micro-analyses when the precision required for 
the results is not too exacting. The method of 
weighing employed with microchemical balances is 
recommended for general use with analytical balances. 
The min. size of sample required for attaining a 
specified precision of the analytical result is treated 
mathematically, and the results are tabulated in a 
form suitable for their practical application.

L. S. T.
Apparatus for m icro-analysis of gas. C. H. 

P rescott, jun., and J. Morrison (Ind. Eng. Chem. 
[Anal.], 1939, 1 1 , 230—233).—Apparatus and
technique are described. The methods are available 
for H20 , C02, H2, CO, 0 2, and CH4. A complete 
general analysis requires 1 hr. With 5—25 cu. mm.

at n.t.p., the errors are < 2 % of the total sample, and 
for smaller samples ~5% . They appear to be due 
to adsorption and desorption of gas on the apparatus, 
particularly on the powdered reagents. Under 
special conditions, 0-025 cu. mm. is the limit of 
detection of a component; the usual limit is 0-06 
cu. mm. L. S. T.

D uplicating p ipettes. F. E. H olmes (Ind. Eng. 
Chem. [Anal.], 1939, 11, 188).—Pipettes of the 
Ostwald-Van Slyke type with two bulbs instead 
of one save time and material, avoid unnecessary 
disturbance of a ppt., and reduce calibration errors.

L. S. T.
G rowing of Rochelle sa lt crysta ls for radio  

experim ents. C. W. Cl o t o r d  (J. Chem. Educ., 
1939, 16, 86—87).—Details for producing rapidly 
and slowly grown crystals are given. The latter 
averaged 3—4-5 cm. in length, and were stable for 
> 2  years. L. S. T.

Adsorption analysis : T sw ett’s  chrom ato
graphic m ethod. H. G. Ca ssid y  (J. Chem. Educ., 
1939, 16, 8 8—93).—The history and theory of the 
method are reviewed. Working details for an 
analysis are given, and criteria to aid in the choico 
of solvents and adsorbents are discussed. Applic
ations and limitations of the method are described.

L. S. T.
Precipitation w ith  hydrogen sulphide in closed  

vesse ls. J. P f a n h a u se r  and T. Ka l iń s k i  (Przem
ysł Chem., 1938, 22, 448—450).—Apparatus for 
pptg. sulphides in a closed system is described.

R. T.
Theory of the m ethod of C lusius and D ickel 

for the separation of gases. L. W a ld m a n n  
(Naturwiss., 1939, 27, 230—231).—The theory of the 
method involving thermo-diffusion and thermo-siphon 
action for the separation of gases is developed (cf. 
A., 1938, I, 539). A. J. M.

Sim ple laboratory shaking m achine. M. C.
Markley  (Cereal Chem., 1939, 16, 292—293).—A 
cheap shaker, constructed for 24 bottles, is described 
and illustrated. E. A. F.

U ses for synthetic-rubber-like substances in  
vacuum  technique. J. Strong (Rev. Sci. Instr., 
1939, 10, 104).—“ Koroseal ” (Goodrich Rubber Co.) 
is not attacked by oils and ages more slowly than 
rubber. It is suitable for gaskets for large-aperture 
vac. valves, vac. lines, and, since it is unaffected by 
Hg, for the Hg reservoir in McLeod gauges.

F. J. L.
Jena g la ss  filter test-tubes for m icro-analysis.

R. N ordbó (Skand. Arch. Physiol., 1939, 81, 263— 
264). A. S.

S intered-glass filters and bubblers of P yrex.
H. W . Stone and L. C. W e iss (Ind. Eng. Chem. 
[Anal.], 1939, 11, 220).—The prep, of sintered-glass 
mats in tubing > 1 0  mm. external diameter is described.

L. S. T.
Im proved stopcock substitute. W . G. P arks 

and D. E. Carritt (Rev. Sci. Instr., 1939,10, 148).—  
The atm. and high-vac. sides of a system are separated 
by a U-tube. The entrance of Hg into the bottom 
of the U-tube from a reservoir closes the connexion,
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whilst passage of Ilg into the system is prevented by 
sealing a Jena No. 4 sintered disc into each limb of 
the U-tube. D. F. R.

D esign  of an accurate McLeod gauge. P. 
R osenberg  (Rev. Sci. Instr., 1939, 10, 131—136; 
cf. A., 1938,1, 539).—Details of construction of a large 
McLeod gauge of high sensitivity, accuracy, and 
precision are given. The gauge has a compression 
ratio (ratio of vol. of 1 mm. length of capillary to 
total vol.) of 2-4 X 10~7 and a precision of 0-2, 0-6, 2, 
and 6 % at pressures of 10~2, 1(H, 1(H, and 10“5 mm. of 
Hg respectively. D. F. R.

D iscovery of O hm 's law . R. W. P ohl (Forsch. 
u. Fortschr., 1939,15, 158—159).

H istorical studies on the phlogiston theory.
IV. Last phases of the theory. J. R. P arting
ton and D. McKie (Ann. Sci., 1939, 4, 113—149; 
cf. A., 1938,1, 641).

H istory of Prussian-blue. L. J. M. Coleby 
(Ann. Sci., 1939, 4, 206—211).

J . W. Gibbs. C. A. K rau s  (Science, *1939, 89, 
275—282). L. S. T.

G eochem istry.
Diurnal variation of the electrical conductivity  

of air and of the num ber of ions and nuclei of 
condensation at the observatory of Chambon- 
la-Foret. (Ml le .) 0 .  T h ellier  (Compt. rend., 1939, 
208, 1167— 1170).— Data for the periods 20 May—  
1 November, 1938, and 5—23 February, 1939, are 
recorded and discussed. W. R. A.

Salin ity of the w aters of the Orne between  
Caen and the m outh (Franceville). C. F. B gbuf 
(Compt. rend., 1939, 208, 916—918).—The salinity 
of tho H20  of the lower Orne has been determined at 
various locations and times. The region of transition 
from fresh to salt H20  varies according to the state 
of tho tide, but although tidal effects are observed at 
Caen the H20  there is non-saline. J. W. S.

Sodium  hydrogen carbonate from  Searles 
Lake, California. W. F. F oshag (Amer. Min., 
1938, 23, 169).—NaHC03, a 1-375, 0 1-505, y 1-582, 
Na20  36-74, CO, 51-15, H20  10-76, R20 3 0-16, CaO 
0-20, insol. 0-82, total 99-33%, occurs with abundant 
gay-lussite at Searles Lake. “ Nahcolite ” from near 
Naples consists of burkeite and NaC03,3NaHC03.

L. S. T.
Ish  R iver m ineral sp r in g s. Z. N. B lum schtein  

(Sci. Mem. State Univ. Kazan, 193S, 98, No. 2, 5— 
203).—An exhaustive description is given of the 
history, geology, and hydrogeology of a no. of springs 
on the left bank of the R. Ish, near its confluence with 
the R. Kama. Numerous analyses of the waters (for 
solid and gaseous solutes) are given, and conductivity 
and radioactivity data are recorded. R. T.

W estern Pacific Ocean. II. Chem ical com 
position of the oceanic salt. III. F .p ., osm otic  
pressure, b .p ., and vapour pressure of sea
w ater. Y. Miy a k e  (Bull. Chem. Soc. Japan, 1939, 
14, 55—5S, 5S—62).—Sr in the sea-water, determined 
gravimetrically, is 14-4 mg. per 1. and B, determined 
volumetrically, is 4-73 mg. per 1.

III. The depression of f.p. (AT) of the sea-water, 
containing 18-54% Cl, is 1-895°. The relation between 
AT and % Cl content (C), determined by dilution of 
the sea-water sample and subsequent f.p. measure
ments, is AT =  0-102710C. The osmotic pressure, 
b.p. elevation, and v.p. have been calc. D. F. R.

Iodine value of river w aters. M. K ohout (Chem. 
Listy; 1939, 33, 129— 130).— 5 c.c. of 20%  K H C 03

and 5 c.c. of starch solution are added to 100 c.c. 
of river- and of distilled H20 , and the solutions are 
titrated with O-OIn-I in KI. " The I val. (mg. I per 1. of 
H20) is raised in river H20  below cellulose factories, 
but varies within narrow limits in other cases.

R. T.
Contribution of d iatom s to the sed im ents of 

CrystalLake, Vilas Co., W isconsin. P. S. Conger 
(Amer. J. Sci., 1939, 237, 324—340).—This soft-water 
lake exhibits an unexpected diversity both in biological 
stratification and in horizontal distribution of diatoms 
in its sediments. Diatoms, of which 23 genera and 85 
species are tabulated, and pine pollen are the chief 
constituents of the sediments. Chemical analyses of 
the lake H20  at different depths are recorded.

L. S. T.
Structure of m eteorites. A. J. B rad ley  (Nature, 

1939, 143, 518—519).—X-Ray powder photographs 
of the Fe-rich end of the system Fe +  Ni provide a 
new phase diagram which confirms the conclusion 
(Owen, A., 1939, I, 162) that suitable heat-treatment 
leads to the production of a two-phase structure in 
certain alloys. A typical meteoritic structure, con
sisting of kamacite (body-centred cubic with 6 % Ni) 
+  taenite (face-centred cubic with ~26%  Ni), is the 
equilibrium state between 350° and 580°. A further 
transformation occurs at ~350°. The typical meteor
itic structure is in equilibrium only between 350° and 
580°, and not below 350°. Meteorites may have 
attained this structure by heat-treatment near the 
sun while encircling it in a cometary orbit.

L. S. T.
M etalliferous deposits in  the region  of curv

ature of the eastern Carpathians. T. P. G h it u - 
lescu  (Bull. Acad. Sci. Roumaine, 1939, 21, 73—80). 
—A new metallogenetic region, containing sulphides of 
Pb, Zn, and Cu, with gangue minerals such as quartz, 
calcite, and barytes, has been discovered. It is 
situated in the arc of the eastern Carpathians and is a 
S.E. extension of the metalliferous region east of 
Transylvania. D. F. R.

Isom orphic substitutions in apatite. I. D-
B orneman-Starinkevitsch  (Compt. rend. Acad. Sci. 
U.R.S.S., 1939, 22, 113— 115; cf. A., 1938, I, 
421).—The author upholds his own views on the 
structure of apatite against those of McConnell (A., 
1939, I, 284), which are considered to disregard the
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chemical nature of the compound within the lattice. 
From his calculations it is shown that the sums of the 
positive and negative charges are unequal and this is 
regarded as unacceptable. F. R. G.

Geology of the gold quartz veins of Cornu
copia. G. E. Go odspeed  (Amer. Inst. Min. Met. 
Eng., Tech. Publ. 1035, 18 pp.; Min. Tech., 1939,
3).—The Cornucopia (N.E. Oregon) quartz veins form 
a parallel vein system traversing metamorphic and 
granodioritic rocks. Field and petrographic evidence 
indicates that the veins have been formed by hydro- 
thermal solutions, probably alkaline. The recurrent 
fracturing of the veins suggests their persistence at 
depth. I. C. R.

Geology of the Slana-Tok district, Alaska.
F. H. Moffit (U.S. Geol. Survey, 1938, Bull. 904, 54 
pp.).—The rocks of this district are mainly sedi
mentary, but include tuff beds and lava flows and 
many -masses of intruded granitic rocks, mostly 
diorite and related types. Evidence of mineralisation 
by precious metals is discussed. L. S. T.

N ushagak district, A laska. J. B. Mertie , jun.
(U.S. Geol. Survey, 1938, Bull. 903, 96 pp.).—The 
geology of the district is described. Chemical 
analyses of 4 granites and 3 monzonites are recorded. 
No metal deposits of commercial val. have as yet been 
found, but the country is probably mineralised. Au 
occurs in small quantities at widely-separated locali
ties. L. S. T.

Lattice lim itation  of m ontm orillonite. S. B.
H endricks and C. S. Ross (Z. Krist., 1938, 100, 
251—264; cf. Maegdefrau and Hofmann, A., 1938, I, 
347).—Montmorillonite and related minerals (bei- 
dellite, nontronite, bentonite) consist of pvrophyllitic 
silicate layers with interpenetrating H20 . Views 
differ as to the detailed structure. A review of, and 
further evidence from, A'-ray and electron diffraction 
data and optical measurements show that the layers 
cannot be randomly oriented about their common 
normal, but have a preferred orientation. Results 
and interpretations of Hofmann are questioned.

I. Me A.
Conditions of form ation of nitrates in  caves.

F . W. F r e ise  (Chem. Erde, 1939, 12, 265—273).—  
The nitrates derived from bat guano in limestone 
caves in Brazil contain 62—88% of Ca(N03)2, with 
some alkali nitrates, and little Mg(N03)2. Under 
certain conditions Cu and Mn nitrates are also formed.

L. J. S.
W eathering experim ents on leucite. G. K r u g e r  

(Chem. Erde, 1939, 12, 236—264).—Finely powdered 
(radius <1 ¡j.. and 3—10 ¡x.) leucite was treated at 22° 
and 42° with solutions of p a 0— 11 (n-H2S04, 0-001n- 
H2S04, distilled H20 , C02-free H20 , NH3 solution), the 
solution passing continuously through a filtering 
funnel or an electro-dialyser. With n-H2S 04 all K  
and A1 passed into solution, leaving a residue of 
amorphous S i02, With the weaker solvents more A1 
was dissolved than Si, and the residue left as a film on 
the grains varied in composition S i02:Al20 3 from
11-68 to 2-66, depending on the solvent, time of action, 
and temp. L. J. S.

Cause of colour of som e m ineral sa lts. J.
H offmann (Chem. Erde, 1939, 12, 208—220).—The 
differences in colour of CuS04 containing varying 
amounts of H20  or as double salts with NiS04 and 
NH3 are noted. Changes in colour shown by various 
substances when exposed to Ra are discussed in 
relation to at. structure. L. J. S.

B asalts of Pauliberg, Burgenland. L. J ugo- 
vics (Chem. Erde, 1939, 12, 158—207).—Several 
chemical analyses are plotted on diagrams and com
pared with the rocks of other regions. L. J . S.

Influence of iron and titan ium  on the physical 
characters of garnets of the grossular-andradite  
ser ies. M. T. M a ck o w sk y  (Chem. Erde, 1939, 12, 
123—157).—Chemical analysis with determinations of 
p, n, and a0 are given for nine andraditcs from various 
localities. Fe20 3 ranges from 20-68 to 30-14, and 
A120 3 0-13—7-53%. The physical data show a linear 
increase with increase in Fe20 3 and T i02. For pure 
andradite (Ca3Fe2Si30 12) are calc, p 3-750, n 1-895, a0
12-033 a ., and for pure grossular (Ca.ALSi.,0,,) p
3-530, n 1-735, a0 11 840 a L. J. S.

W eathering of igneous rocks in  the Chilean 
desert. E. B lanck  and R. T hemlitz (Chem. Erde, 
1939, 12, 113—122).—Chemical analyses are given of 
fresh granite and porphyry and of their weathering 
products. In one type of alteration of the granite 
(Si02 69-93%) there has been silieification (Si02 
84-17%) with loss of alkalis. In more disintegrated 
material there has been loss of S i02 (Si02 54-27%) and 
addition of considerable amounts of C02, S03, and 
N20 5. L. J. S.

H eavy m ineral m ethods applied to the P re- 
Cambrian rocks of the south shore of Lake 
Superior. S. A. T yler  and R. W. Ma r sd e n  (Amer. 
Min., 1938, 23, 180).—On the south shore of Lake 
Superior, pre-Huronian and Keweenawan igneous 
rocks can be readily distinguished by the variety of 
zircon, purple or colourless to yellow, present.

L. S. T.
O rigin of fibrous gypsum  veins in  the Lykins 

and M orrison form ations of Colorado. L. R.
Th iesm eyer  (Amer. Min., 1938, 23, 179— 180).—The 
fibrous structures of these veins, which are locally 
abundant, are probably not the result of lateral secre
tion through the wall rocks. The vein material was 
probably supplied by the Morrison formation to 
downward-migrating groundwaters. L. S. T.

B row n iron ores of E astern T exas. E. B.
E ckel (U.S. Geol. Survey, 1938, Bull. 902,157 pp.).— 
The general geology, the Fe ores, and the numerous 
separate deposits are described. The most abundant 
ore is limonite (I) (brown ore) with composition range 
of Fe 48—57, S i02 5—13, A120 3 2—7, P 0 04—  
0-12, S 0-02—0-10, Mn 0-15—0-30, and H ,0  10— 13%. 
Siderite is also plentiful. The laminated and buff 
crumbly ores of the S. Basin contain Fe 42—48, 
S i02 10—12, A120 3 8—12, P 0-10—0-25, and H20
12— 14%. The ores appear to have been derived 
from the Weches greensand by the ordinary weathering 
processes of leaching, deposition as carbonate, and 
alteration to (I). Estimated reserves of compar
atively high-grade ore are 15—20 X 107tons. Numer
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ous chemical analyses of the Weches greensand, the 
brown ores, and the carbonate ores are tabulated.

L. S. T.
R ock-salt in  Pennsylvania. R. W. Stone  (Econ. 

Geol., 1937, 32, 1072).—Large supplies of salt, 
probably halite, are available. L. S. T.

Occurrence of large halite crystals. C. B. 
Slawson (Amer. Min., 1938, 23 , 179).—Large masses 
of clear, transparent halite are occasionally en
countered in the rock-salt mined at Detroit. Single 
crystals > 2  ft. in diameter are not uncommon.

L. S. T.
Diadochite, a m ineraloid from  the N ew  Idria 

m ine, San B enito Co., California. A. F. R ogers 
(Amer. Min., 1938, 23 , 178).—A yellowish-brown, 
resin-like, massive material from the New Idria Hg 
mine is amorphous, 2Fe20 3,3(S03,P20 5),15H20 , 
analogous to pitticite. L. S. T.

Quartz w ith  pinacoid faces from  Nathrop, 
Chaffee Co., Colorado. A. F. R ogers and L. 
Cahn (Amer. Min., 1938, 23, 178—179).—Minute 
a-quartz crystals of prismatic habit from Ruby Mt., 
Chappee Co., Colorado, show prominent pinacoidal 
faces. L. S. T.

G oldschm idtine, a new  silver antim onide. 
M. A. P eacock (Amer. Min., 1938, 23 , 176—177).— 
Goldschmidtine (I), orthorhombic, a : b : c =  
0-6312 :1 : 0-6860, a0 7-75, b0 12-32, c0 8-42 a . (all 
±0-05 a .) a0, b0, c0 — 0-629 :1 : 0-683, vol. of unit 
cell 804 a .3, p 6 -8 3 ± 0 -0 3 , mol. wt. 3328, hardness 2-5, 
tho base-centered cell containing Ag,0Sb10, has 
[F. A. Go nyer] Ag 64-78, Sb 35-01, S 0-06,"Pb, As, Cu, 
and Sn none, total 99-85%, and occurs with native 
Ag, ruby Ag, and galena on a specimen from Andreas- 
berg, Harz. (I) differs from dyscrasite, A g3Sb, in all 
essential properties. L. S. T.

Cleavage-lum inescence in m ica. V. B. Me e n  
(Amer. Min., 1938, 23, 174).—Mica from Kilmar, 
Quebec, and certain others, luminesce when split.

L. S. T.
H arm otom e from  Delaware C o., Pennsylvania, 

a barium  zeolite of hydrotherm al origin . A. E.
Me ier  and W. H. T omlinson (Amer. Min., 1938, 23, 
174).—Harmotome, probably of hydrothermal origin, 
occurs in serpentine near Glen Riddle, Pa. Associated 
minerals are Ba K felspars, corundum, and mont- 
morillonite. L. S. T.

R egional granitisation and m etam orphism  in  
N ew  England. L. W. Currier  (Amer. Min., 193S, 
23, 16S).—The origin of granites at Chelmsford- 
Westford, Mass., and Milford, N. H., is attributed 
to general intensive granitisation of schists by 
hydromagmatic processes. Metasomatism has de
veloped alkali felspars, quartz, and muscovite dis
placing original Mg, Fe, Ca, and Ti. L. S. T.

M ineral deposits of the north-eastern part of 
the H um boldt range, N evada. E. N. Cameron 
(Amer. Min., 193S, 2 3 , 167— 168).—Hypogene sul
phides of the Ag-bearing veins and stockworks 
include pyrite, sphalerite, freibergite, Ag-bearing 
galena, and jamesonite, with minor amounts of 
arsenopyrite, stibnite (I), chalcopyrite, bournonite, 
and pyrargygite. Quartz (II) is the chief gangue

mineral. Calcite, barite, albite, apatite, scheelite, 
and epidote occur in the veins. Covellite, sooty 
argentite, and native Ag appear to be supergene. 
The commercial val. of the Ag deposits is probably 
due to supergene enrichment. Workable quartz- 
stibnite veins consist of (I) replacing and filling 
fractures in massive (II). Oxidation of a vein in 
Jackson Canyon has given workable bodies of stibi- 
conite and (II). L. S. T.

Unweathered m anganese deposits of the B ates- 
ville D istrict, Arkansas. H . D. M iser  and D. F. 
H ew ett (Econ. Geol., 1937, 32 , 1069; Amer. Min., 
1938, 2 3 , 175).—The conc. bodies of MnC03 now being 
explored in this district appear to have been formed by 
the concn. of the Mn disseminated throughout the 
Fernvale limestone. The widespread presence of 
bementite, as well as of neotocite, barite, and fluorite, 
indicates that warm waters accomplished this concn.

L. S. T.
Silicification types along the hanging w all of 

the London fault, M osquito R ange, Colorado.
R . D. B utler  (Econ. Geol., 1937, 32 , 1071; Amer. 
Min., 1938, 2 3 , 167).—Dolomitic formations on this 
wall contain replacement ore bodies of barite- 
carbonate-pyrite-sphalerite-galena-tennantite. Sili
cification of the dolomites preceded the formation of 
the ore minerals. Two types of replacement S i02, 
idiomorphic and allotriomorphic, have been observed. 
Distribution of ore is not related to amount of silicific
ation, but valuable ore bodies occur only within a 
small area where certain silicified facies are present.

L. S. T.
Crystal structure and density of delafossite.

A. P abst  (Amer. Min., 1938, 2 3 , 175—176).—A 
discussion. L. S. T.

N ickel content of an A laskan troctolite. J. C.
R eed  (Econ. Geol., 1937, 3 2 , 1074— 1075; Amer. 
Min., 193S, 2 3 , 177).—A troctolite sill occurring on 
Admiralty Island, Alaska, contains —0-18% of 
chalcopyrite and 0-10% of pentlandite, corresponding 
with 0-06% Cu and 0-025% Ni. A chemical analysis 
indicates Cu : Ni =  3-5 : 1. L. S. T.

Broader structural relations of the ore deposits 
of Central City and Idaho Springs, Colorado.
T. S. L overing and E. N. Goddard  (Econ. Geol., 
1937, 3 2 , 1075—1076).—The structure of the deposits 
is described and their origin discussed, L. S. T.

Pyrophyllite deposit in  S .E . Newfoundland.
J. S. V hay  (Econ. Geol., 1937, 3 2 , 1076— 1077; 
Amer. Min., 1938, 2 3 , 180—181).—The quartz- 
pyrophvllite schists occurring near Manuels, Concep
tion Bay, consist of various proportions of quartz 
and pyrophyllite (I) grading into large masses of 
nearly pure (I). (I) has been formed by hydrothermal
alteration of sheared and silicified rocks. L. S. T.

F luorite deposits in  W estm oreland, N ew  
H am pshire. H . INI. B a n n er m a n  and R . E. Stoiber 
(Econ. Geol., 1937,3 2 , 1077—1078; Amer. Min., 1938, 
2 3 , 166).—These deposits occur as fissure fillings in 
tension fractures in a granite gneiss. The fluorite 
is accompanied mainly by quartz, but considerable 
amounts of barite, calcite, dolomite, kaolin, and 
sericite are present. Sulphide streaks with some
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malachite and smithsonite occur throughout the 
deposits. The veins are probably post-Palaeozoic.

L. S. T.
M agm atic carbonation-carbotherm al m eta- 

m orphism . R. J. H o ld en  (Econ. Geol., 1937, 32, 
1078— 1079).—The results of mass action of mag
matic C02 can be recognised by the association of 
carbonates with chlorite, epidote, and other second
ary hydrous silicates in deep veins and intrusives 
in katamorphic changes at depths and temp, 
where only anamorphic actions would be expected. 
Magmatic C02, in some cases aided by S, may produce 
sericitisation, propylitisation, alunitisation, silicific- 
ation, and pyritisation. L. S. T.

P latinum  placers of the Goodnews B ay d is
trict, A laska. J. B. Me rtie , jun. (Econ. Geol., 
1937, 32, 1080).—Placer Pt has been found only in 
a small area south of Goodnews Bay. Production 
for 1937 is ~5500 oz. The country rock consists of 
sheared and semi-schistose rocks of sedimentary and 
igneous origin, and lava flows, all probably Carboni
ferous. The chief Pt placers occur in the valley of 
Salmon River and in two tributaries, the Platinum and 
Clara Creeks. All six Pt metals are present with 
68—75% of Pt, 6—13% of Ir, and 0-25—0-5% of 
Pd. 0-25—0-5% of Au is also recovered. Con
centrates taken with the precious metals include 
magnetite, ilmenite, and chromite. L. S. T.

Gold deposits of northern O riente, Cuba. 
T. T. Qtjirke (Econ. Geol., 1937, 32, 1081).—At 
Halguin, the deposits occur in irregular veins and 
disseminations, whilst near Santa Lucia, the Au 
occurs in rough coarse and fine grains within massive 
serpentine rocks, in quartz veins, in massive arseno- 
pyrite concns., and in shatter zones. Nearly all the 
local gravels and other alluvium contain free Au.

L. S. T.
Gold in the B aleisk  m ine (Transbaikal). O. E. 

Zvjagintzev , V . A. V olkova, and E. L. P isa r je v - 
sk a ja  (Bull. Acad. Sci. U.R.S.S., 1938, S6r. Chim., 
509—518).—Up to 120 m. depth, the composition, 
microstructure, and Ag content of the Au are const. 
The K  content is very high in comparison with 
granites. All the component elements and ions have
V .E .K . 0-32— 1-1 kg.-cal. per mol. L. J. J.

O rigin of prim ary lead ores. II. A. H olmes 
(Econ. Geol., 1938, 33, 829—867).—A reply to criti
cism (cf. Graton, A., 1938, I, 542; Keevil, A., 1939, 
I, 28S). Knopf’s alternative suggestion (A., 1938, 
I, 283) that ore-Pb is a differentiate from deep-seated 
peridotite via basaltic granitic magmas is without 
foundation. L. S. T.

Fluoride w ith  pyrochlore structure. A. P abst 
(Nature, 1939, 143, 520—521).—X-Ray investigation 

•of ralstonite (I) gives a0 9-87 a., space-group Ohl—  
FdStn. The unit cube contains 48 (F, OH), 
16 (Al, Mg), 2-7 Na, and 7 H20 . The structure is 

: similar to that of the pyrochlore group 
Ar2Z2(0 ,0H ,F )7. (I) can be dehydrated without
destroying the crystal lattice. L. S. T.

Occurrence of vanadium  in  nature. F. H e r 
mann (Metallwirts., 1936, 15, 1007—1015; Chem. 

-Zentr., 1937, i, 814).—The natural enrichment of V

in magnetites, other Fe and Mn ores, and bitumens 
is discussed. World sources are reviewed and classi
fied. A. J. E. W.

H ydrotherm al form ation of clay m inerals in  
the laboratory. F. H . N orton (Amer. Min., 1939, 
24, 1—17).—A continuation of former work (A., 1937, 
I, 206) and an extension to other minerals in which 
rates of reaction at different temp, and over various 
ranges of pressure of C02 have been determined. 
Albite is comparatively stable and its conversion into 
beidellite (?) is slow. At 300° and 500 lb. per sq. in. 
of C02, nephelite is rapidly converted ahnost com
pletely into gibbsite (?), but at 275° or 325° and the 
same pressure, the end-product is sericite (I). Ortho- 
clase and leu cite are also converted into (I). At 300° 
and 250 lb. per sq. in., petallite gives a 50% conversion 
into a product that has an X-ray pattern similar to, 
but not identical with, that of kaolinite (II). At 
300° and 500 lb. pressure, spodumene is converted 
completely into (II), and anorthite into pyrophillite 
(90% yield), whilst pollucite, beryl, lepidolite, and
(II) remain unchanged. Below 250° and above 350°, 
the above parent minerals appear to be stable. The 
end-product is determined not only by temp., pres
sure, and p a, but also by some characteristic of the 
parent mineral. Reaction proceeds directly to a 
single end-product without the formation of inter
mediate minerals. L. S. T.

A dsorptive clays of the T exas Gulf Coast. 
A. F. H agner  (Amer. Min., 1939, 24, 67—108).— 
13 clay deposits of this coast are described, and the 
results of optical, chemical, and X-ray investigation 
of the clays are discussed. The principal mineral 
constituent of the clays as mined is montmorillonite 
(I). Many beds represent the alteration in situ of 
volcanic ash. Substantial amounts of kaolinite, 
halloysite, and allophane occur in some of the deposits. 
Much of the original material has altered sufficiently 
to form usable adsorptive clays. The waxy char
acter of certain moist clays is a convenient field 
indication of adsorptive capacity, and the waxy clays 
contain more nearly pure (I) than other types which 
are soft, granular, and kaolinitic. Correlation of 
mineralogical characteristics with adsorptive capacity 
indicates that granular or inseparable impurities lower 
adsorptive capacity, but that there is no relation 
between microscopic texture and structure and ad
sorptive efficiency. Strongly adsorptive members of 
the (I) group have much loosely-bound H 20 ,  and clay 
minerals with the (I) lattice have a structure which 
permits high adsorption. The amount and degree of 
alteration of original material to clay appear to be 
related to adsorptive capacity, and completely-altered 
bentonite forms the best activable clay. Adsorptive 
clays originating by transportation of material tend 
to contain more granular impurities than those alter
ing in situ and seem to be active, but poorly activable. 
Chemical analyses [E. E m endorfer] recorded for raw 
and activated clays show a considerable, increase in 
S i02 with a corresponding decrease, in most cases, 
of A120 3, MgO, CaO, and Fe20 3, indicating that high 
% of removable bases accompanies high adsorptive 
capacity. (I) is the most highly adsorptive clay 
mineral studied. L. S. T.
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Earth structure and earth origin . K. F.
Mather  (Science, 1939, 89, 65—70).—An address.

L. S. T.
Calculation of geological age. N. B. K eevil  

(Amer. J. Sci., 1939, 237, 195—214).—New equations 
for computing the age of rocks and minerals from 
radioactivity data are developed. Errors in former 
work are discussed. By a suitable choice of equations, 
any desired degree of accuracy in calculation of the 
age can be obtained for all methods involving the 
accumulation of Pb and He from the Th, U, and 
actino-U series. At low ages the simple equation 
incorporating recent vals. of the disintegration consts. 
is satisfactory, whilst for rocks of high age the new 
equation given can generally be applied. L. S. T.

O xygen m ethod for geological age determ in
ation based on atom ic disintegration ; applic
ation to Karelian, W ilberforce, and South  
Dakotan uraninites. V. G. Ch lopin  (Bull. Acad. 
Sci. U.R.S.S., 1938, S6r. Chim., 489—497).—The 
geological age is calc, from the U 0 2 : U 0 3 ratio on the 
assumption that the U was originally present solely 
as U 0 2, and that the 0  content has remained const. 
The applicability and limitations of the method are 
discussed, particularly in relation to the Pb method.

L. J. J.
G eological age of uraninites and monazdtes 

from  the pegm atite veins of north Karelia.
V. G. Chlopin  and M. E. Vladimirova (Bull. Acad. 
Sci. U.R.S.S., 1938, S6r. Chim., 499—508).—The Pb 
method gives close agreement between secondarily 
unaltered samples from the same or different veins; 
secondary alteration causes too high vals. No change 
of Pb : U ratio occurred during crystallisation. Re
sults by the 0  method (cf. preceding abstract) are in 
agreement. North Karelian and Manitoban mon- 
azites give ages (by Pb method) >  those of associated 
uraninites. The upper limit for North Karelian 
pegmatites is 1600 X 106 years. L. J. J.

N itrogen, argon, and neon in  the earth’s crust 
w ith  applications to cosm ology. (Lo r d ) R a y 
leigh  (Proc. Roy. Soc., 1939, A, 170, 451—464).— 
The ratio of A to Ne was determined for a no. of 
plutonic rocks by extracting the gases by heat. The 
method of manipulation of the gases is described. 
The ratio Ne : A is of the same order as the ratio of the 
gases in the atm., a fact which is not in favour of the 
view that there has been a loss of Ne from the atm. 
Pumice stone contains an exceptionally high propor
tion of Ne. The rocks examined contained about 
0-04 c.c. of N per g . ; the N is mainl\r in combination. 
It is concluded that the rocks contain in all — 50 times 
as much N as the atm .; it is not necessary to regard 
the atm. as primitive and no difficulty arises as to 
why the earth did not lose its N when its temp, was 
high. G. D. P.

Cause of the colour of the blue quartzes of the
charnockites of South India and of the Champion
gneiss and other related rocks of M ysore. N.
J ayaraman (Proc. Indian Acad. Sci., 1939, A, 9,
265—285).—The blue colour of charnockite quartz
and opalescent blue quartz from the Champion gneiss
is due to the presence of Ti, and the intensity of colour
is cc [Xij. The coloured quartzes show a brownish- 
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yellow turbidity in transmitted light, the intensity of 
which is oc the intensity of the blue colour in reflected 
light. The turbidity is also due to Ti. Heating 
destroys the blue colour and the turbidity. The 
various types of quartz have been examined micro
scopically and chemically. W. R. A.

Siliceous sinter from  Vis Island (Lissa), 
D alm atia. S. Miholi6 (Bull. Soc. scient. nat. 
Croat, 1937—1938, 49/50, 49—56).—The sinter 
contains S i02 73-15, A1,03 0-24, Fe20 3 0-15, MgO 0-02, 
CaO 15-98, Na„0 0-14,“ K20  0-12, H20 +  0-07, H20 -  
0-03, C02 10-46, SnO, 0-0027, PbO 0-0212, ZnO 
0-0265, SrO 0-0280, BaO 0 0007, total 100-44%.

L. S. T.
Sedim entary siliceous rocks, hornstone, and 

the flint problem . J. K u h n e l  (Z. deut. Geol. Ges., 
1939, 91, 207—231).—The possible origin of horn- 
stone and flint is discussed. L. S. T.

Is a therm al hypothesis of flint form ation  
p ossib le?  W. W etzel [with D. W irtz] (Z. deut. 
Geol. Ges., 1939, 91, 231—236).—Kuhnel’s views 
(preceding abstract) are criticised. L. S. T.

Therm olum inescence in several m arbles. M.
DibRiBisRE (Bull. Soc. Framj. Min., 1938, 61, 295— 
296).—The orange thermoluminescence which occurs 
in many marbles and breccias is not closely associated 
with their age. It appears most often as luminous 
points, and seems to be connected directly with 
crystallisation. Marbles showing thermoluminescence 
are enumerated. L. S. T.

Attapulgite. J. d e  L apparent  (Bull. Soc. Fran9 . 
Min., 1939, 61, 253—283).—A reply to criticism (A.,
1937,1, 484; A., 1938,1, 218) and a reiteration of the 
author’s views (A., 1938, I, 52). The mineral con
stituent of Attapulgus clay is not montmorillonite.

L. S. T.
M ineralisation of the deposits of B ucium , 

Alba D istrict. T. P. Gh itu lescu  and D. Giu§cA 
(Bull. Acad. Sci. Roumaine, 1938, 20, 34—44).—The 
general geology and mineralisation of the district are 
described. The distribution of the sulphide minerals 
and sylvanite, hessite, altaite, and petzite in the 
Arama vein is described. Enargite (analysis given) is 
recorded from Rumania for the first time. L. S. T.

Leverrierite from  the lateritic form ations of 
French W est Africa. J. d e  L apparent  and R. 
H ocart (Compt. rend., 1939, 208, 1465—1467; cf. 
A., 1934, 387).—The detection (by the Debye- 
Scherrer method) and occurrence of the mineral are 
described and discussed. A. J. E. W.

Tin deposits of the B lack  H ills, South Dakota.
E. D. Gard ner  (U.S. Bur. Mines, 1939, Inf. Circ. 
7069, 78 pp.).

H . U ngem ach, 1879—1936. R. H ogart (Bull. 
Soc. Franf. Min., 1938, 61, 142— 172).—A review of 
Ungemach’s contributions to crystallography.

L. S. T.
Factors in  o il accum ulation. V. C. I lling  (J- 

Inst. Petroleum, 1939, 25, 201—225).—An investig
ation of the influence of texture and buoyancy in 
the flow of oil and H 20  mixtures through sands and 
its bearing on oil accumulation. T.C. G. T.


