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MARCH, 1938.
Spectrum of the hydrogen flam e. V. K o k and M. Z i s k in (J. Phys. Chem. Russ.,
1937, 10, 360—366; cf. A., 1937, I, 493).—One
activated mol. of OH is formed for every 106 mols.
of H20 .
J. J. B.
drateev

Spectrum of the arc in hydrogen.

R. W.

W ood and G. H. D ie k e (Physical Rev., 1938, [ii],

53, 146—152).—The spectrum of tho arc-like dis
charge in H2 and HD at about 50 cm. and 1 amp.
in a special form of discharge tube was photographed
with a 15-ft. grating and compared with the ordinary
vac. discharge spectrum. Differences are discussed
and explained.
N. M. B.
E quilibrium in electrodeless discharge. I.
Disappearance of hydrogen in electrodeless
discharge. II. E lectrodeless discharge through
w ater vapour and silane. III. E lectrodeless
discharge through oxygen. IV. E lectrodeless
discharge through carbon dioxide. N . B . B h att
and S. K. K. J a t k a r (J. Indian Inst. Sci., 1937,
20, A, 25—33, 34—42, 43—45, 46—48).—I. The rate
of disappearance of H2 depends on the previous
history of the degassed Pyrex tube arid the input
of the oscillator used for the discharge. A fatigue
effect is observed.
II. By removing tho condensiblo products formed
in the above discharge, the H2 is found to be adsorbed
in a unimol. layer in a quartz tube and a multimol.
layer in a Pyrex tube. Further loss of gas is due to
formation of H20 vapour, which is itself 70% dis
sociated by the action of the discharge. No Si
hydride could bo detected; SiH4 introduced in the
discharge tube decomposed into Si and H 2.
III. The quantity of 0 2 adsorbed corresponds w ith
the formation of a unimol. layer in a quartz tube.
No 0 3 could be detected.
IV. C02 at 0-185 mm. is 25% dissociated in an
electrodeless discharge and about 70% in the presence
of 0-0725 mm, H2.
D. F. R.

pressure, potential, and resistance is observed and
discussed theoretically.
F. J. L.
Zeem an effect of the p 5d configurations of
neon and argon. J. B. G r e e n , J. A. P e o p l e s ,
jun., and B. F r ie d (Physical Rev., 1938, [ii], 53,
105).—Preliminary resolution of configurations to
allow the determination of g factors gives results in '
good agreement with available data.
N .M . B.
Rotational analysis of the visible 0 2+ bands.
T. E. N evin (Nature, 1937,140,1101).—Details of the
structure of these bands obtained by a heavy discharge
through He containing a small amount of 0 2 are
recorded. Preliminary vais, for the mol. consts. are
given.
L. S. T.
Effect of current density on ionisation p rocesses
in the spontaneous discharge in the inert gases.
R. S c h a d e (Physikal. Z ., 1937, 38, 1021— 1024).__
The falling characteristic and lowering of spark
potential of pure inert gases on irradiation cannot be
explained as due to a space-charge effect. It is
duo to an ionisation process which depends on the
square of the c.d. The process is probably one of
ionisation by collision of two metastable atoms.
When small amounts of other inert gases are added
the life period of the metastable atoms is considerably
reduced. The addition of small quantities of Hg
to A or of A to Ne reduces tho slope of the charac
teristic considerably. The glow discharge is also
affected by c.d.
A. J. M.

P redissociation of sulphur. F . O l s so n (Z.
Physik, 1938, 108, 40—44).—Tho absorption band,
X 2799, of S2 shows distinct broadening of tho lines.
Certain lines of the band at X 2829 show broadening
but all those of the band at X 2860 are sharp. The
limit of predissociation therefore is X 2829. LochteHoltgreven’s observations of the effect of pressure
on the predissociation region could not be confirmed
H. C. G.
Spectrum of A+ at 1-2 x 10^ Tor pressure.
Spectrum of H , from 4225 to 4756 A. N. A. W. v o n M e y e r e n (Ann. Physik, 1938, [v], 31, 193—
K e n t and R. G. L a c o u n t (Astrophys. J., 1937, 86,
218; cf. A., 1938, I, 109).—Measurements have been
311—320; cf. A., 1937, I, 157).— XX of 435 lines, made of the intensity distribution in the A+ spectrum
measured with a 21-ft. concave grating, are com at 1-2 X 10-4 Tor. Distribution within the multiplets
pared with those given by former investigators.
is, for the most part, in agreement with the formula
L. S. T.
of Sommerfeld, Hônl, and Kronig, even for terms of
Gas discharge at low - and high-frequency which the multiplet splitting is not in accordance
alternating discharge. H. J. L i n d e n h o v i u s with pure Russel 1-Saunders coupling. It was observed
(Physica, 1937, 4, 1212—1223).—The first appearance that, for doublet transitions with simultaneous
of luminous discharge, and its reappearance in No, alteration of the nuclear configuration, transitions in
are investigated at low frequency (0—104 Hertz) and which the azimuthal quantum no. is unchanged are
at high frequency (10s—107 Hertz). The effect of preferred.
0 . D. S.
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P ressure effects of hom ogeneous p otassium
vapour in absorption. D. S. H u g h e s and P. E.
L lo y d (Physical Rev., 1037, [ii], 52, 1215— 1220).—
Using the new corrosion-resistant MgO windows for
the absorption cell, tho K resonance lines XX 7664-9,
7699-0 in absorption of a homogeneous vapour were
obtained for the pressure range 0-001—20 mm., and
contours were investigated. Corresponding half
breadth magnitudes were several times that predicted
by the theory of resonance interaction. The infra
red K2 bands were observed.
N. M. B.
A nom alous dispersion m easurem ents on the
first doublets of Cu and of Au. L. A llegrettc
(Nuovo Cim., 1937, 14, 337—342).—The ratios of
the no. of dispersion electrons for the two lines of the
first doublets of Cu and of Au are 2-01 and 2-18,
respectively.
0 . J. W.
Zeem an effect on hyperfine structure com pon
ents. E. R a s m u s s e n (Z. Physik, 1937, 107, 741—
745).—The Zeeman effect with hyperfine structure
of the Cd I line, X 4678, has been examined in a field
of 500 oersted. Results confirm Goudsmit’s theories
regarding hyperfine structure.
H . C. G.
P olarisation effects in the electric arc. R.
B r e c k po t and C. W e y n (Ann. Soc. Sci. Bruxelles,
1937, 57, 306—317).—Investigations previously re
ported (cf. A., 1936, 1082) aro extended to the effect
of Sb on Sn and Sn on Sb (0-3—3%) in the lines of
the Pb-Pb and Pb-graphite arc. Curves for the
intensity variations of tho lines with concn. of
impurity are given and discussed.
N. M. B .
Spectrum of the cæ sium m olecule. W.
F inkelnburg and 0 . T. Hahn (Phvsikal. Z., 1938,
39, 98—100).—118 absorption bands in the infra
red between 11,292 and 9077 a. have been measured.
The bands show a definite structure, the width being
too great for true rotational structure. In the emis
sion spectrum, in addition to broadened lines, three
diffuse bands with max. at 7187, 7127, and 7060 a.
were found, of which the intensity increases much
more rapidly than that of the lines with increasing
v.p. They occur also in the absorption spectrum.
Comparison of vibrational quanta of the alkalimetal mois, shows that the quotient of these for two
electronic states is approx. const, for all these metals.
The nuclear separation, r, for Cs2 is 4-55 a., the
moment of inertia, 70, is 2270 X 10-40 g.cm.2, and the
rotational const. Ba is 0-012 cm.-1 These were calc,
by Badger’s equation (A., 1934, 477), which also
gives for Rbo, r = 4-23 a., / 0 = 1260 x 1040 g.cm.2,
and B0 = 0-Q22.
A. J. M.
Spark spectra of cæ sium . R . R ic a r d , (M l l e .)
M. G iv o r d , and (M l l e .) F. G eo rg e (Compt. rend.,
1937, 205, 1229—1230 ; cf. A., 1925, ii, 451 ; 1933,
200).—Tho spectrum of an electrodeless -discharge
in Cs vapour, between 6000 and 900 A., has been
photographed. Three groups of lines, distinguished
by tho necessary exciting potentials, are observed ;
the first consists of the arc spectrum, and the second
of the spectrum of Cs n, a classification of the principal
lines o f which is given. XX of the chief lines in the
third group, between 2400 and 2000 A., are given.
A. J. E. W.

F irst spark spectrum of cerium , Ce II.

W. E.

A l b e r t s o n and G. R. H a r r iso n (Physical Rev.,

1937, [ii], 52, 1209—1215).—By applying the spectral
interval sorter (cf. A ., 1934,.51) and a now interval
recorder to new data obtained with the automatic
recording spectrum comparator a preliminary term
analysis for the range 5000—2850 a ., accounting for
584 lines as transitions between 31 lower and 51
upper states, is tabulated. The analysis due to
Haspas (cf. A., 1936, 128) is not supported. Calc,
and observed wave no. differences are in close agree
ment. Several assignments were checked with
partly resolved Zeeman patterns and abs. J vals.
were determined.
N. M. B.
Arc and spark spectra of ytterbium . W. F.
M eg g ers and B. F. S c r ib n e r (J. Res. Nat. Bur.
Stand., 1937, 19, 651—664).— XX and intensities are
recorded for 1668 lines, 400 due to Yb, 1250 due to
Yb+, and a few possibly due to Yb++. The ground
states of the Yb, Yb+, and Yb++ atoms are probably
associated with the 4 / 146s2, 4 / 146s, and 4 / 14 electron
configurations, respectively.
J. W. S.
Spectrum of doubly ionised m ercury, H g HI.
M. W. J o h n s (Canad. J . Res., 1937, 15, A, 193—
201).—The spectrum of Hg has been measured from
X 400 to 11,000 a ., and the analysis of Hg ill is
extended to include 77 new and 7 unidentified terms.
Isotope shifts have been observed in 11 lines, con
firming their classification.
D. F. R.
P ressure effects on spectral lin es. H. M a r g e n a u a n d W . W . W a t so n (Rev. M od. Phys., 1936,
8, 22—53).—A review.
Ch. A b s . (e)
C haracteristics of the electric arc. A. K o tec k i
(Acta phys. polon., 1935, 4, 113—122; Chem.
Zentr., 1936, i, 4404).—Current^-voltago character
istics are discussed with particular reference to the
effect of the electrode materials.
J. S. A.
M easurem ents of the spectral inten sity of the
radiation standard lam p of Krefft, R ossler, and
Riittenauer in the ultra-violet. E. F isc h e r
(Z. tech. Physik, 1937, 18, 336—342).—Further
tests confirm the constancy of spectral distribution
in the standard lamp o f Krefft el al. Relative
intensities from 4358 to 2483 A. are tabulated.
O. D. S.
Initiation [of glow discharge] and voltage change
of initiation. W. R o g o w sk i and A. W a l l r a ff
(Z. Physik, 1938, 108, 1— IS).—Tho initiation of a
glow discharge and tho relation between striking
voltage, y-ionisation, and certain secondary effects
is examined mathematically with spccial rcfercnco
to air, A, and Ne.
H . C. G.
Sodium content of the head of the great daylight
com et, Skjellerup 1927K. A . A d e l , V. M. S l ip iie r ,
and R. L a d e n b u r g (Astrophys. J., 1937, 86, 345—
362).—-Spectrograms show the D-lines of Na in emis
sion with practically equal intensity.
L. S. T.
Does iron occur in the Solar co ron a? ( a )
A. R u b in o w ic z . (b) F. J. M. S t r a t t o n (Nature, 1938,
141, 81).—Discussions.
L. S. T.
Light of the n igh t sky. J. K a p l a n (Physical
Rev., 1937, [ii], 52, 1252).—Evidence is given that
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10 new members of the tail bands in the CN violet
2S->- -X system over XX 3000—3400, observed in a
high-pressure auroral tube, are enhanced analogously
to the enhancement of the green sequence of the
first positive N2 group in the auroral glow, and that
the night sky excitation produces selectively the tail
bands of CN. XX of the latter in the range 3438—
4085 agree closely with unidentified night sky radi
ations reported by Gauzit (cf. A., 1935, 3).
N. M. B.
Double scattering of polarised X -rays. P.
K ir k pa t r ic k (Physical Rev., 1937, [ii], 52, 1201—
1209).—Mathematical. Formulae are given for the
intensity of twice scattered X-radiation emerging from
a scattering body at 90° to an incident beam of arbitrary
polarisation. Spherical and cylindrical scatterers
(primary radiation incident parallel and normal to
the cylinder axis) are treated.
N. M. B.
Röntgen interference of self-lum inous crystals.
H. O tt (Ann. Physik, 1938, [v], 264—288).—
Mathematical. A wave-kinematic theory of the
Kossel interference (cf. A., 1935, 1306) is developed
and its relation to the theory of von Laue (cf. ibid.)
discussed.
O. D. S.
Characteristics of therm o-electronic em ission
of thoriated m olybdenum . P. G b a u w i n (Compt.
rend., 1937, 205, 1375—1377).—The emission of
filaments containing 2-6% of Th has been examined.
Activation occurs at 1500—1800° k ., and has a max.
velocity at 1750° k . The filaments deteriorate
rapidly on repeated activation and deactivation.
The Richardson consts, A and <I> are l-OiO-25
amp./cm.2-deg.2 and 2-61 ¿0-01 ev., respectively.
A. J. E. W.
Energy distribution of photo-electrons from
sodium . A. G. H il l (Physical Rev., 1938, [ii],
53, 184— 193).—Using the retarding potential method
with concentric spherical electrodes, the total energy
distribution functions for photö-electrons from
evaporated Na surfaces were determined for XX
6250—2302 a . The discrepancy between results
and the theoretical energy distribution curves can
be accounted for by assuming a selectively trans
mitting surface field, with a transmission max. at
0-5 e.v. The disagreement of the calc, and ex
perimental spectral distribution function for the
image field is only partly corr. by the uso of the
selective transmission barrier. It is concluded .that
the frequency dependence of the quantum absorption
probabUitj7 and the energy dependence of the barrier
transmission probability differ from the image field
predictions, the discrepancy being related to the
practical impossibility of producing an “ ideal ” Na
surface.
N. M. B.
D isintegrations caused by electrons of very
h igh energy. J. S olomon (Compt. rend., 1937,
205, 1231—1232).—Theoretical. Calculations of the
effective cross-section of an at. nucleus, based on the
Bohr and Hartree nuclear models, are compared.
A .J .E .W .
S plitting-off of electrons from a m agnesium
oxide cathode through positive ion rebound
in an anom alous g lo w discharge. A. G ü n t h e r S ch ulze and W. B I r (Z. Physik, 1937, 107, 730—
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740).—Glow discharges were set up between a Fe
anode and an oxide-coated electron metal ( = MgO)
cathode in a no. of rare gases, H2, N2, and 0 2. When
energy arriving at the cathode, observed calorimetrically, is subtracted from the calc, energy, the difference
is simply related to the no. of electrons split off
from the cathode surface after positive ion rebound.
L. G. G.
A tom ic electron velocities. A. L. H u g h e s
and M . M. M a n n , jun. (Physical Rev., 1937, [ii],
53, 50—63).—It follows from Jauncey’s treatment of
electronic collisions (cf. A., 1934, 1282) that the
energy distribution of fast scattered electrons is
identical with the distribution of component velocities
of the at. electrons producing the scattering; the
latter distribution is identical in shape with the profile
of the Compton modified band in X-ray scattering.
A beam of 1000—4000 v. electrons was directed into
He at low pressure and the distribution of energies
of electrons scattered at 34-2° was measured. Results
gave a profile for the Compton modified band in
good agreement with calculation, hence giving a
new method of investigating at. electron velocities.
N. M. B.
P assage of slow electrons (0—200 V.) through
m etal foils. H. K atz (Physikal. Z., 1937, 38,
981—984).—Thin foils of Ag which were very trans
parent to slow electrons were prepared. For low
primary electron energies the electrons pass through
without much loss of energy or change of direction.
The higher is the primary energy the smaller is the
no. of transmitted electrons which retain their
original energies. Considering only those electrons
transmitted without loss of energy, there is a max.
in the transmission curve, showing that there is a
definite energy for which electrons are transmitted
by the foil particularly easily. The previous treat
ment of the foil influences the transmissibility con
siderably. It is not due to spaces in the foil.
A. J. M.
Liberation of secondary electrons in adsorption
layers. O. K r e n z ie n (Physikal. Z., 1937, 38, 994).
A. J. M.
Secondary electron em ission . I. Secondary
electron em ission of m etals. H. B r u in in g
and J. H. d e B o er (Physica, 1938, 5, 17—30).—
Data are recorded for Li, Ag, Cs, Be, Mg, B a , Al,
and Cu. The electropositive elements have a smaller
secondary emission with a primary electron energy
of < 100 v. than metals with a high work function.
Results to the contrary are due to experimental
errors.
H. J. E.
Intensity of the principal electronic conversion
lines of the active deposit of th o ro n ; photographic
efficacy of electrons. R. A r n o u l t (Coinpt. rend.,
1937, 205,1380— 1382).—The ¡5-ray emission spectrum
of the deposit has been investigated photographically
and with a Geiger-Muller counter; comparison of
the results enables the relative blackening of the
photographic plate for electrons of different energies
to be deduced. The results are in accord with those
of Ellis and Aston (A ., 1928, 932).
A. J. E. W.
E xcitation of gases at very low pressures by
electron collision . W. v o n M e y e r e n (Ann.
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Physik, 1938, [v], 31, 164—176; cf. A., 1935, 4).—A
method by which spectra of high intensity are excited
by electrons in A at low pressure, 1 x 10*'1 Tor, is
described.
0 . D. S.
Light-excitation by hydrogen and deuterium
positive rays. W. H anLE (Physikal. Z., 1937,
38, 995—998).—The intensity of light emitted when
He and A are excited by electrons, protons, and
deuterons depends on the velocity of the particles.
For A the intensity is greater when excited by H
than by D particles of the same energy, up to a max.
The reverse is the caso for particles of the same
velocity. Tho intcnsity-energy and intensityvelocity curves for He and A are compared. The
excitation of H and D atoms on collision with He
was examined as a function of the Idnetic energy
of the H and D atoms, and the effect of pressure on
the intensity of the H, D, and He lines was
investigated.
A. J. M.
R ecom bination o£ ions in pure oxygen as a
function of pressure and tem perature. M. E.
G a r d n e r (Physical Rev., 1938, [ii], 53, 75—83).—
The modern technique employed ensured a thoroughly
outgassed ionisation chamber prior to the intro
duction of carefully purified 0 2 and elimination of
initial recombination. Curves showing the variation
of the recombination coeff. a with time at given
pressures for 10—76 cm., and with temp, for —78°
to 105°, are given, and results are in general agree
ment with Thomson’s, but not with Langevin’s,
theory, a is const, at a given pressure over extended
time intervals; tho val. found at 25° and 76 cm. is
2-08 i 0-05 X 10~G. The influence of initial re
combination and retarded diffusion is discussed
with reference to Loeb’s treatment.
N. M. B.
Large-angle scattering and energy lo ss of
p otassium ions scattered by heavy m onatom ic
g a ses. A- G. R o u se (Physical Rev., 1937, [ii],
52, 123S—1244).—A beam of K ions of energy
range 90—360 v. was scattered by collision with A,
Kr, Xe, and Hg vapour and angular distribution
was observed. For slower particles the scattering
per unit solid angle relative to the centre of mass
of the colliding particles. decreases with angle; at
higher voltages the scattering increases at larger
angles. The scattering at the .larger angles increases
with voltage. Results are not compatible with a
rigid sphere at. model, and the large deviations may
be associated with exciting or ionising collisions.
N. M. B.
Transference of charge from slow ions w ith
positive resonance difference. F. W olf (Physikal.
Z., 1937, 38, 992—994).—Experiments on collision
of slow ions with gas mols. show that transference
of charge occurs more readily with excess of internal
energy than when kinetic energy has to be used.
A. J. M.
K inetic theory of the m otion of ions in g ases.
F. B. P id d u c k (Physical Rev., 193S, [ii], 53, 197).—
A summary of an original paper (cf. Proe. London
Math. Soc,, 1915, 15, 89), and reference to results
subsequently rediscovered (of. Tonks, A., 1937, I,
338).
N. M. B.

i (c, d)

At. w t. of lead from a specim en of S t. Joachim sthal pitchblende. Lead-uranium ratio of this
pitchblende. G. P. B a x t e r and W. M. K e l l e y
(J. Amer. Chem. Soc., 1938, 60, 62—64).—The at.
wt. of the Pb specimen is 206-50; the calc, proportion
of common Pb is 41-3%. The Pb : U ratio is 0-0314.
The calc, age of the mineral is 239 X 106 years, or,
by the logarithmic formula, 234 X 106 years.
E. S. H.
Separation of the lith iu m isotopes. P artial
separation of 6Li and 7Li by electrolysis. L.
H olleck (Z. Elektrochem., 1938, 44, 111—120).—
Aq. LiCl (9 kg. in 18 1. of solution) has been elec
trolysed, using a Hg cathode, until only 0-1% of the
LiCl remained. The at. wt. of the Li in the residue,
determined by decomp, with AgN03, was 6-89 as
compared with 6-94 for the initial LiCl, indicating an
increase of 71% in the [6Li]. The separation factor
for electrolysis at a Hg cathode is 1-079.
J. W. S.
Enrichm ent of rubidium iso to p es. W . W a l c h e r
(Physikal. Z., 1937, 38, 961—964).—A method of
separating Rb isotopes by means of a mass-spectro
graph of high intensity is described. 85Rb (about
6 (xg. per hr.) was collected in a C cylinder, which was
later used as a cathode in a He discharge tube, and
the spectrum was examined. The hyperfine struc
ture of the Rb i resonance line 7800 a . was in
vestigated for the separated 85Rb and 87Rb, and
indicated the purity of the isotopes.
A. J. M.
M ass ratio of the carbon isotopes from the
spectrum of CN. F. A. J e n k i n s and D. E. W ool 
d r id g e (Physical Rev., 1938, [ii], 53, 137—140;
cf. A., 1936, 1225).—Using a source containing C
enriched about 10 times in 13C, obtained from CH4
by diffusion by Hertz’s method, the violet CN bands
were photographed and measurements are given of
the lines of low rotational quantum no. in the 0,0,
0,1, and 0,2 bands of 13C14N and of 12C14N. The
accurately determined vibrational consts. of the
normal states of both mols. give the val. 0-97898J0-00002 for the isotope mass coeff., corresponding
with 13C = 13-0088, in agreement with the massspectrograph val.
N. M. B.
Chem ical elem ents and natural atom ic types
according to th e view point of investigations
of isotop es and nucleus. O. H a h n (Ber., 1938,
71, [.¿1], 1—14).—A review of publications from the
end of 1936 to the end of 1937. The customary
table is extended by the addition of the estimated
vals. of the limits of error in tho determination of
“ chemical ” at. wts. from physical data. Detailed
consideration is given to the elements, H, He, Be, C,
O, P, A, K, Zn, As, Br, Kr, Rb, Cd, I, Xe, Cs, Nd,
Lu, W, Os, and Pb.
H . W.
M ass-spectrography and nuclear structure.
J. M a t ta uc h (Physikal. Z., 1937, 38, 951—960).—A
review dealing with the “ optics ” of the massspectrograph and methods of increasing resolving
power. The use of the mass-spectrograph for the
accurate determination of mass defects is considered,
and the results are compared with those obtained from
energy determinations in nuclear transformations.
The p-active isotopes of K and Rb, and the empirical
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isobar rule that no two stable isobars which arise
from neighbouring elements can exist, are discussed.
A further empirical rule is put forward stating that
all elements have only one or two stable isotopes of
odd mass no., and when there are two they are
approx. equally abundant. The; same .exceptions
are found to this rule as to the first.
A. J. M.
Second-order focussin g m ass-spectrograph,
and isotopic w eig h ts by tbe doublet m ethod.
F; W. A st o n (Proc. Roy. Soc., 1937, A, 1 6 3 , 391—
404).—An improved mass-spectrograph having an
accuracy approaching 1 in 105 is described. The
isotopic wt. of 12C was determined with particular
care; the packing fraction and isotopic wt. of > 2 0
elements are tabulated, some for the first time.
G. D. P.
A tom ic m a sses of tbe heavy elem en ts. A. J.
D e m p s t e r (Physical Rev., 1938, [it], 5 3 , 64—75).—
Investigations reported by Bainbridge (cf. A., 1937,
I, 542) for light elements are extended to heavy
elements, using as a new source of ions a high-frequency
spark between solid electrodes, and comparing at.
masses by means of a double-focussing mass spectro
graph. The small displacement between the
positions of multiply charged ions of one mass and
atoms of another mass is measured and gives a val.
for the difference in the packing fractions of the two
at. masses. Precision data for 21 pairs of ions and
approx. data for 8 other pairs are given and discussed.
N. M. B.
Genetic relation betw een indium and tin.
E . D. E a stm an (Physical Rev., 1937, [ii], 52, 1226—
1227; cf. A., 1934, 939).—The widespread association
of In with Sn in Sn ores, as shown by existing data,
is taken as an indication of a genetic relation ascribed
to a “ forbidden ” transition of n sSn to llsIn.
N. M. B.
Radioactive isotopes of zinc and cobalt. C.
P e r r ie r , M. S a n t a n g e l o , and E. S eg re (Physical
Rev., 1938, [ii], 5 3 , 104— 105).—The possible form
ation of radioactive isotopes in Cu filings from the
deflecting plate of a cyclotron tank was investigated
by adding various elements to Cu solution with
subsequent separation and measurement of activities.
Absorption and decay curves for Zn and Co give
evidence of Zn isotopes of possible masses 64, 65, 66,
and 67, and Co isotopes 60 and 62. Mechanisms of
formation are discussed.
N. M. B.
M odern ideas concerning tbe nucleus of tbe
atom . L . I. S c h ip f (Gen. Elect. Rev., 1937, 4 0 ,
504—510).—Developments subsequent to Ruther
ford’s nuclear theory of 1911 are reviewed.
R. B. C.
O ptim um counting-tim e for m easuring the
inten sity of a radioactive source. J . T a n d b e r g
(Proc. Physical Soc., 1938, 5 0 , 87—89).—When the
intensity of a radioactive source is measured by
means of a Geiger-Miiller counter, max. accuracy is
obtained by continuing the counting for a finite time
which depends on the average life of the source and
on the intensity of the background interference.
N. M. B.
Stability of neon and carbon w ith respect to
a-particle disintegration. L . L a n d a u (Physical
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Rev., 1937, [ii], 5 2 , 1251).—Kalckar’s proposal
(cf. A., 1937, I, 544) to explain the observed stability
of ^Ne and 12C against a-decay by small l-s coupling
is criticised. An explanation based on the funda
mental conservation laws is given.
N. M. B.
C ollisions of a-particles w ith neon and deuter
iu m nuclei. J. T. M cCa r t h y (Physical Rev.,
1938, [ii], 5 3 , 30—34).—About 600,000 Th-C and
-O' a-particlo tracks were photographed in a cloud
chamber filled with Ne-D2 mixture. An analysis of
the elastic collisions with Ne atoms gave a rangevelocity diagram by which Eaton’s curve (cf. A.,
1936,132) was corr. in the region of small velocity. A
rangc-velocity curve is obtained and discussed for
collisions with deuterons (cf. M ano, A., 1935, 275).
In all cases collisions were clastic.
N. M. B.
Resonance effect for (a, «) nuclear transform 
ations. E. F u n f e r (Physikal. Z., 1937, 3 8 , 967—
969).—The excitation curves of neutron emission from
N2 and A when bombarded with a-particles of energy
6—7 m.e.v. from Th-C' have been obtained. The
neutron emission in both cases is not a continuous
function of the energy of the a-rays, but takes place
in a scries of narrow resonance stages, outside which
neutrons cannot be detected.
The no. of such
resonance stages for A is > for N 2 over the same
energy interval.
The results are discussed in
connexion with Bohr’s theory of nuclear trans
formations, with which they agree.
A. J. M.
Independence of the d isintegrations of polon
iu m atom s. J . T h i b a u d and M. F e r b e r (Compt.
rend., 1937, 2 0 5 , 1383—1385).—The emission of
a-particles from Po has been investigated, using a
large source and a counter of small solid angle, and a
single-grain source with a spherical counter. Stat
istical examination of the results shows constancy
of emission in the first case, and also in the second
case except for very long or very short intervals.
A. J. E. W.
A bsorption coefficient of p-rays from uranium Y. (M rs.) Z. V. E r c h o v a (J. Phys. Radium, 1937,
[vii], 8, 501—504).—The determination of the coeff.
of absorption showed the existence of two groups of
P-rays with coeffs. 196 and 216 sq. cm. per g. The
radioactive const, of U- Y is 2-90 X 10~2. Absorption
and decay curves are given.
N. M . B.
Heavy p-rays from Ra-E. G. E. M. J a u n c e y
(Physical Rev., 1938, [ii], 5 3 , 197).—An extension of
an investigation previously reported (cf. A., 1938, I,
115).
N. M. B.
Continuous p-ray spectrum of Ra-JS. A. F l a m m e r sfe l d
(Physikal. Z., 1937, 3 8 , 973—975).—
The continuous P-ray spectrum of Ra-E has been
investigated from the smallest possible energies to
the upper limit, secondary effects being avoided.
The curve is compared wTith the theoretical energy
distribution for p-disintegration. The Fermi curve
does not agree with the experimental results, but there
is good agreement with that of Konopinski and
Uhlenbeck for medium energies and up to 100 kv.
A. J. M.
R eflexion of p-rays. J. A. Ch a l m e r s (Phil.
Mag., 1938, [vii], 2 5 , 322—334).—Theoretical. The
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difference in vals. of the reflexion coeff. of (3-rays given
by various workers is due to different geometrical
conditions. The results of Schonland (Proc. Roy.
Soc., 1925, A, 108, 187) and Riehl (A., 1928, 344)
have been correlated.
A. J. M.
Absorption of the radiation of p otassium
sulphate and vegetable ashes by th in screens.
E. A r t ig a s (Compt. rend., 1937, 205, 1462— 1464).—
The results confirm that emission of (3-rays by the
ashes is due to radioactive K. Vals. of the absorption
coeff. [x/p for (3-rays from K are: Sn, 14-7; A l, 11;
Cellophane, 9-4. Fournier’s relation between ¡j./p
and Z (A ., 1927, 915) is obeyed for this radiation.
A. J. E. W
E xperim ental investigation of the atom ic
nucleus. R. F l e is c h m a n n (Physikal. Z., 1937,
38, 924—929).—A review dealing with improvement
of experimental technique, enabling higher intensities
to be obtained, the discovery of new types of trans
formation, absorption of slow neutrons, and the
dependence of this absorption on the energy of the
neutrons. The existence of isomeric nuclei is also
discussed.
A. J. M.
M ultiple scattering of neutrons. I. Theory
of the albedo of a plane boundary. 0 . H a l p e r n ,
R. L u e n e b u r g , and O. Cla r k (Physical Rev., 1938,
[ii], 53, 173—183).—Mathematical. The theory of
the motion of particles undergoing multiple collisions
in matter is developed and adapted to the case of
neutrons incident on a plane boundary. Results
are in agreement with observations and capture
cross-sections for the diffuse reflexion of slow neutrons
at paraffin surfaces. Relations with velocity and
magnetic moments of neutrons are discussed.
N. M. B.
Angular distribution of protons projected by
fast neutrons. P. I. D e e and C. W. G i l b e r t
(Proc. Roy. Soc., 1937, A, 163, 265—281).—Expansion
chamber records of about 2000 tracks of protons
recoiling from the impacts of neutrons of 2-4 X 106
e.v. have been obtained and the angular distribution
functions determined. It is concluded that the dis
tribution of scattered protons is isotropic about the
centre of gravity of the colliding particles, arid that
the force of interaction between neutron and proton
is very small at separations exceeding 3 X 10~13 cm.
G. D. P.
Spectrum of neutrons from P o + . B e. G.
B e r n a r d in i and D. B o c c i a r e l l i (Ric. sci. Prog,
tec., 1936, [ii], 7 , I, 128—130; Chem. Zentr., 1936, i,
4395).—The observed energy spectrum of the
reaction JB + ‘He = “ C -f- \n + y accords with
theoretical calculations.
J. S. A.
Diffusion of neutrons. I. B. P ontecorvo
and G. C. W ick (Ric. sci. Pros, tec., 1936, [ii], 7 ,
I, 134— 137; Chom. Zentr., 1936, i, 4396).—The
reflexion of neutrons from Al, Fe, Cu, Ag, Cd, and Au
surfaces shows no differences between the two groups.
J. S. A.
E xcitation function and energy distribution
of neutrons produced from boron by Po a-rays.
W. M a u r e r (Z. Physik, 1937, 107, 721—729).—
The excitation function shows 8 sharp resonance
levels of which four are definitely ascribed to the
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UB (a, n) 14N transition and two are probably ascribable
to 10B (a, n) 13N. Energy distribution measurements
indicate that most of the neutrons arise from 11B.
L. G. G.
D oppler effect of nuclear resonance level.
H. v o n H a l b a n , jun., and H. P a x t o n (Nature, 1938,
141, 116).—Evidence of broadening of the absorption
line for slow neutrons in Ag when the absorber is
heated has been obtained.
L . S. T.
Neutron absorption lim it in cadm ium . ,T. G.
H offm an and M. S. L iv in g st o n (Physical Rev.,
1937, [ii], 52, 1228—r-1231).—In view of divergent
data on the absorption of slow neutrons in Cd, the
absorption coeff. for neutrons transmitted by Cd was
measured in B. These neutrons are inhomogeneous
and thus are not absorbed exponentially. Data
obtained lead to the val. 0-41 e.v. for the absorption
limit in Cd. Resonance energy, half-width, and
neutron width are estimated.
N . M. B.
Scattering cross-section of fast neutrons by
hydrogen. R. L a d e n b u r g and M. H. K a n n e r
(Physical Rev., 1937, [ii], 52, 1255).—Evidence of
a small discrepancy between available data and
theoretical vals. is presented.
N . M. B .
Artificial disintegration and radioactivation.
G. G uioben (Ann. Soc. Sci. Bruxelles, 1937, 57,
238—283).—An exhaustive survey of investigations
for 1936 and the early part of 1937, with tabulated
summary and bibliography.
N. M. B.
O ppenheim er-Phillips process. H. A. B e t h e
(Physical Rev., 1938, [ii], 53, 39—50; cf. A., 1935,
1296).—-Mathematical. An examination of the dis
integration of nuclei by deuterons with emission of
protons (d-p reaction).
N . M. B.
Ionising pow er of som e atom ic nuclei produced
by nuclear transform ation processes. F. K ir c h n e r , H. N e u e r t , and 0 . L a a f f (Physikal. Z., 1937,
38, 969—973).—The ionising power of the H isotopes
and of 3He has been investigated. The max. ionising
power is the same for 1H, 2H, and 3H, and is about
45% of that of Po a-particles. The max. ionising
power occurs at difforent distances from the end of the
range for the three isotopes. For 3H it is 5-5—6 mm.,
for 2H 3-8— 4 mm., and for JH 2 mm. from the end.
The max. ionising power of 3He from the process
6Li (p, a) 3He is at 3-5 mm. from the end of the range
and is 3—5% < that of a-particles.
A. J. M.
M easurem ents of range and angle of projec
tion for the protons produced in the photo
disintegration of deuterium . J. C h a d w ic k , N .
F e a t h e r , and E. B r e tsc h e r (Proc. Rov. Soc.,
1937, A, 163, 366—375).—The tracks of 62 protons
produced in an expansion chamber containing a
mixture of He and “ heavy ” methane irradiated by
y-rays are recorded. The range determinations
indicate a binding energy of 2-25±0-05 x 10® e.v.
for the deuteron; the angular distribution shows the
disintegration to be mainly of the photo-electric type.
The binding energy gives 1-0090 as the mass of the
neutron.
G. D. P.
Resonance em ission of protons and a-particles.
E. W ilh el m y (Z. Physik, 1937, 107, 769—779).—
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Nuclear transformations brought about by a beam of
fast neutrons with, continuous energy distribution
result in emission o f discrete groups of protons from S
and of a-particles from N, 0 , F, and S, with energies
between 0-4 and 5-0 m.e.v. These are explained as
resonance emissions and are discussed with reference
to Bohr’s latest conceptions of nuclear reactions.
H. C. G.
Nuclear transform ations and ultra-radiation.
(a ) E. W il h e l m y . (b ) W. M a u r e r , (c ) W. G e n t n e r .
(d ) W . B o th e , H. Ma ie r -L e ib n it z , and W .
M a u r e r , (e ) K. S c h m eiser (Physikal. Z., 1937,
3 8 , 964—907).— (a ) Protons and a-particles emitted
by bombardment of N2, 0 2, SF6, and S 02 occur in
resonance groups. Comparison of results with SFfi
and S 0 2 shows that the majority of the groups emitted
from the former come from S. The groups character
ise certain excitation stages of an intermediate
nucleus formed by the introduction of the neutron.
( b ) The process investigated by Wilhelmy with
N2 [14N (n, a) n B] was reversed by bombarding B
with Po a-rays of various ranges. Neutrons corre
sponding with several excitation stages were emitted.
Some resonances due to the reaction 10B (a, n) 13N
were also found, but of the two processes, this is
subordinate.
(c) Addition processes of the {p, y) type have been
investigated. Li, B, F (CaF2), Na, and Al, all be
longing to the 4n—1 series, were bombarded with
protons up to 600 kv., the emitted y-rays being in
vestigated with regard to variation of their intensity
with proton energy, and their hardness. All excit
ation curves showed resonance stages. For Li, B, F,
and Na, (p, a) addition processes can take place.
These are compared with the (p , y) processes with
regard to resonance. From the hardness of the
y-rays the quantum energy is calc. In all cases except
Li this is < would be expected if the whole binding
energy of the proton is radiated as one quantum.
The quantum energy decreases with increasing at.
no. in agreement with Bohr’s theory.
( d ) The energy balance of the nuclear reaction
10B (a, p) 13C gives an energy change of 4-0 m.e.v.
instead of 3 m.e.v. obtained from earlier determinations
of range of protons emitted. Redetermination of the
latter gives 3-7 m.e.v. The 80 cm. group of protons
belongs to an excited state of 13C, although it has not
been possible to demonstrate this experimentally.
( e ) The penetrating secondary radiation of ultra
radiation has been investigated. For small angles
the second max. of the Rossi coincidence curve is >
the first for bundles of different angular divergence
from Pb, and represents the hard secondary radiation.
"A. J. M.
Radiations from artificially produced radio
active substances. IV. y-Rays from several
elem ents. J. R . R ic h a r d s o n (Physical R e v .,
1938, [ii], 53, 124—127; cf. A., 1937, I, 59).—
Investigations and measurements on the y-radiation
from isV (cf. Walke, A., 1938, I, 8), 13N, MCu, 27Mg,
' and wNa using an improved H2-filled cloud chamber
(cf. Kurie, A., 1936, 542) are reported and discussed.
N. M. B.
R adioactivity of nickel, copper, and zinc.
F. A. H e y n (Physica, 1937, 4 , 1224—1228).—Zn
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irradiated with fast neutrons gives rise to 63Zn or
6oZn (period 40 mini) according to the n,2n reaction,
MNi (period 2-5 hr.) by capture and the n;2n reaction
(this isotope is also obtained by irradiating pure Cu
with fast neutrons), and active Cu (period 12-5 hr.).
In Zn bombarded with slow' neutrons 69Zn is the carrier
of the activity (period 60 min.).
F. J. L.
Isom eric radio-isotopes of brom ine. A. S o lt a n and L. W e r t e n s t e i n (Nature, 1938, 141, 76).—
Irradiation of Br2 with fast neutrons up to 14 x 10®
e.v., produced by bombarding Li with 350 e.k.v.deuterons, and with neutrons from the same or from
a Rn -f Be source and slowed down in a hydrogenated
medium, shows that the ratios of formation of 80Br
(18 min.) to that of ^Br (250 min.) are 0-56 and
2, respectively.
L. S. T.
M echanical m om en t of the 87S r nucleus and
the radioactivity of 87Rb. M. H e y d e n and H .
K o pfe r m a n n (Physikal. Z., 1937, 38, 960—961).—
Investigation- of hyperfine structure of some red lines
of the Sr i spectrum gives 9/2 for the mechanical
moment of the 87Sr nucleus. Comparison with the
val. for 87Rb shows that the radioactive transformation
87Rb ->- 87Sr is accompanied by a change in nuclear
spin amounting to 3. This is in agreement with
the (3-disintegration theory. There is also a change in
nuclear magnetic moment from 2-6 for 87Rb to
-1 -1 for 87Sr.
A. J. M.
Radioactive isotopes of elem en t 43. B. N.
Ca c cia fuo ti and E. S egre (Physical Rev., 1937,
[ii], 52, 1252— 1253).—A Mo target which had been
bombarded with deuterons for many months was
analysed chemically. Decay curves of the activity
and absorption curves of radiations indicate that the
activity of the sample is due to radioactive isotopes of
element 43.
N. M. B.
Radioactivity induced in ruthenium by
neutrons. J. V e l d k a m p and H. d e V r ie s (Physica,
1937, 4, 1229).—Ru irradiated with slow7 neutrons
from a Ra-Be source gives active products with periods
of 45 sec., 4 min., 4 hr., and 22 hr.
F. J. L.
R adioactivity in silver induced by fast neutrons.
M. L. P ool (Physical Rev., 1938, [ii], 53, 116— 123;
cf. A., 1937, I, 545).—Radioactive 112Ag (3-2 hr.) was
produced by fast neutron bombardment of m Cd and
■115I n ; the upper limit of the electron ¡3-ray spectrum
is 2-2 m.e.v., and about 4 y-rays per P-ray are also
emitted. Fast neutron bombardment of 107Ag pro
duces 106Ag (24-5 min. and 8-2 days); the upper limit
of the positron ¡3-ray spectrum is 1-9 m.e.v., and of the
electron [3-ray spectrum 1-3 m.e.v. The 8-2 day
product emits a complex y-ray spectrum with about
35 y-rays per P-ray; nuclear K electron capture is
suggested to explain this anomalously high ratio.
Twenty nuclear reactions leading to radioactive Ag
are tabulated.
N. M. B.
Artificial radioactivity of tantalum . O. Ol d e n be r g (Physical Rev., 1938, [ii], 53, 35—39).—Radio
activity was induced in Ta by slow neutrons, fast
neutrons, and fast deuterons. Slow neutron capture
leads to 182Ta of half-life 97 ± 8 days. Fast neutron
bombardment excites, in addition, an 8-2 hr. period
with the emission of electrons, Ta if-radiation, and
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y-rays. The 8-2 hr. period is identical with Pool’s
9-1 hr. period (cf. A., 1937,1, 490) corr. for the super
imposed 97 day period. The process involved is
probably the capture of one neutron and the ejection
of two neutrons. The product nucleus 180Ta goes over
to 180H f largely by K electron capture with emission
of y-rays or ejection of extranuclear electrons by
internal conversion of y-rays. Deuteron bombard
ment gives a complicated decay curve rendered
inconclusive by impurities.
N. M. B.
O rigin of cosm ic rays. M. C. H olm es (Physical
Rev., 1937, [ii], 52, 1252).—A discussion of Compton’s
work (cf. A., 1938, I, 9).
N. M. B.
P enetrating cosm ic-ray particles. S . H . N e d d e r m e y e r (Physical Rev., 1938, [ii], 53, 102—103;
cf. A., 1937, I, 390).—The possible existence of par
ticles, not of unique mass intermediate between the
proton and electron, but of many masses from a few
times the electron mass up to large vais., is discussed.
• N. M. B.
T heoretical view points concerning the invest
igation of ultra-radiation. H. E u l e e (physikal.
Z., 1937, 38, 943—951).—The accuracy of radiation
theory is examined in the light of recent deter
minations on ultra-radiation by Blackett et al. (A.,
1937,1, 440) and Neddormeyer et al. (ibid., 390). The
fundamental processes giving rise to showers by
multiplication and explosion are discussed, and the
results are applied to Wilson photograph, countertube, and ionisation experiments. The spectrum of
the soft radiation falling on the earth, and the origin
of Hofmann showers, are considered.
A. J. M.
Nuclear disintegrations produced by cosm ic
rays. R. B . B r o d e and (Miss) M. A. S t a r e (Phys
ical Rev., 1938, [ii], 53, 3—5; cf. A., 1936, 1441).—
In 20,500 cloud chamber photographs 215 heavy
tracks and 10 nuclear disintegrations associated with
22 heavy tracks were observed. The ejection of a
no. of heavy particles from a single source is inter
preted as an “ evaporation ” from a highly excited
nucleus.
N. M. B .
A rtificial radioactivity produced by cosm ic
rays. W. E. R a m s e y , C. G. M o n tg o m e r y , and D. D.
M o ntg o m ery (Physical R e v ., 1938, [ii], 53, 196).—
Results reported by Clay (cf. A., 1938, I, 9) are not
supported by a modified form of the original
investigation.
N. M. B.
Energy flux of the corpuscular cosm ic radi
ation. C. G. M o ntg o m ery and D. D. M o ntg o m ery
(Physical Rev., 1938, [ii], 53,193—195).—The vertical
and total energy flux for depths below the top of the
atm. equiv. to 1 -43 in. H20 is obtained by integration
from available data and results are in close agreement
with those of cloud chamber observations. Assuming
that all the cosmic radiation energy is dissipated in
ionising and exciting atoms, it is concluded that
practically all the energy in the cosmic-ray beam is
carried by charged corpuscles, and that the con
tribution by photons, neutrons, or non-ionising
entities is negligible.
N. 51. B.
C osm ic-ray show ers. H . G e ig e r (Physikal.
Z., 1937, 38, 936—943).—A review dealing with
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experimental methods of investigating cosmic-ray
showers. The Rossi coincidence curve and the energy
distribution in showers are discussed. The types of
electron (hard or soft) and the presence of protons in
the showers are considered. The absorption of the
showers and of the radiation producing them is
discussed, and the importance of the probability
of encounter of the showers in connexion with co
incidence curves is emphasised.
A. J. M.
Latitude effect of cosm ic ultra-radiation.
A. E h m ert (Physikal. Z„ 1937, 38, 975—978; cf.
A., 1937, I, 545).—Consideration of absorption curves
for perpendicularly incident cosmic rays in depths
of H ,0 from 0-13 to 1000 m. shows that there are two
components, each characterised by a definite absorp
tion exponent. The two components are hard and
soft, respectively, and their existence explains
phenomena connected with the latitude effect. The
hard component consists primarily of electrically
charged particles for which there is a fairly simple
connexion between energy and range.
A. J. M.
Production of cosm ic-ray show ers in lead.
(M is s ) M . A. S t a r r (Physical Rev., 1938, [ii], 53,

6— 14).—Cosmic-ray showers in Pb plates of various
thickness placed in a Geiger counter-controlled
cloud chamber were photographed and classified
according to the no. of particles in the shower and
manner of production, either by an ionising particle
or by non-ionising radiation. The average shower
size increased with plate thickness. Studies of the
frequencies of showers of different sizes as a function
of plate thickness show that electron-produced and
photon-produced showers occur in approx. equal
number and are of the same character. Results are
in agreement with theory.
N. M. B.
E nergy distribution in cosm ic-ray show ers.
K. B arshatjskas (Z. Physik, 1937, 107, 713—718).—
Cosmic rays striking a platform of concrete 38 cm. thick
liberate showers of radiation which spread out from
the concrete in a divergent beam. Radiation near
the centre of the beam, within a solid angle of 7°,
liberates further radiation on striking Pb but that in
the outer beam is absorbed by Pb.
H. C. G.
Heavy particles in cosm ic radiation at a height
of 4250 m etres above sea-level. V . V e k s l e r
and B . I s a e v (Compt. rend. Acad. Sci. U.R.S.S.,
1937, 17, 189—192).—A system of proportionate
counters has been devised to measure the no. of
heavy particles produced by cosmic radiation and the
ionisation which they produce. The no. of heavy
particles (absorbed by 0-75 or 1-5 mm. of Fe) is not
increased by placing A1 over the counters, so A1 does
not emit appreciable nos. of heavy particles.
J. W. S.
[Cosm ic] show ers studied at a height of 4250
m etres above sea-level. V . V e k s l e r and B .
I sa e v (Compt. rend. Acad. Sci. U.R.S.S., 1937, 17,
193—194; cf. preceding abstract).—The dependence ,
of the no. of coincidences in proportional counters on
the thickness of the Pb screen shielding them indicates
that a large no. of the coincidences are due to cosmic
showers.
J. W. S.
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Sidereal diurnal variation in cosm ic-ray in 
ten sity. S. E. F orbush (Physical R ev., 1937,
[iij, 52, 1254).
N. M. B.
Counting properties of baked-out counter
tubes filled w itb pure hydrogen. H. E g e l h a a f
(Z. Physik, 1937, 108, 19—23).-—The effect of purity
of electrode materials, H2 filling, degassing, and baking
out of counter tubes is studied.
L. G. G.
O rigin of the X particle. G. E. M. J a u n c e y
(Physical Rev., 1937, [ii], 52, 1256; cf. Street, A.,
1938, I, 9).—Mathematical.
N. M. B.
D oes the form ula for the R ydberg constant
require revision ? J. W. M. D u Mono (Physical
Rev., 1937, [ii], 52, 1251; cf. A., 1937, I, 214).—
Discrepancies in the val. of h/e by eight different
methods are discussed with reference to estimated
error limits. The weighted mean lies away from the
Rydberg const, val., suggesting the need for revision.
Empirically, a const, multiplier (1 — a-1), where a
is of the order 137, removes the discrepancy.
N. M. B.
Structure and m agnitude of the electron.
J. R o m a id es (Praktika, 1935, 10, 164— 170; Chem.
Zentr., 1936, i, 4393).—Theoretical. An electron is
regarded as a group of electromagnetic waves rotating
about the direction of propagation.
J. S. A.
T ensorial equations of the m agnetic electron.
J. Y v o n (Compt. rend., 1937, 205, 1367—1369).—
Mathematical.
A. J. E. W.
N uclear forces, heavy electrons, and the
p-decay. H. J . B h a b h a (Nature, 1938, 141, 117—
118).—A generalisation of Yukawa’s theory (Proc.
Phys. Math. Soc. Japan, 1935, 17, 48) showing
that nuclear forces can be explained by assuming the
existence of now particles of mass ~200 times that
of the electron.
L. S. T.
Spin of the neutron. J. Schw inger (Physical
Rev., 1937, [ii], 52, 1250).—Mathematical. An
examination of data on the scattering of neutrons by
ortho- and para-H2 (cf. A., 1937, I, 543) points to the
val. \fi for intrinsic angular momentum of the neutron.
N. M. B.
M agnetic m om en ts of the proton and the
neutron. H . F r o h l ic h and W. H e it l e r (Nature,
1938,141, 37—-38).—Theoretical. In order to explain
the magnetic moment of the proton and of the neutron,
the existence of unstable particles with a mass of
-1 0 0 times that of the electron is postulated. Such
particles may form the hard component of cosmic
radiation. It is assumed that, in suitable circum
stances, a proton (or neutron) can emit a positive
(or negative) heavy electron, transforming itself into a
neutron (or proton).
L. S. T.
Nature of the interaction betw een neutron
and proton from scattering exp erim en ts.
H. S. W. M a s s e y and R. A. B uck in g h am (Proc. Roy.
Soc., 1937, A, 163, 281—297).—The possibility of
deciding the nature of the force between a neutron and
a proton from experiments on the angular distribution
of protons projected by neutron collision is subjected
to mathematical analysis. The available experi-
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mental evidence does not allow any reliable conclusion
to be reached.
G. D. P.
Collision of proton' and deuteron. K: OcmAl
(Physical Rev., 1937, [ii], 5 2 , 1221— 1225).— Mathe
matical. Calculations analogous to those of Schiff
(cf. A., 1937, I, 489) for neutron-deuteron collisions
are developed. Results disagree with experiment for
large angle scattering.
N. M. B.
T heory of nuclear reactions. L. G o l d s t e i n
(Compt. rend., 1938, 2 0 6 , 42— 44).—Mathematical.
A. J. E. W.
E xcited states of the a-particle. H. M a rg e n a u (Physical Rev., 1938, [ii], 5 3 , 198; cf. Feenberg, A., 1936, 401).— Mathematical.
N. M. B.
H eavy particles and the neutrino. G. E. M.
J a u n c e y (Physical Rev., 1938, [ii], 5 3 , 106; see
above).—Mathematical. Energy considerations in
the production of the x particle are discussed.
N. M. B.
Ratio of the m a sses of the fundam ental par
ticles. H. T.. F l i n t (Proc. Physical Soc., 1938,
50, 90 —95; cf. ibid., 1936, 48, 433).—Mathematical.
N. M. B.
Calculation of atom ic energy levels. II, III.
T. Y a m a n o u c h i (Proc. Phys.-Math. Soc. Japan,
1936, 1 8 , 10—22, 23—24).
Cii. A b s. (e)
Nature of the nuclear field. N. K em m er
(Nature, 1938, 141, 116— 117).—A modification of
Yukawa’s theory is advanced.
L. S. T.
A pproxim ately relativistic equations.
G.
B r e i t (Physical Rev., 1938, [ii], 5 3 , 153— 173; cf.
A., 1937, I, 341).— Mathematical.
N. M. B .
T heoretical investigation of nuclear forces.
F. H u n d (Physikal. Z., 1937, 3 8 , 929— 935).— A
review of recent progress in nuclear theory, dealing
particularly with forces between nuclear particles and
the structure of the nucleus.
A. J. M.
E xistence of a shortest w ave-length. A.
MiRCH (Z. Physik, 1937, 108, 128— 136; cf. A., 1937,
I, 546).—Theoretical. The probability of a shortest
X comparable in magnitude with the classical electron
radius is discussed.
L. G. G.
M axim um energy obtainable from the cyclo
tron. H. A. B ethk and M. E. R o se (Physical R e v .,
1937, [ii], 5 2 , 1254— 1255).— Mathematical. A serious
difficulty, due to relativistic change of mass, is pre
dicted if attempts are made to accelerate ions in a
cyclotron to higher energies than hitherto attained.
N. M. B.
O rigin of stellar energy. L . L a n d a u (Compt.
rend. Acad. Sci. U.R.S.S., 1937, 17, 305—306).—
The crit. mass at which a star passes from an electronic
to a neutronic state of high d is calc. The formation of
a steadily growing neutronic core is suggested as a
source of stellar energy.
R- S. B.
U niversal
constant
for
band
spectra.
A ttribution of lin es of a band to causes other than
rotation of the m olecule. H. D e s l a n d r e s (Compt.
rend., 1937, 2 0 5 , 1337— 1340).— The application of the
formula v = qdljr's' (where d1 is a universal const.,
1062-5, q and r’ are integers, and s' is the no. of excited
electrons in an atom) (cf. A., 1925, ii, 930) to vibra-
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tional and rotational lines is discussed. Doubt is
cast on the attribution of the latter to mol. rotation.
In the case of the rotational lines of a mol. AB, s' in
the above formula becomes
where j and s'2
are the nos. of excited electrons in A and B.
A. J. E. W.
Diffraction of lig h t by ripples on liquid sur
faces. I. D. S. S u b b a r a m a iy a (Proc. Indian
Acad. Sci., 1937, 6, A, 333—339).—The spectra
obtained by diffraction of Hg light X5-161 a . by a
system of ripples travelling along a liquid surface
have been photographed. The amplitude of the
ripples is calc, from the distribution of intensity in the
diffraction spectra. Damping is increased by partly
covering the surface with a uni mol. film; the ratio of
the amplitude of the damped wave to that of the un
damped is approx. oc the area of the surface covered
by the film.
P. J. L.
Interstellar m olecules. P. S w in g s and L.
R o s e n f e l d (Astrophys. J., 1937, 86, 483—486).—
The nos. of certain mols. in interstellar space have been
computed. A search for the bands of CH, OH, NH,
CN, and C2 is desirable.
L . S . T.
Photochem istry of planetary atm ospheres.
R. W il d t (Astrophys. J., 1937, 86, 321—336;
cf. A., 1935, 424).—Photochemical reactions in
volving CH4, C02, and NH3 are discussed. The exist
ence of CH4 and the failure to detect any other hydro
carbon indicate the presence of considerable H on
giant planets, and probably there is no CO, C02, or
H2S at their surfaces.
L . S. T.
T herm al radiation and absorption in the
upper atm osphere. G. II. G o d f r e y and W . L.
P rice (Proc. Roy. Soc., 1937, A, 163, 228—249).—
The radiative equilibrium at 100 km. is discussed,
taking account of the absorbing properties of 0 3,
H20 vapour, and 0 2. It is concluded that the exist
ence of temp, of the order of 1000° or more in the
F region of the ionosphere is a necessary consequence
of the presenceof appreciablequant ities of 0 2 at these
levels.
G. D. P .
Band spectra of PbSe, SnSe, and PbTe in
absorption. J. W . W a l k e r , J. W . S t r a l e y ,
and A. W . S m ith (Physical Rev., 1938, [ii], 53, 140—
145).—Full data and vibrational analyses arc tabul
ated. The band-lieads degrade towards the red, and
expressions for. the heads are found. Vibrational
coeffs. are compared with those of the band systems
in PbO, SnO, PbS, and SnS, and the expected trend
is found.
N. M. B.
Band spectrum of antim ony chloride. I.
H u d e s (Physical Rev., 1937, [ii], 52, 1256).—The
band spectrum attributed to SbCl in the region
XX4200—5600 lias been excited by means of active
N; and consists of two sub-systems degraded towards
the red.Expressions for the heads of 28 bands are
given.
N .M .B .
Calculation of the absorption lim its of silver
halides. N. K a m e y a m a and S. K i k u c h i (J. Soc.
Chem. Ind. Japan, 1937, 40, 396— 397b ).— The
absorption limits of AgCl and AgBr have been calc,
to be 3250 and 4100 a ., respectively, for the ideal
crystal. The small discrepancy from the observed

vals:, which are approx. 3900 and 4350—4600 a .,
respectively, is due to imperfections in the crystals.
R. S. B.
Absorption of ultra-violet rays by solutions
of p otassium and sodium vanadate. J. J.
M ic h a ile n k o and K. G. S c h v e b e l b l it (Redk. Metal,
1935,4, No. 3,19—21).—A sharp change in the absorp
tion of various XX in the range 2300—4500 a .
by 0 0005m-K3V 04 and -Na3Y 04 occurs when the
[H‘] is 2-5—3-0 times the [V04"']. This indicates
the beginning of the dehydration of V 04"'.
Ch . A b s . (e)

Change in absorption spectra of com plex
chrom ium salts w ith heavy w ater and heavy
am m onia as constituents. B. Duhm (Z. pliysikal.
Chem., 1937, B, 38, 359—365).—The influence on the
absorption spectra of the substitution of H by D in
[Cr(H20 )4Cl2]Cl, [Cr(NH3)5Cl]Cl2, and [Cr(NH3)e]Cl3
has been investigated at 20° and 83° k . The line
displacements, which amount to 2—7 a ., arc due, in
part, to a crowding of the individual line groups, as a
result of the D mols. having smaller fields than the
corresponding H mols. The prep, of the D compounds
is described.
C. R. H.
U ltra-violet absorption of carbon disulphide.
(Miss) O. A m iot and (Miss) H. M a r sa c (J. Phys.
Radium, 1937, [vii], 8, 498—500).—Using an intense
light source and thin layers of dil. solutions of CS2
in hexane, the absorption band at 3200 A. was
resolved into six elementary bands.
N. M . B.
E m ission spectrum of carbon tetrachloride.
R. K. A stjn d i and S. M. ELarim (Proc. Indian Acad.
Sci., 1937, 6, A, 328—332).—The emission spectrum
of flowing CC14 vapour at 0-2—0-3 mm. Hg exhibits
continuous bands X ^ . 4600, 3348, 3070, 2580, 2430,
2300 a ., and a group of strong bands XX2796—2777 a .
which coincide -with, but are not, the (0,1) bands of
the 5B system of CO. In addition a group of bands
XX 2846—2862 is observed. The analysis of these
groups suggests that the emitter is a diat. mol.,
probably CC1. The excitation energy is 4-40 e.v.
F. J .L .
Absorption spectra of liquid m ethyl iodide
and its solutions in hexane. D. P o rret (Hclv.
Chim. Acta, 1938, 21, 7—16).—The extinction coeffs.
of liquid Mel and of solutions of Mel in C6H ,4 have
been measured over the frequency range 17,000—
47,000 cm.-1, and are compared with the vals. for the
vapour (A., 1937, I, 342). All show a max. at 38.S00
cm.-1 and a min. on the short-X side, but there are
intensity differences which are discussed. The results
are discussed from the point of view of the quantum
theory, and potential energy curves are determined
for the fundamental and two excited states.
J. W. S.
Com parison of absorption spectra of som e
typical u nsym m etrical cyanine d yes. B . B e il e n s o n , N. I. F is h e r , and F . M. H am er (Proc. Roy. Soc.,
1937, A, 163, 138— 155).—Absorption curves (X =
300—S00 mji.) of 105 ethiodides in MeOH solution have
been investigated. The results are tabulated. The
observed vals. of X for max. absorption are compared
with those calc, by taking the mean the XX of
max. absorption of the two related symmetrical
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cyanines. Good agreement is obtained in the carbocyanine series; a quinoline nucleus produces diver
gence. In the absence of quinoline the frequency
change produced by lengthening the C chain joining
N atoms from 3 to 5 members is > that produced
by lengthening it from 5 to 7 members. The frequency
decrease caused by adding two C„H6 rings becomes
smaller as the C chain joining N atoms is lengthened.
Introduction of one C0H 0 ring almost always decreases
the frequency of max. absorption.
G. D. P.
R eversible polym erisation causing absorption
bands of a n ew kind in dyestuffs. G. S c h e ib e
(Kolloid-Z., 1938, 82, 1—14).—An account of work
previously published (A., 1937, I, 165, 216, 494).—
F. L. U.
A m m oniacal absorption spectrum of stercob ilin and urobilin and its relationship to the
constitution of bilirubinoid p igm en ts.—See A.,
11,71.
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Infra-red absorption spectru m of phosgene.
C. R. B a il e y and J. B . H al e (Phil. Mag., 1938, [yu],
2 5 , 98—111).—Data are recorded and applied as a test
for the general theory that the mol. forces character
istic of certain groups remain const, in passing from
one mol. to another. A comparison of the force
consts. with those of other mols. suggests that the
C—Cl and C = 0 distances in C0C12 are respectively

: ci
>

and <

the normal, and that

Cs 0 '
:c k

: ci\

is a m ore prob ab le stru ctu re th a n _

q— q

'*
C. R. H.
Infra-red absorption spectra and m odes of
vibration of benzene derivatives. I. Mono
substitution derivatives. J. L e c o m te (J. Phys.
Investigation of the interm olecular forces of Radium, 1937, [yu], 8,489—497).—Modes of vibration
w ater by m eans of the infra-red spectrum . from 6 to 16 ;j l . are discussed and identified with
G. B o ssc h iet er (Chem. Weekblad, 1937, 3 4 , 799— frequencies previously reported (cf. A., 1937, I, 344).
N. M. B.
803).—Measurements are recorded of the absorption
Infra-red absorption of benzene, chloro- and
in the region of 2-8—4-0 of dil. solutions (0-01%)
of H20 in CC14 and CS2 and of more conc. solutions in brom o-benzene. M. B a t tist a (N uovo Cim., 1937,
dioxan, COMe2, CSH6N, etc. and their bearing on the 1 4 , 343—349).—The infra-red absorption of C6H6,
structure of H ,0 is discussed. Measurements on PhCl, and PhBr in the range 0-8 to 8 ¡j.. has been
measured. The first fundamental frequency, vj,
HDO and D20 are also included.
S. C.
corresponding with the max. at 3-3 ;jl., is found to
A bsorption of carbon dioxide in the region of gether with its three higher harmonics in all three
the band at 4 -3 ¡x. between 3 0 0 ° and 1 0 0 0 ° K. C. substances and is attributed to the C-H linking.
T in g w a l d t (Physikal. Z., 1938, 3 9 , 1—6).—T h e
O. J. W.
spectral absorption of CO, and C02-N 2 mixtures
Infra-red absorption of chloroform and of
has been investigated between 300° and 1000° K. brom oform . A. M a io n e (Nuovo Cim., 1937, 1 4 ,
The emissivity, e, was calc, but results do not agree 361—364).—The infra-red absorption of CIIC13 and
with those of Schack (Z. tech. Physik, 1924, 5, 267). CHBr3 in the range 0-8 to 9 u. has been measured.
The dependence of e on concn. at room temp., Both substances show' the fundamental frequency vj
however, agrees with that calc, from the formula of (and its three harmonics) which occurs in aromatic
Schack.
A. J. M.
substances and is attributed to the C-H link (cf.
Infra-red absorption m axim a of alkali halides. preceding abstract). The assignment of other fre
0 . J. W.
J. A. W a s a s t je r n a (Soc. Sci. fenn. Comm, phys.- quencies is discussed.
math., 1936, 8, No. 19, 11 p p.; Chem. Zentr., 1936, i,
Band spectra of the h alid es of m ercury,
4402).—Characteristic frequencies arc calc, on the cadm ium , and zinc. P. T r a u tte u r (N uovo Cim.,
assumption that only the electrostatic summation 1937, 1 4 , 365—375).—The emission spectra in the
extends over the whole lattice in ionic crystals, other visible region of H gl, Cdl, and Znl have been
interactions being localised between neighbours.
measured. For these three mols. the relationship
J. S. A.
between dissociation energy andreduced mass is
T ran sm ission of blende and of som e halogen linear, and in the ground level themetal atom appears
derivatives of copper and cadm ium in the far to be in a IS state.
0 . J. W.
infra-red. M. P a r o d i (Compt. rend., 1937, 2 0 5 ,
Structure of R ayleigh radiation of liquids.
1224— 1226).—XX of absorption bands in the range
30—60 ¡x. arc recorded for ZnS, CuCl, CuBr, Cul, K. B ir u s (Physikal. Z., 1938, 3 9 , 80—90).—The
CdCl2, and CdBr,, each of which has one band in the Rayleigh radiation from PliMe, EtOH, and H20
range studied. The XX of the bands are in agreement has been examined. The coherent radiation perpen
with vals. calc, from the formula; of Born, Madelung, dicular to the incident light is completely linearly
polarised in the plane containing these two directions,
and Lindemann.
A. J. E. W.
and is dud to density variations in tlie liquids. There
Infra-red spectrum and structure of silicates was doublet-splitting of this radiation as required by
and g lasses. F. M atossi (Physikal. Z., 1937, Debye’s wave theory of heat, but the radiation also
38,
1011— 1014).—Infra-red reflexion spectra of contained a portion of which the frequency was un
glasses and silicates are similar. The position of the changed, the intensity of this being determined by v.
reflexion max. depends on the composition of the The ratio of intensities of the symmetrical triplet is
glass. Quartz, glass appears to contain crystallites. Cy/2 : (Cp— cv) : cv/2.
The incoherent
“ aniso
tropy ” radiation is related to the Raman radiation,
A. J. M;
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corresponding with rotational Raman scattering in the
vapour state. It contains no unchanged primary
radiation.
A. J. M.
Sm ekal-R am an effect and its chem ical applic
ations. A. S im o n (Chem.-Ztg., 1938, 62, 69—74).—
A review.
M olecular oscillations and R am an spectra.
0 . R ed lic h (Osterr. Chem.-Ztg., 1938, 41, 25—28;
cf. A., 1936, 1319; 1937, II, 496).—A general ex
position, with special reference to C6H 6 and its deuteroderivatives.
F. L. U.
R am an effect in gases under norm al pressure.
J. Ca b a n n e s and A. R o u sse t (Compt. rend., 1938,
206, 85—88; cf. A., 1936, 922).—Raman frequencies
have been determined : N2 2331, 0., 1554, CO 2143,
NO 1876, N 0 2 12S5 and 2223, C02 "1389, NH3 3335,
and H 2 4145 cm.-1, and depolarisation factors havo
been calc. In gaseous NHS, in addition to the
frequency 3335 (polarised) and 3520 (depolarised) a
feeble line 3219 cm.-1 was observed, corresponding
with 3210 cm.-1 in the liquid.
R. S. B.
A dditional R am an frequencies for w ater.
1. R . R ao and P. K o tesw aram (Phil. Mag., 1938,
[vii], 25, 90—98).—A crit. study of intensity and
frequency vals. of the Raman bands of H20 , and of
the effect of temp, and addition of electrolytes (cf.
A., 1937, I, 496). Magat’s and also Hibben’s assign
ments are discusscd and some lines are attributed
to excitation by other Hg lines all giving the 3200—
3600 region.
C. R. H.
Note on the 8(CH) vibration in sodium form ate.
J. G u p t a (Indian J. Physics, 1937, 11, 333—335).—
The Raman lines XX 1353 cm."1 in HC02Na and 1398
cm.-1 in HC02H which were previously attributed to
the deformation oscillation of (C—H) are doublets
arising from the accidental coincidence of the above
frequency with an inner vibration of the C02H group.
F. J. L,
Ram an effect.
LXXIX.
Five-m em bered
ring. 3a. Polarisation m easurem ents w ith
pyrrole, furan, and thiophen. A. W. R eitz
(Z. physikal. Chem., 1937, B , 38, 275—291).—In the
frequency region below 1700 cm.-1 pyrrole has five
polarised lines and furan and thiophen have six. The
structure of all three compounds probably corre
sponds with the point-group C2r.
R. C.
R am an effect. LXXXI. Five m em bered ring.
3b . Polarisation m easurem ents on cyclo-pentane, -pentanone, -pentene, -pentadiene. A. W.
R eitz (Z. physikal. Chem., 1937, B, 38, 381—392).—
Data are recorded and compared with data for
furan, thiophen, and pyrrole. The discussion is
a continuation of previous discussions on the structure
of these compounds (cf. A., 1936, 1180; 1937, I,
283, and preceding abstract).
C. R. H.
D epolarisation of Ram an lin es. E. Ca n a l s
and (Ml l e .) J. G a s t a u d (Bull. Soc. chim., 1937, [v],
4, 2042—2048).—The state of polarisation of the
Raman lines of several aliphatic compounds has been
determined. In all the compounds the lines provided
by similar vibrations are in the same state of polaris
ation; the nature of the principal vibrations is not

modified by substituents. The lines corresponding
with C-C (450, 800, 950 a .) are always polarised;
of the two lines of Me in the region 1400 a ., one is
always polarised. C-0 in alcohols gives a line
about 1050 A., which is partly polarised. The line
for CIO (1650 A. for acids, 1730 A. for esters and
ketones) is polarised and shows a common origin.
The spectrum of paraldehyde shows the line GO
in the same state of polarisation as in alcohols, but
does not show the line CIO, thus confirming a cyclic
structure.
E. S. H.
D epolarisation of Ram an lin es of som e alicyclic derivatives. E. Ca n a l s , M. M o u s s e r o n ,
L. S o u c h e , and P . P e y r o t (Bull. Soc. chim., 1938,
[v], 5, 79—83; cf. A., 1936, 777, 1050).—Frequency,
intensity, and state of polarisation are listed and
discussed for Raman lines of 29 compounds, com
prising epoxyq/cZo-hexane and -pentane and cyclohexene, with alkyl and aryl derivatives, and alkyl
derivatives of cyclopentene.
I. McA.
Ram an spectra of halogenated alicyclic deriv
atives. E. Ca n a l s , M. M o u s s e r o n , R. G r a n g e r ,
and (Ml l e .) J. G a st a u d (Bull. Soc. chim., 1937,
[v], 4, 2048—2051).—Spectral data are recorded for :
eyefopontane, chloro-, 1 : 2-dichloro-, bromo-, 2 : 2dibromo-ci/ctopentane, 2-chloro-, 2-bromo-cycZopentanol, eyefohexane, chloro-, 2 : 2-dichloro-, bromo-,
1 : 2-dibromo-, 2-chloro-2-bromo-cycfohcxane, cyclohexanol, 2-chloro-, 2-bromo-cycfohexanol.
E. S. H.
Intensities of R am an lin es due to lattice oscill
ations. S. C. S ir k a r (Indian J. Physics, 1937,
11, 343—348).—Raman lines due to lattice oscillations
have no appreciable intensity when the arrangement
of cations on opposite sides of an anion is symmetrical
(cf. Menzies and Mills, A., 1935, 564). The arrange
ment of the mols. in C10H g, 2>-C6H4Cl2, and y-C6H4Br2
is discussed and it is shown that there can be no
asymmetry in the arrangement of two mols. on
opposite sides of any particular m ol.; hence the Raman
line due to lattice oscillations is weak. The strong
lines observed in the Raman spectra of these crystals
near the Rayleigh line are due to oscillations in
polymerised groups.
F. J. L.
Ram an spectra of som e diacylam ines. B. Y.
T h o sa r (Z. Physik, 1937, 107, 780—784).—Raman
spectra are photographed for a no. of di-w- and
-¿so-alkylamincs. Three general groups of lines
found correspond respectively with the C-C
deformation vibration, the C-C and the C-N valency
vibrations, but numerical differences in the dis
placements are observed between the n- and isocompounds and between these and the allyl compound.
L. G. G.
L um inescent photographic m ethod of m easur
ing the energy distribution in the ultra-violet.
L. N. A n a n e v a and A. A. S ch isch lo vski (Compt.
rend. Acad. Sei. U.R.S.S., 1937, 17, 183—187).—
A thin gelatin film, impregnated with Na salicylate
and mounted on Si02, is placed in contact with the
emulsion of the photographic plate used in ultra
violet spectroscopy. The blackening of the plate,
due to the blue fluorescence of the Na salt, oc the
intensity of the incident ultra-violet radiation. The

il (a, b)
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intensity distribution in the H2 spectrum, as measured
by this method, is in accord with the results of Chalonge
(A., 1934, 339).
J. W. S.
Radiation em itted by solid dielectrics electri
fied by friction. F. P e r r ie r (Compt. rend., 1938,
206, 107— 109).—The radiation emitted after rubbing
amber, ebonite, S, and paraffin does not produce
fluorescence with the usual screens, but forms gaseous
ions. The absorption coeff. has been measured in
air.
R. S. B.
E nergy yield of fluorescent substances. H.
H ellstro m (Arkiv Kemi, Min., Geol., 1937, 12, A,
No. 17, 12 pp.).—The fluorescence energy yield
p is the ratio of fluorescence energy emitted to light
energy absorbed. Design, theory, and use of an
apparatus (fiuorometer) for its determination by
the direct method (Frank and Wood, A., 1936, 1320)
are described. Measurements for fluorescein, eosin,
rhodamine-B (aq.), methylene-blue (in EtOH), and
setioporphyrin (in E t,0) agree with published vals.
I. McA.
“ A n o m a lo u s” anti-Stokes fluorescence. F.
D uschxnski (Compt. rend. Acad. Sci. U.R.S.S., 1937,
17, 179—182).—Theoretical.
J. W. S.
E m ission spectra of zinc sulpbide pbospbors,
and effect of cadm ium sulpbide on the em ission
of zinc sulphide and alkaline-earth sulphide
phosphors. S. R o t h sc h il d (Z. Physik, 1938,
108, 24—39).—Measurements of max. in the emission
spectra of various ZnS phosphors are recorded and it
is established that the addition of foreign metals
(Ag, Cu, and Mn) gives rise to a sp. shift of the max.
Addition of CdS to ZnS phosphors shifts the max. of
the emission band towards the red by an amount
approx. oc the molar concn. of CdS, which also forms
mixed phosphors with SrS and CaS.
H. C. G.
Fluorescence of the rare earths. H. G o b r e c h t
(Ann. Physik, 1938, [v], 31, 181—186; cf. A., 1937,1,
281).—The absorption and fluorescence of Ce,(S04)3
are described. Fluorescence bands were observed
with max. at 3444 and 3220 a . for solid Ce2(S04)3
and at 3650 a . for the aq. solution. Tm shows
fluoresccnce in the borax bead but not in the solid
state.
O. D. S.
R elation betw een em ission spectra of N d+++
in phosphors and the absorption spectra of the
sam e in crystals. P. C. M u k h e r j i (Indian J.
Physics, 1937, 11, 295—304).—The absorption spec
trum of Nd+++ in crystals is classified, and the emission
spectra of the ions incorporated in K2S 04 and CaO
are measured. The phosphorescent radiations appear
to be wholly quadruple in nature involving changes
in L and J > 2 units. The possible transitions are
discussed in the light of Van Vleck’s theory.
F. J. L.
Selective extinction of continuous fluorescence
spectra. N. A. P r il e sh a e v a (J. Phys. Chem. Russ.,
1937, 10, 342—352).—The intensity of ultra-violet'
fluorescence of the vapours of PhMe, PhEt, PhOH, and
NH2Ph at 0-1 to 10 mm. Hg is uniformly lowered by
admixture of small (< 5 mm.) or large (> 25 mm.)
amounts of N2, CO, H2, C02, or H20 . Moderate
admixtures show selective extinction (position in-
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dependent of the vapour). N , quenches between
3340 and 3320, 3120 and 3110, "2950 and 2920, and
2800—2790 a ., CO between 3420 and 3410, 3235 and
3215, 3050 and 3040, and 2915 and 2895 a ., H2
between 3020 and 3010, and 2810 and 2800 a ., COÔ
between 2830 and 2815 a ., H20 between 2975 and
2960 a . O, and NH3 do not extinguish. An ex
planation is given for the positionof the extinction
bands.
J. J. B.
S en sitised fluorescence in benzene and aniline
vapours. N. A. P r il e s h a e v a and A. A. K lim ova
(J. Phys. Chem. Russ., 1937, 10, 353—359).—C6H 6
and NH2Ph vapours fluoresce when irradiated with
X between 2300 and 2600 a . and between 2500 and
2850 A., respectively. When mixed with C6H 6,
however, NH2Ph fluoresccs even at <2500 a ., and
C6H 0 does so at 2800 a . when mixed with NH2Ph.
The source of the energy necessary for the “ antiStokes ” fluoresccnce of CGH0 is unknown. J. J. B .
Solid dielectrics in alternating electric fields.
F. B o rg nis (Z. Physik, 1937, 108, 107—127).—
Theoretical. The validity of equations of the type
i — -2(0 + <)_n as a measure of the secondary
effect current decay is examined.
L. G. G.
E m ission picture of thoriated tungsten and
thoriated m olybdenum . II. Influence of car
buration on thoriated tungsten. E. B r u c h e and
H. M a h l (Z. tech. Physik, 1936, 17, 81—84 ; Chem.
Zentr., 1936, i, 4679).—The influence of carburation
and deactivation on the emissivity is studied with the
electron microscope. Carburation lowers the reduction
temp, of the Th02, and loosens the texture of the W,
thereby facilitating diffusion of the Th to the grain
boundaries.
J. g. A.
O rigin of photo-electrons in very th in film s
of alkali m etals deposited on another m etal.
H. M a y e r (Naturwiss., 1938, 26, 28).—The efficiency
of a photo-cell composed of Cs or K on W or Pt has
been investigated with varying thicknesses of alkali
metal for a series of monochromatic radiations of X
2000—8000 a . The photo-efficiency of a film of Cs
or K somewhat < monat. on Pt is 7 times that on W.
For a film of Cs five atoms thick the yield was the same
for both Pt and W. At this thickness the photo
electrons begin to arise from the alkali metal.
A. J. M.
M ost favourable thickness for therm o-electric
and photo-electric efiects w ith thin film s of «llrali
m etals on other m etals. H. M a y e r (Naturwiss.,
1938, 26, 28—29).—The average thickness of Cs
deposited on W giving the greatest photo-electric
effect for monochromatic radiations of X 2482, 2540,
2655, 3132, 3341, 3655, and 4047 a . was 3-l5x l 0 14
Cs atoms per sq. cm. of W. The thickness of Cs
deposited on Pt giving the greatest photo-electric
effect for X 5779 a . is the same as that giving the
greatest thermo-electric effect at 360°, viz., 2-4 x 10u
Cs atoms per sq. cm. of Pt.
A. J. M.
E lectronic conduction and photochem ical pro
cesses in alkali halide crystals. R. W. P o hl
(Physikal. Z., 1938, 39, 36—54).—A review dealing
with the optical properties of pure crystals of alkali
halides, and those with a stoicheiometrical excess of
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alkali metal or halogen, containing colour centres.
The photo-electric and thermo-electric currents pro
duced in such crystals are dealt with. Photochemical
processes in crystals of alkali halides are considered,
and their application to the case of Ag halides is
mentioned.
A. J. M.
Transparent com posite photo-cathodes. P.
G orlich (Z. tech. Physik, 1937, 18, 460—462).—
The effect of 0 2 on the spectral distribution of trans
parent photo-cathodes of the type Sb-M and Bi-M
(M = Li, Na, K, Rb, Cs) has been investigated. 0 2
sensitises the cathode, usually causing a displacement
of the long-%vave max. towards the red, dependent
on the degree of sensitisation and on the thickness of
the film, as well as other factors. Two long-wave
max., usually only slightly marked, were found for a
no. of cathodes. Thicker, opaque cathodes of the
type Sb-M and Bi-M give approx. the same spectral
distribution, but the photo-current is about 1% <
that of transparent cathodes. If, however, a trans
parent cathode is backed by a thick, opaque film of
a good conductor (e.g., Ag) the photo-current and
spectral distribution are unaffected.
A. J. M.
Theory of sem i-conductors in a m agnetic field.
M. Sekgxtpta (Indian J. Physics, 1937, 11, 319—
332).—The changc in the resistance of semi-conductors in a magnetic field is investigated, using the model
of Wilson and Fowler as the basis for calculations.
F. J. L.
Prim ary and secondary photo-electric currents
in crystals. KH-KBr m ixed crystals as m odel
sem i-conductors. R. H ilsch and R. W. P ohl
(Z. Physik, 1938, 108, 55—84).—All photo-electric
currents in crystals may be calc, independently of
the nature and magnitude of the dark conductivity,
provided that the electron leakage in the crystal
follows ah exponential law, and that the homogeneous
internal field is not disturbed by illumination. Second
ary photo-electric currents occur only in crystals
where a portion of the dark conductivity is electronic.
Calculation of these currents, and the experimental
realisation of the conditions, are discussed for semi
conducting KH-KBr mixed crystals.
H. C. G.
F ield em ission from com posite cathodes on
irradiation w ith electrons. H. M a h l (Physikal.
Z., 1937, 38, 985—989).—The presence of a field
emission from the A1 substratum of the composite
cathode A1-A120 3-Cs20 , assumed by Malter (A., 1936,
540) to explain anomalous emission from the cathode
when irradiated by electrons, has heen shown to exist
by direct measurement. There is a positive surface
charge of 10—40 v. for an A120 3 layer of thickness
2000 a . The energy distribution of electrons released
from the cathode has been investigated. They are
field electrons, and at least the more rapid of them
arise from the Al. They have energies of 10— 15 v.
and are emitted without loss of energy. Some,
however, suffer an energy loss in the A120 3 or arise
from different depths of the A120 3. The cathode was
examined by the electron microscope, and it was
found that the field emission is not uniformly dist ributed over the cathode but arises from certain
emission centres. The above results are general for
a, cathode consisting of a metal covered with a thin
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insulating film which becomes sufficiently positively
charged by secondary emission.
A. J. M.
B locking layer photo-electric effect of cæ sium
oxide. H. T e ic h m a n n (Phil. Mag., 1938, [vii],
25, 269—273).—The theory that the intermediate
layers of composite photo-cathodes act as semi
conductors leads to the conclusion that Cs20 must
show semi-conducting properties, and that it must
be possible to show the existence of a blocking layer
photo-effect and a rectifying effect. A cell is described
with which the blocking layer effect can be demon
strated. There is a linear dependence of this effect
on the intensity of the fight for intensities of the order
of 10*3 g.-cal. per sec.
A. J. M.
Volum e-rectification of crystals. B. K . S e n
(Nature, 1937, 140, 1102).—The existence of socalled vol.-rectification in galena, Fe pyrites, and
pyrolusite placed between Hg electrodes has been
demonstrated (cf. A., 1935, 682). Either surfaceand vol.-rectification must both he co-existent in all
rectifying crystals, or the whole phenomenon of
rectification is only a surface effect.
L. S. T.
Connexion betw een the energy constant e
and the quantity constant a in the conductivity
-tem perature form ula for oxide sem i-conductors.
W. M e y e r and H. N e l d e l (Physikal. Z., 1937, 38,
1014—1019).—The relationship between the consts.
e and a in the conductivity (a) relationship a =
aor,!kT has been investigated for W 03, ZnO, U 0 2,
T i02, Fe20 3, Cr20 3, and U3Os. For those semi
conductors with a20. <; lO^ii-1 cm.-1 (Ti02, Fe20 3,
ZnO) there is a linear relationship between e and log
a. For those with a.,0.
lO^ii-1 cm.-1, e is very small
compared with unity, and the exponential term does
not greatly affect a. To a first approximation a = a.
A. J. M.
E lectrical conductivity of cuprous oxide.
L. D u b a r (Ann. Physique, 1938, [xi], 9, 5—104;
cf. A., 1935, 1055; A., 1936, 779, 1050).—A detailed
account of investigations previously reported, and
a theoretical interpretation of results.
N. M. B.
M echanism of ionic conductivity in solid salts
according to ideas of disarray. I. E. K och
and C. W a g n e r (Z. physikal. Chem., 1937, B, 38,
295—324).—Theoretical. Modem concepts of dis
array in crystals are discussed and a mathematical
theory is developed to account for the ionic properties
of crystals. Four limiting types of disarray are dealt
with, viz., (1) cations between the lattices and vacant
spaces in the cation part of the lattice; (2) anions
between the lattices and vacant spaces in the anion
part of the lattice; (3) anions and cations between
the lattices ; (4) vacant spaces in both the anion and
cation parts of the lattice. The sp. conductivities
of mixed crystals of AgCl-PbCl2, AgCl-CdCL, and
AgBr-PbBr2 at . 210—350° have been measured,
and from the data the concns. and mobilities of indi
vidual centres of disarray, and energy consts. for the
migration of the centres, have been calc, on the basis
of the theory.
C. R. H.
D ielectric polarisation and the form of the
carbon dioxide m olecule. K . L. R am asw am y
(Proc. Indian Acad. Sci., 1937, 6, A., 301—311).—
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The dielectric polarisation of C02 is const, between
20° and 210°, indicating that the gas is non-polar
and that the mol. is linear (cf. A., 1938, I, 63).
F. J. L.
M easurem ent of the dielectric constant of
solid substances by m eans of ponderom otive
forces. D . D o b o r z y n sk i (Bull. Acad. Polonaise,
1937, A, 335—349 ;cf.A., 1938,1,160).—Thedispersion
of the dielectric const, of quartz (disc) is determined.
For 50 Hertz, ex — 4-55, ei = 4-66; for 5 megaHertz
= 4-41, eu = 4-58, all ±0-20. en and
ex are the dielectric consts. parallel and perpendicular
to the optic axis. The results are discussed in
detail.
F. J. L.
Tem perature dependence of the dielectric
properties of titan ium and tin dioxides. C.
S c h u s t e r iu s (Z. tech. Physik, 1935, 16, 640—642;
Chem. Zentr., 1936, i, 4538—4539).—The dielectric
const, e of pure T i02 for X 90—1500 m. varies linearly
with temp, between 20° and 120°. At high temp., T i02
tends to undergo reduction, and is readily contamin
ated by diffusion of impurities ; e then shows a high
dispersion, e for S n 0 2 varies continuously with
temp.
J. S .A .
D ielectric constant and dielectric lo ss of solid
hydrogen chloride in the neighbourhood of its
transition point. G. H e t t n e r , E. H e t t n e r , and R.
P o hlm ann (Z. Physik, 1937, 108, 45—54).—The
discontinuity in e for solid HC1 at 99° K. is studied
over a range of XX (30—5000 m.), by means of a simple
resonance method. Dispersion and dielectric loss
occur below, and reach max. at, the transition
point, and recede towards shorter XX with rise in temp.
L. G. G.
Dipole m om en ts of som e aliphatic com pounds.
J. M. S t e v e l s (Rec. trav. chim., 1938, 57, 108—116,
cf. A., 1937, I, 601).—The mutual effect on the at.
refraction of various H or halogen atoms in substit
uted methanes is correlated with the dipole moments
of these compounds. The difference in moment
between CH3X and CHX3 is attributed to an induction
effect in the C-H dipoles and not to repulsion between
the halogen atoms. This treatment is extended to
the halogen derivatives of higher alkanes. K. W. P.
Series effect on the dipole m om en ts of som e
alkyl halides. E. G. Co w ley and J. R. P a r t in g 
to n (Nature, 1937, 140, 1100).—Re-determined vals.
of the polarisations and dipole moments of five
alkyl bromides and six alkyl iodides in C6H 6 at 20°
are recorded. The moments of the »-iodides increase
as far as B ui and then remain const., whilst those of
the «-bromides show no increase beyond PrBr.
The moments of the iodides are slightly < those of
the corresponding bromides. The Pr^ compounds
have moments > those of Pr“ compounds. The
polarisability of the polar group appears to be a
factor of more importance than the magnitude of the
principal dipole in determining the change of moment
in these series.
L. S. T.
V iscosity dispersion of dielectric constants
of organic liquids. E. P lötze (P h y sik a l. Z.,
1937, 38, 1014).—T h e v a ria tio n o f tra n sitio n fre
q u en cies o f th e dielectric co n sts. o f dil. so lu tio n s o f
l (a ., i .)
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polar org. substances in non-polar viscous solvents
with concn. and temp, has been determined for
X < 1 0 cm.
A. J. M.
Chem ical w ar m aterials. VI. D ipole m om ents
of eye-irritant m aterials (tear g a s e s ). H . M o h ler
with J. S orge (Helv. Chim. Acta, 1938, 21, 67—72).—
From measurements on dil. solutions in C6H 14 or
C0H 6 the following dipole moments (in d .) have
been determined: CH,ClAc 2-36, CH2BrAc 2-38,
CH2Br-COEt 2-33, CH“2C1Bz 3-26, CH2BrBz 3-11,
CH2PhBr 1-S8, bromophenylacetonitrile 3-37, and
iJ-C6H4Me-CH2Br 2-07.
J. W. S.
A pplication of the ray-displacem ent refractom eter to the study of anom alous dispersion
of didym ium glass. K. P r o sa d and R. P . G u p t a
(Indian J. Physics, 1937, 11, 339—342).—The refrac
tive index of Dy glass is measured by means of the
ray-displacement refractometer (cf. A., 1937, I, 330)
using XX 4157—6678 a . Absorption bands are
observed at XX 6580, 6407, 6100, 5842, 5265, and 5126
a . ; the last two cannot be observed photographically.
F. J. L.
R efractive dispersion of organic com pounds.
IX. O ptical exaltation in unsaturated hydro
carbons containing conjugated double bonds.
T. M. L o w ry and C. B. A ll so pp (Proc. Roy. Soc.,
1937, A, 163, 356—365).—Optical exaltation appears
to be exhibited by a system of two conjugated
double linkings when these form part of an open
chain {e.g., A^3-hexadiene) but not when they are
built into a ring (e.g., A1:3-q/dohexadiene). The
ultra-violet absorption bands of conjugated ring
systems are displaced towards lower frequencies
relative to those of the corresponding open-chain
systems.
G. D. P.
V ariation of m agnetic double refraction w ith
tem perature in acetone and certain acetic esters.
J. B. H a w k e s (Physical Rev., 1938, [ii], 53, 84—90).
Measurements of the Cotton-Mouton coeff. in the
temp, range —60° to 40° for COMe2, MeOAc, EtOAc,
Pr“OAc, Bu“OAc, and w-amyl acetate give a relation
ship represented by a straight line with a slope of the
same sign but of much larger val. than can be justified
by mathematical theory. This is interpreted as
indicating a mol. interaction in the liquid > that
assumed by theory. In presence of a freshly cleaned
Cu surface, COMe2 shows a reversal of sign of the
birefringence with decreasing temp. There is no
discontinuity in the Cotton-Mouton coeff. for amyl
acetate near the f.p.
N. M. B.
O ptical rotatory pow er of l-m enthol in heavy
m eth yl alcohol. E. O gaw a (Bull. Chem. Soc.
Japan, 1937, 12, 545—546).—[a]i>*4 for ¿-menthol
in 27-5% heavy methyl alcohol, and in MeOH, are
both —48-63°±0-03°. A review of [a] data in H -D
substitution suggests that the isotope effect on the
asymmetry field is smaller in cyclic mols.
I. McA.
M agnetic rotation w ith rapid changes of field.
E. B r e t sc h e r (Helv. phys. Acta, 1936, 9, 42—62;
Chem. Zentr., 1936, i, 4536).—The Zeeman effect,
and the magnetic rotation of the plane of polarised
light in high-frequency magnetic fields in the neigh
bourhood of a spectral line, are influenced by the
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frequency / of the field. In the region of trans
mission, the effects are independent of / . The effect
is considered in relation to Allison’s supposed “ time
lag ” of the Faraday effect.
J.S. A.
Kerr effect of som e nitro-com pounds. F.
G a u l e r and P. S o k o b (Z. tech. Physik, 1937, 1 8 ,
322—326; cf. A., 1936, 1322).—Kerr consts. at 20°
and 5461 a . of PhN02 and m- and o-C6H4Me*N02
are 4-01 X 10-5, 2-27 X 10-6, and 2-00 X 10~5 c.s.u.,
respectively.
0 . D. S.
Proposed sim plified m ethod of w ritin g elec
tronic formulae. P. B a u m g a r t e n (Ber., 1937,
7 0 , [B], 2500—2501).—It is proposed to replace the
double dot by a dash, e.g., | Cl | instead of I Cl the
double and triple linkings being shown by two dashes,
e.g., H | C HI C | H. A single electron is indicated by a
point. In certain cases retention of the dots is
advocated, e.g., for illustrating processes of dissociation
| CliCl |
| Cl* + '_C11. The semipolar double linking
is indicated by an arrow-head directed towards the
atom which provides no electron to the union, e.g.,
|C|||‘0 |.
H .W .
V alencies of carbon. R . T r u c h e t (Compt.
rend., 1937, 2 0 3 , 1074—1076).—The C atom can
exist in several forms of which the chief are the
tetrahedral (in which all four valency electrons have
the same function) and the plane (which occurs in
all cases of double linkings and in which three valencies
are of the tetrahedral and the fourth of a differing
type). This scheme accounts for the displacement
of the absorption bands on passing from saturated to
ethylenic compounds, the proximity of the C atoms
and the enhanced frequency of the valency vibrations
on passage from the single to the double linking, the
peculiar magnetic properties of ethylenic derivatives,
the readiness of cis-lrans isomérisations, and the
special additive properties of thé double linking.
The C6H 6 nucleus is thus a regular hexagon to the
centre of which there is an arrangement of six elec
trons of the second type. The arrangement is of
high symmetry, particularly stable, and magnetically
neutral. The electrons do not belong to particular
C atoms but form an ensemble which gives the mol.
its characteristic properties. The cj/cfotetraene mol.
is not planar.
H. W.
P olarities of covalent lin k in gs. C. P. S m y t h
(J. Amer. Chem. Soc., 1938, 60, 183—189).—The
dipole moments of several linkings have been calc,
from the moments of the mois, containing them and
from the mol. structure as determined by electron
diffraction or other means. Graphical comparison
of the moments of single linkings with the electro
negativities of the elements involved show's approx.
consistency, excepting the linkings between C and
larger atoms, which have moments apparently
greatly increased by induction. The moments of
double and triple linkings are commonly increased by
contributions from forms containing semipolar link
ings. Mixed forms of semipolar Unkings affected by
resonance have moments between 2-4 and 3-5 X 10-18.
The polarities of semipolar linkings lie between those
of covalent and electrovalent linkings.
E. S. H.
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G raphitic oxide. U. H o f m a n n and E. K o nig
(Z. anorg. Chem., 1937, 2 3 4 , 311—336).—The acidic
properties of graphitic oxide and its electrochemical be
haviour have been studied. Reduction by N2H4,H20
proceeds almost quantitatively |to C, N2, and
H20 . When measured under a liquid which does
not cause swelling (xylene), p is in agreement with
X-ray data. The acidic behaviour is not due to the
presence of H2S04 absorbed in the prep., and the
amount of replaceable H is
would correspond
with the presence of C02H groups on the edges of the
layer-planes. Possible explanations are that the
fourth valencies of the C in the planes carry acidic OH,
or more probably that by partial oxidation to CO
and C02, “ holes” have been produced in the layerplanes having edges carrying C02H. The electro
chemical potential is that of the surface oxidation
products and not of the O in the interior of the crystal.
The name “ graphitic oxide ” is better than “ graphitic
acid,” and the conclusions of Thiele (A., 1937,1, 457)
are criticised.
F. J. G.
W erner com plexes. A bsorption and optical
activity of double-nuclear cobalt com pounds.
J. P. M a t h ie u (Bull. Soc. chim., 1938, [v], 5 , 105—
113; cf. A., 1936, 551).—Curves of optical absorption,
rotatory dispersion, and circular dichroism, deter
mined as previously (A., 1936,410), are recorded in the
visible range for the binuclear active bridged complexes

'vT<mr>
Br4^ < g ^ > X | ,

and (N03)3Cy < ^ > X

where

X — Co on,. The results are discussed with reference
to configurations, which are similar according to the
chemical method and the solubility rule. I. McA.
Structure of cyam eluric acid, hydrom elonic
acid, and related substances. L. P a u l in g and
J. H. S t u r d iv a n t (Proc. Nat. Acad. Sci., 1937, 2 3 ,
615—620).—The stability of the cyameluric nucleus
C6N 7 is confirmed by a quantum-mechanical calcul
ation of the resonance energy by tho mol.-orbital
method. Conjugation energies of various groups
with both cyanuric and cyameluric nuclei are derived.
Their similarity points to the existence of a series of
cyameluric derivatives analogous to the cyanuric
derivatives.
N. M. B.
Bond character and interatom ic distance.
J. M. R o b er tso n (J.C.S., 1938,131—138).—A lecture.
A ssign m en t of vibrational frequencies to par
ticular lin k in gs w ith reference to m ethylacetylene and ethane. F. T. W all (J. Amer. Chem. Soc.,
1938, 6 0 , 71—73).—The fractions of the total poten
tial energy contributed by the various linkings of
CH:CMe and C2H6 have been calc, for each of the nondegenerate frequencies of the mols. These fractions
are taken as a measure of the extent to which a given
mode of vibration can be assigned to a particular
type of linking. The so-called C*C single-linking
frequencies are not pure C-C vibrations.
E. S. H.
Energy of carbon atom s, energy of linkings,
and reactivity of organic com pounds. J. M.
P a u s c h k in (J. Phys. Chem. Russ., 1937, 1 0 , 46S—
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477).—Existing experimental data (cf. A., 1937, I,
15) are used to investigate the relation of energy of
activation to energies of atoms and of the linkings
between them. An equation for the calculation of
energies of activation in homologous series has been
derived.
R. C.
Interaction of atom s and m olecules w ith
solid surfaces. X. A ctivation of adsorbed
atom s by m etallic electrons. J . E. L e n n a r d J o n e s and E. T. G o o d w in . XI. D isp ersal of
energy from an activated link. J . E. L e n n a r d J o n e s . XII. Critical phenom ena in a tw odim ensional g a s. A. F. D e v o n s h ir e (Proc. Roy.
Soc.,1937, A, 163,101—127,127—131,132—138).—X.
The conduction electrons form a reservoir from which
an atom adsorbed on the surface of a metal can
absorb energy. Calculations are made of the fre
quency with which excitation occurs by this mechan
ism, and also of the length of time before an atom
loses energy to the metal by the same process.
XI. One atom of an infinite chain is assumed to bo
set in motion and its rate of loss of energy is evaluated.
XII. The method previously used (A., 1938,1 ,130) to
find the equation of state of gases at large densities
is applied to tho two-dimensional case. It is found
that the crit. temp, of a gas in two dimensions should
be about half the crit. temp, of the same gas in three
dimensions.
G. D. P.
M odern m ethods of research in physics.
P. D e b y e (Stahl u. Eisen, 1938, 58, 1—8).—A lecture.
Research work dealing with mol. and at. structure
and with at. nuclei is discussed.
A. K.G.T.
M olecular vibrations in deuterium com pounds.
E. B arth olom £; (Z. Electrochem., 1938, 44, 15—20;
cf. A., 1936, 782).—Theoretical. The isotope effect
in D compounds and its application to the determin
ation of the force consts. in these compounds are
discussed.
J. W. S.
Change in ionisation energy of an alkali atom
by binding. J. H. d e B o e r (Nederl. Tijd. Natuur.,
1935, 2, 273—2S8; Chem. Zentr., 1936, i, 4674).—
A review of the effect in adsorbed Cs films.
J. S. A.
T heoretical calculation of physical properties
of certain crystals. J. A. W a s a s t j e r n a (S oc.
Sci. fenn. Comm, phys.-math., 1936, 8, No. 21, 29 p p.;
Chem. Zentr., 1936, i, 4402).—Lattice energy, zeropoint energy, total energy, total heat of hydration,
ionisation potentials, and mechanical properties of
alkali halide type crystals are calc, theoretically.
J. S. A.
Effect of structure of crystal lattice on therm al
em ission. B . M r o w k a (Physikal. Z., 1937, 38,
998—1000).—Theoretical. The crystal structure
affects the emission work and the no. of states in the
energy spectrum.
A. J. M.
Effect of structure of crystal lattice on therm al
em ission . W. S c h o t t k y (Physikal. Z., 1937,
38, 1024— 1025).—The theory of Mrowka (see pre
ceding abstract) is discussed.
A. J. M.
- P h ysics of so lid s. L. A. D u B r id q e (Rev. Sci.
Instr., 1938, [ii], 9, 1—5).—A review of the properties
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of solids in the light of quantum-mechanical theories
of energy levels.
R. S. B.
A tom ic forces of solid state. VII. W. WenPo (Phil. Mag., 1938, [vii], 25, 111— 129).— Mathe
matical.
C. R. H.
A ctivation of nitrogen. Z. J o v i t s c h i s c h (Bull.
Acad. Roy Serbe, 1936, A, No. 3, 113— 118).— Tho
direct combination of N with P and Hg is described.
F. J. L.
E xperim ents w ith m odels on the degree of
orientation of m olecules in liquids and highly
com pressed g ases. H. R e h a a o and H. A. S t u a r t
(Physikal. Z., 1937, 38, 1027— 1031).— Small rect
angular blocks of brass, representing the mols. of
liquids, were shaken together, and their distribution
was determined. The no. of almost exactly parallel
groups of two particles is surprisingly large, and the
perpendicular position is also favoured.
A. J. M.
K inetic theory of fluids. S. C. B r a d f o r d (Proc.
Physical Soc., 1938, 50, 30— 62).— Mathematical.
The kinetic theory is applied to real fluids by in
cluding the effect of mol. attraction. Observed
properties are calc, dynamically from the attraction
of ultimate particles, thermal agitation, and vol.
only. Maxwell’s law is modified with reference to
the ratio of most probable mol. speeds in a fluid and
ideal gas. Edser’s inverse eighth power law of force
is adopted in the application of results. The theory
explains the observed decrease of 7j of liquids with
temp.
N. M. B.
Calculation of the van der W aals interaction for
ions of the rare gas type w ith consideration of
electronic interchange.
T. N e u g e b a u e r (Z.
Physik, 1937, 1 0 7 , 785—794).— Van der Waals
forces in crystals of the NaCl and CsCl types are calc,
from the polarisability and the electron distribution
in the ground state. It is shown that RbCl under
goes transformation from the NaCl to the CsCl type
at lower temp., in agreement the experimental results
of Wagner and Lippert. Close approximations for
the van der Waals forces in the crystal lattice are
difficult since the major part of the electron cloud lies
outside the Goldschmidt ionic radius.
H. C. G.
Determ ination of surface tension from refract
ive index. M. M. S a j u g in (J. Phys. Chem. Russ.,
1937, 1 0 , 455— 457).— In a homologous series the
parachor is a linear function of the mol. refractivity,
and the surface tension can therefore be calc, from n.
R. C.
Calculation of the surface tension of a liq u id vapour interface in term s of van der W aals force
constants. R. H. F o w l e r (Physica, 1938, 5, 39—
45).—Theoretical. Observed and calc. vals. are
compared.
H.J. E.
Condenser discharge A'-ray tube. K . H. K i n g 
dom and H. E. T a x is , jun. (Physical Rev., 1938, [ii],
53, 128— 134).—A tube giving reproducible highintensity X-ray emission pulses is described, and
photographic effect, coloration of crystals, and
biological effects of these pulses are compared with the
effects of X-rays of ordinary intensity from a Coolidge
tube.
N. M. B.
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D eterm ination of single-crystal X-ray diffrac
tion patterns from tw o-crystal spectrom eter
rocking curves. F. M il l e r , jun., and L. G.
P ar ra tt (Physical Rev., 1938, [ii], 53, 200).—
Mathematical.
N. M. B.
Intensities of X-ray reflexions from crystalline
pow ders. G. W. B r i n d l e y and F. W. S p ie r s
(Proc. Physical Soc., 1938, 50, 17—29).—A crit.
examination, with reference to applicability and
accuracy, of the mixture and substitution methods
of obtaining abs. measurements of intensities by
comparison with reflexions from standard substances.
Experimental results by the two methods for particles
of different particle sizes are compared with Schafer’s
theoretical results for the effect of particle size by the
mixture method, and the agreement shows the utility
of Schafer’s analysis in estimating the magnitude of
the error if the mixture method is used for insufficiently
fine particles. A special camera allowing an alter
nating interchange of powders with a corresponding
movement of the photographic film in the substitution
method is described.
N. M. B .
Chem ical link ing by Fourier analysis. H . G.
G rim m , R. B r il l , C. H e r m a n n , and C. P e t e r s
(Naturwiss., 1938, 26, 29—31).—Fourier analysis has
been used to discover finer differences in electron
distributions in solids than hitherto. A two-di
mensional projection of the electron density is made on
suitable planes, and contours joining places of the same
electron density measured in electrons per sq. a . Rocksalt, diamond, and (CH2)6N4 were investigated, the
projection being made on the (110) plane in the case
of the first two. For NaCl the electron density is
almost zero over a fairly wide area, whilst for diamond
the min. vals. of electron density are 1-98 or 1-58
units. The difference between lietero- and homopolar linking is thus made clear by the diagrams.
In the case of (CH2)6N4 the projection was made on the
(100) plane, hut failed to reveal expected van der
Waals linking. There is an increase of electron
density at certain points indicating a chemical
binding of the mols. with each other (possibly a type
of H binding). This is in good agreement with physical
and chemical properties of (CH2)6N4.
A. J. M.
X-Ray reflexion in disordered lattices. W.
B oas (Z. Krist., 1937, 97, 354—369).—Mathematical.
For a periodic disarray in the normal lattice, com
parative expressions are derived for line breadth
and integrated and peak intensities, in terms of order
(h) of reflexion and form and proportion of at. dis
placement. Line-broadening, and intensity effects
for high h, are distinguished from those of random
thermal motion. The smaller rise hi lattice energy,
different nature of intensity decrease with k, and
asymmetric line-broadening found experimentally
limit application in plastic deformation. I. MeA.
Effect of geom etrical arrangem ent of atom s
on secondary electron em ission . R. K o llath
(Naturwiss., 1938, 26, 60).—The secondary electron
emission from Be films deposited by vaporisation on
W, compact Be, Mo, and Ta showed a sudden in
crease at 750°, which is ascribed to a geometrical
arrangement of Be atoms.
A. J. M.

rrx (a, b)

A tom ic scattering factors of alum inium ,
p otassium chloride, and copper for X-rays.
G. W. B r in d l e y and P. R id l e y (Proc. Physical Soc.,
1938, 50, 96—107).—Abs. intensities of X-ray
reflexions from powders standardised by reference
to vals. for A1 are consistently about 10% > those
referred to KC1. New determinations of the scatter
ing factors of KC1 and Al, made by the powder method,
confirm previous data for Al, but differ'for KC1 to an
extent which explains the discrepancy. The theor
etical scattering factors of K + and Cl- are recalc,
on the basis of Hartree’s latest wave functions which
make allowance for electron-exchange, and results
show good agreement with the new measurements.
The scattering factor of Cu+ is calc, with and -without
allowance for electron-exchange and results are com
pared with experimental data, for metallic Cu.
N. M. B.
X-Ray diffraction in quartz. G. W. Fox and
J. R. F r e d e r ic k (Physical Rev., 1938, [ii], 53, 135—
136; cf. A., 1935, 1059).—No difference in the
intensity of the X-ray energies of the central beam or
in the intensities of the Ka.^ and K $ x lines of Ag
after passing through X, Y, and A cut quartz plates
non-oscillating and oscillating piezoelectrically was
observed (cf. Jauncey, A., 1936, 1438). N. M. B.
Calculation of interplanar spacings of crystal
system s by vectors. S. S. Sidhu (Indian J.
Physics, 1937, 11, 349—357).
F. J. L.
Orientation of certain alkali halides by calcite.
L. R o y er (Compt. rend., 1937, 205, 1418—1420).—
Crystals of NaBr, N al, KC1, KBr, RhCl, RbBr, and
K i, deposited from EtOH solution on a calcite cleavage
face, are oriented with one cube face coincident with
the y(100) face of the calcite, and the [100] edge
parallel with the calcite [100] or [010] edge. The
orientation is less marked with NaCl, and absent with
NH4I and Rbl. The phenomenon is discussed.
A. J. E. W.
Preparation of single-crystal w ires of m etals
of high m .p . E. N. d a C. A n d r a d e (Proc. Roy.
Soc., 1937, A, 163, 16—18).—The wire, enclosed in an
evacuated tube, is heated by the passage of an
electric current. A small auxiliary furnace outside
the evacuated tube produces a temp, gradient in
the wire. The crystal is grown either with a stationary
temp, gradient and progressive cooling or by a travel
ling gradient produced by moving the auxiliary
furnace. The former method has been successfully
applied to Fe and the latter to Mo.
G. D. P.
R egular grow th of som e alkali halides on
sodium nitrate. W. H e in t z e (Z. Krist., 1937, 97,
241—251; cf. Royer, A., 1934, 376).—For 9 salts, the
growth of microcrystals on NaN03 is examined
photomicrographically, method and solvent being
varied. Crystal edges frequently grow parallel to
one or other polar edge, or diagonal, of the rhombohedral N aN 03 surface. Results are explained onedimensionally by inductive superposition of latticelines of ions suitably spaced and charged.
I. McA.
Orientation habit of m artensite. A. B. G r e n in g e r and A. R. T ro ian o (Nature, 1938, 141, 38).—
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In quenched plain high-C steels, martensite is not
parallel to the octahedral {111} planes of the austenite
lattice ; the martensite plates are parallel to no lowindices plane of austenite.
L. S. T.
Crystal chem istry of non-m etallic inorganic
com pounds. F. M a c h a t sc h k i (Naturwiss., 1938,
26, 67—77, 86—94).—A review of progress during
1927—1936.
Regular association of p otassium perm angan
ate and chlorate. H. E. B u c k l e y (Z. Rrist.,
1937, 97, 370—385).—The parallel cryst. growths
formed in various ways by KC103 and KMn04 are
discussed from goniometric data and photomicro
graphs. Seifert’s rule and criticism are met; in
particular, the respective (001) are not parallel hut
inclined at 19-5°, and growths commonly conform to
the rule : [010]Mn||[010]cl, (100)Mn||(100)cl.
I. McA.
Evidence of abnorm al behaviour of NOa in the
cubic crystal N i(N 0 3)2,6NH3. S. H. Yii (Nature,
1938,141,158— 159).—X-Ray examination shows that
the behaviour of N 0 3 in these crystals is abnormal.
Diagrams of a possible structure, based on a spacegroup Fi3m, which allows for an abnormally large
oscillation of N 0 3 are submitted.
L. S. T.
A-Ray analysis of barium alum inates. S.
W a ll m a r k and A. W e s t g r e n (Arkiv Kemi, Min.,
Geol., 1937, 12, B, No. 35, 4 pp.).—The system
B a0-A l20 3 shows two intermediate phases of com
position Ba0,Al20 3 (I), Ba0,nAl20 3 (5 < n < 7) (II).
(I) is hexagonal; a 5-209, c 8-761 a . ; p 4-2; 2BaAl20 4
per cell; space-group D\ — C632. (II) is hexagonal
with a 5-577, c 22-67 A.; like other aluminates and
ferrites of bivalent metals, it is isomorphous with
“ (3-alumina ” Na20 ,llA L 0 3 (cf. Beevers and Ross,
A., 1938, I, 67).
I. McA.
Crystal structure of alkali perrhenates and
periodates. J. B e in t e m a (Z. Krist., 1937, 97,
300—322).—From Laue and rotation photographs,
the Na, NH4, Rb salts, and TlRe04 above 123°, are
tetragonal, space-group C\h — I i j a , and the Cs
salts and TlRe04 (room temp.) are rhombic pseudotetragonal, space-group DJJ — Pnma. Cell consts.
are given to 0-05% from precision powder X-radiograms. Neglecting 0 , at. parameters are deduced
from Laue intensities, general considerations, and/or
space-groups. Progressive departure from an “ ideal
cubic ” soheelite structure in the above and other
A[BX4] mols. is discussed in terms of cja ratio,
cation, deformation and polarisation of anion, and
spatial mobility. Ba(Re04)2 is monoclinic, a 12-19,
b 12-44, c 7-33 a ., ¡3 90°; 4 mols. in cell. I . McA.
Crystal structure of cyanuric acid. E. H.
W ie b e n g a and N. F. M oerm an (Nature, 1938, 141,
122).—All atoms lie in planes giving the mol. the planar
configuration expected from OH-C^^-,^|q ^||^>N.
Determinations of at. parameters show the intermol.
forces to be H linkages linking a N atom from one
mol. to an O atom of another.
L. S. T.
Cacodylates of zinc. II. Crystallographic
study of zinc cacodylate heptahydrate. R.
T io lla is and L. B e r th o is (B u ll. Soc. chim., 1938, [v],

5, 73—78).—Zn(Me2As02)2,7H„0
a :b : c — 1-1524 :1 : 0-5214."

is

monoclinic,
F. J. G.

Crystal structure of trithioform aldehyde,
(CHaS)3. N. F. M o er m a n and E. H. W ie b e n g a
(Z. Krist., 1937, 97, 323—331).—From X-ray analysis,
the rhombic cell has a 7-63, b 7-00, c 5-25 a . ; 2 mols.
in cell; space-group Cl, — Pmn; p 1-59.
The 9
parameters chosen give a hexagonal “ armchair ”
mol. with trigonal axis and symmetry plane, having
C—S 1-75, 1-87 a ., and valency angles 106°, 111°.
Intermol. distances CH2— S, CH,,—CH2, S—-S are
~3-6 a . The struoture explains cleavage and estim
ated X-ray intensities, and is compared with that of
(CH20)3 (A., 1937, I, 225).
I. McA.
M olecular shape and size of thym onucleic acid.
R. S ig n e r , T. C a s p e r s s o n , and E. H a m m a r ste n
(Nature, 1938, 141, 122).—An investigation of the tj
and double refraction of flow of aq. Na thymonucleate
shows that the mols. of this salt in solution have the
form of thin rods the length of which is approx.
300 times the width; the mol. wt. of the prep, lies
between 5 X 105 and 1 X 108, the mols. are optically
negative, and the optical anisotropy is large. The
macromol. must contain strongly double-refracting
components arranged in a definite pattern. The
purine and pyrimidine rings appear to lie in planes
perpendicular to the longitudinal axis of the mol.
L. S. T.
Form ation and orientation of soft twinned
crystals in anisotropic liquid drops of p-azoxyanisole. P. G a u b e r t (Compt. rend., 1938, 206,
62—64; cf. A., 1938, I, 69).—The formation of
peculiar twinned crystals in drops of p-azoxyanisole
sublimed on to mica sheets is attributed to the presence
of impurities which are less sol. in the anisotropic
than in the isotropic liquid, and are deposited from the
former in directions governed by the cryst. planes of
the mica face.
A. J. E. W .
Surface structure of liquid m ercury.

G. L. J.

B a il e y , S. F o rdh am , and J. T . T y so n (Proc. Physical

Soc., 1938, 50, 63—69).—An investigation of electron
diffraction patterns for highly purified Hg surfaces
and for surfaces contaminated by 0 3 and by Hg
halides and by the evaporation on to the surface of
readily amalgamated films (Au, Ag) shows that the
liquid Hg surfaces are in reality amorphous, but are
generally covered with a thin cryst. film of some
adventitious impurity of estimated thickness 9 a .
N. M. B.
Bands in electron diffraction. H. B o ersch
(Physikal. Z., 1937, 38,1000—1004).—Rapid electrons
scattered at single crystals give rise to Kikuchi bands
as well as Laue points and Kikuchi lines. Bright
or dark bands are observed according to experimental
conditions. The bands were given hy reflexion from
all materials used (NaCl, KC1, PbS, CaC03, quartz,
mica, diamond, Cu, Fe, etc.), and are independent of
the angle of incidence. Their intensity depends on the
erfection of the surface. Bands were also observed
y transmission with mica. Two scattering processes
take part in the production of the bands, which are
discussed from the viewpoint of a general scattering
with non-spherical angular distribution. When thin
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single crystals of mica are irradiated with electrons
bent lines are observed in addition to the above.
A. J. M.
Structure of the GeBr4 m olecule. M. R o u a u l t
(Compt. rend., 1938, 206, 51—52).—Electron diffrac
tion measurements indicate a tetrahedral structure
with the interat. distances Ge—Br 2-32 a ., Br—Br
3-79 A. Pauling’s at. radii give Ge—Br = 2-36 A.
A. J. E. W.
X-Ray crystallographic and electron interferom etric determ ination of the m olecular structure
of CfCHüX)* (X = Cl, B r, I). 0. H a s s e l and L. C.
Stkôm m e (Z. physikal. Chem., 1937, B , 38, 349—
355).—The conclusions of Wagner and Dengel (cf.
A., 1932, 564) and of de Laszlo (cf. A., 1934, 948) are
criticised as a result of a repetition of their experiments.
C. R. H.
B eilby layer. Structure and production of
polished surfaces. J. Z e r n i k e (Chem. Weekblad,
1938, 35, 28—33).—A review. It is suggested that
the experiments of Finch on the dissolving properties
of the Beilby layer may have been vitiated by a layer
of oxide or 0 , and that Dobinsky’s work shows the
existence of a special Beilby state, which may be
responsible for the disappearance of phosphorescence
of certain materials on grinding and for the photo
sensitivity of the Agi in the daguerreotype process.
S. C.
Variations in the netw ork of piezo-electric
crystals produced by static electrical tension.
V. D o l e js e k and M. J o iio da (Compt. rend., 1938,
206, 113— 115).—The influence of a static electrical
field on the X-ray diffraction pattern of a quartz
plate cut perpendicular to the electric axis has been
shown to agree with theory.
R. S. B.
In itial m agnetisation. T. K a h a n (Ann. Phys
ique, 1938, [xi], 9, 105—176).—The ferromagnetic
properties of Ni, Co, Fe, and Ni-Al alloy were in
vestigated in weak fields where Rayleigh’s law is
obeyed. A new method of determining the demagnet
ising field is described. Results indicate that Ray
leigh’s law k ~ a
bH is valid for each substance
and that a relation exists between a and b and is a
function of mechanical and thermal treatment and
of impurities present in the specimens ; the phenomena
are to some extent modified by magnetostriction;
Forrer’s relation between n and the Curie point, n
being given by 6 = const. X an, is verified for Co.
N. M. B.
M agnetic perm eability at h igh frequencies
of th in electrolytically-deposited layers of iron.
S. P ro co piu and G. d ’A l b o n (Compt. rend., 1937,
205, 1373—1375).—Experiments with a Lecher
wire system consisting of Cu wires with a thin surface
layer of Fe show that (i decreases rapidly for layers of
Fe < 1000 miA. thick, and becomes approx. unity
for layers < 3 5 mp. thick.
A . J. E. W,
M agnetic anisotropy in sh eet steel. W. E.
I n g e r so n and F. J. B e c k , jun. (Rev. Sci. Instr.,
1938, [ii], 9, 31—35).—A method of measuring mag
netic anisotropy is described and applied to the study
of Si steel.
R. S. B .
Four transverse m agnetic effects in copper.
E. H. H all (Proc. Nat. Acad. Sci., 1937, 23, 600—

in (b-d)

603).—A preliminary report of determinations of the
coeffs. of the Hall, Ettingsliausen, Nernst, and RighiLeduc effects at 25°, 55°, and 85° is given. Results
are discussed in relation to the Hall theory of electric
and thermal conduction in metals.
N. M. B.
M agnetic interaction in H eusler alloy. L. W .
M cK e e h a n (Physical Rev., 1938, [ii], 53, 199).—
Quantities previously discussed (cf. A., 1937, I, 503)
are evaluated from available data.
N. M . B.
P erm eab ility of perm anent m agn ets. H.
L acoste -T a y a n (Compt. rend., 1938, 206, 103—105).
—The demagnetisation factor of permanent magnets
is studied and found to be dependent on the materials
of construction in addition to geometrical form.
R. S. B.
T em poral course of the m agn etisation process
in w eak field s. H. W it t k e (Ann. Physik, 1938,
[v], 31, 97—115).—The variation in induction in an
Fe ring during the first 1-8 sec. after reversal of the
magnetising current has been followed and is
interpreted.
O. D. S.
M agnetic after-effect.
H.W it t k e (Ami.
Physik, 1938, [v], 31, 187—192).—The results of
Richter (B., 1937, 1059) are in agreement with the
author’s formula (cf. preceding abstract).
O. D. S.
Computation of optical constants. J. B.
N a t h a n so n (J. Opt. Soc. Amer., 1937, 27, 393—
394).—From the identity of optical consts. of metals as
deduced from Fry’s equation (cf. ibid., 1932, 22, 307)
with those found by Drude’s equation it is shown
that the equations, though different in form, are
identical.
N . M. B.
O ptical constants of rubidium and cæ sium .
H. E. I v e s and H. B . B rig gs (J. Opt. Soc. Amer.,
1937, 27, 395—400).—Investigations previously re
ported for K and Na (cf. A., 1937,1, 449) are extended
to Rb and Cs. Full data and results are tabulated
and plotted.
N.M. B .
O ptical constants of rhodium . M. A otvârter
(Z. tech. Physik, 1937, 18, 457— *59).—'The reflecting
power and transparency of thin Rh foils has been
examined in the ultra-violet, visible, and infra-red.
The substance is recommended for use as an optical
mirror, and filter. Vais, of the optical consts. are
unaffected by air and the vapours of acids or alkalis.
There is a sudden decrease in the reflecting power
at 450° owing to formation of Rh20 3. Rh show's no
ageing with time or temp. No anomalies in the
electrical resistance with variation of temp, up to
700° were found, and X-ray diagrams show no re
crystallisation.
A. J. M.
Structure and optics of evaporated m etallic
film s. G. H ass (Ann. Physik, 1938, [v], 31, 245—
263; cf. A., 1937, I, 290).—The optical consts. of
evaporated films of Ag, Sb, and A1 have been
measured in vac. by a polarisation method. They
are dependent on the conditions of deposition of the
films and deviate from vais, for the massive metals.
The process of formation of a surface film on the
metallic mirrors after entrance of air into the appar
atus has been followed by the same method.
0 . D. S.
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E lastic after-effect and its relation to optical
after-effect. H. M u s s m a n n (Ann. Physik, 1938,
[v], 31, 121—144).—For celluloid and glass up to
the elastic limit and breaking point respectively, the
elastic after-effect, i.e., the change in extension or
curvature between two fixed times after the removal
of the load, cc the applied load. For celluloid up
to the softening point the elastic after-effect cc temp.
The optical after-effect in celluloid cc the applied
load and cc the elastic after-effect. Results agree
with the theory of Prandtl (Z. angew. Math. Mech.,
1928, 8, 85).
0 . D. S.
Variation of the elastic m odulus of ferro
m agn etic substances w ith tem perature and m ag
netic field. 0 . E n g l e r (Ami. Physik, 1938, [v],
31, 145— 163).—-The elastic moduli of Ni, Fe, Fe-Ni
alloys, and Co have been measured at temp, from
0° to 425° and in magnetic fields up to 600 oersted.
The AE effect (cf. Kersten, A., 1933, 1237) for Ni is
max. at 125°. Results for Ni at low temp, agree with
those of Nakamura (A., 1935, 816), and at high temp,
agree, except for a const, numerical factor, with vals.
derived from Kersten’s theory (cf. loc. cit.). A
temp, hysteresis was observed in the elastic modulus,
the magnetisation, and susceptibility of Co at temp,
in the neighbourhood of the allotropic transition.
O. D. S.
G lide of sin g le crystals of
sod iu m and
p otassium . E. N. d a C. A n d r a d e and L. C.
T s ie n (Proc. Roy. Soc., 1937, A, 163, 1— 15).—
A method of prep, of single-crystal rods of Na and K
is described. An X-ray investigation shows that
during plastic deformation slip occurs on a (123)
plane in a [111] direction. The break up of more
severely deformed crystals is described.
G. D. P.
G lide of sin g le crystals of m olybdenum .
L. C. T s ie n and Y. S. Ch o w (Proc. Roy. Soc., 1937,
A, 163,19—28).—Single-crystal wires of Mo have been
subjected to deformation by tension at 20°, 300°, and
1000°. The direction of glide is always [111] but the
glide plane is (112) at 20° and 300°, (110) at 1000°.
G. D. P.
(A) Slip bands on m ercury sin gle crystals.
(B ) Critical shear stress of m ercury single
crystals. K. M. G r e e n l a n d (Proc. Roy. Soc.,
1937, A, 163, 28—34, 34—53).— (a) A single-crystal
wire of Hg which has not previously been stretched
shows when subjected to tension slip bands which
are branched and wavy. If the wire is slightly
bent subsequent extension produces perfectly plane
slip bands. The effect of torsion is also investigated.
An examination of the surface suggests that it be
haves as an elastic skin which does not break at the
slip bands.
(b ) The val. of the crit. shear stress for very pure
Hg) is 7-0 g. per mm.2 at —60°. This is increased to
28 g. per mm.2 by the addition of 0-1% Ag. Stressstrain curves are studied in detail and their form is
discussed.
G. D. P.
P h ysical

b asis

of

m etal

plasticity.

H.

S chlech tw eg (Tech. Mitt. Krupp, 1936, 4, 29—38;

Chem. Zentr., 1936, i, 4402—4403).—Theoretical.
J. S. A.
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D ynam ics of p lastic deform ation. N aphthal
ene crystals. A. K o c h e n d o r f e r (Z. Krist., 1937,
97, 263—299).—Technique in prep, and axial orient
ation of single-crystal cylinders (65 X 6-8 mm.) of
C10H 8 are described. Slip systems are [010] (001) and
[509] (010). For the former, longitudinal tension and
pressure applied by Bausch’s method (A., 1935, 435)
yield no definite relation between load and deform
ation. Schmid’s law is obeyed. Crit. stresses in
extension and slip are 9-3 and 12—14 g. per mm.2
respectively. The limiting stress in vitreous fracture
is 220 g. per mm.2 Using a Polanyi apparatus,
the relations of flow velocity, stress, slip, tenacity,
time, and recovery are examined and discussed.
Slip phenomena are similar in metallic, ionic, and org.
mol. lattices.
I. McA.
Polym orphic transitions
in
am m onium
nitrate. R. T ie m e y e r (Z. Krist., 1937, 97, 386—
400; cf. A., 1936, 1450).—A fixed orientation of the
original rhombicn crystal being maintained in a
temp, series, nuclear growth and recrystallisation
are studied, by Laue X-radiograms at various temp.,
in the transitions of NH4N 0 3. Grain size, mosaic
disposition, and asterisms are noted. The transitions
rhombicn
rhombic
tetragonal
cubic are
confirmed. With temp, fall from above 125°, a metastable transition tetragonal (~50°) -> rhombicn re
places the normal tetragonal (time-lag)
rhombici.
I. McA.
Effective m ol. w t. of vitreous boric oxide and
silica. M. P. V olarovitsch and A. A. L e o n t e v a
(J. Phys. Chem. Russ., 1937, 10, 439—442).—Mol.
wts. have been calc, from viscosity data by Sheppard
and Houck’s equation (A., 1930, 1244). The degree of
association of Si02 rises rapidly as the temp, falls
from 1380° to 1250°. Macleod’s viscosity equation
(A., 1936, 788) is not valid for vitreous B ,0 3.
“ R. C.
T heory of ferrom agnetism . I, II. L . O er te l
(Z. Physik, 1937, 107, 746—757, 758—765).—
Theoretical.
L . G. G.
Interpretation of the param agnetic Curie
point of the elem ents of the rare-earth group.
L. N 6 e l (Compt. rend., 1938, 206, 49—51; cf. A.,
1937,1, 257).—The mol. fields of the rare-earth metals
are due to interactions between electronic spins, not
to orbital interactions. The interactions are of the
exchange type occurring in metals of the Fe group.
Vals. of the Curie points calc, on this basis are in
accord with experiment.
A. J. E. W.
M agnetic su scep tib ility of sin gle crystals of
th alliu m . S. S. R a o and A. S. N a r a y a n a s w a m y
(Current Sci., 1937, 6, 276— 277).—Addition of
<2% of Pb causes an increase in the susceptibility of
Th crystals perpendicular to the hexagonal axis
(Xi) and a considerable decrease in that parallel to
this axis (x2). Bi produced a similar but greater
effect. With addition of Sn xi increased considerably
and X2 decreased rapidly as [Sn] was increased.
With approx. 1-5% of Sn the magnetic anisotropy
was 1. Cold-working of single crystals of Th causes
an increase in xi and a decrease of x2A. J. M.
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P aram agnetism

of the iron group.

S. S.

B h a tn a g a r , M. L. K iia n n a , and M. B . N e v g i

(Phil. Mag., 1938, [vii], 25, 234—241).—The suscepti
bilities of Co and Ni acetates, oxalates, and lactates,
Co(CNS)2, Co(CN)2, Ni tartrate, citrate, and benzoate
were determined. The p a val. of Co++ is 4-97—
5-37, except for Co(CN)2, where it is 3-12, and of
Ni++ 2-75—3-20. The results are compared with
theoretical and experimental vals. of other workers.
A. J. M.
Param agnetic dispersion in iron alum . F.
B ro ns and C. J. G o rter (Physica, 1938, 5, 60—64;
cf. A., 1937, I, 452).—Additional data for Fe alum
and data for a 1 :4 Fem -Alin alum are recorded.
Much higher fields are needed to inhibit the sus
ceptibility of the diluted Fe alum than for the pure
Fe alum.
H. J. E.
T herm om agnetic properties and constant
p aram agnetism of the U 0 2++ ion in aqueous
solutions of som e uranyl salts. A. N ico la u
(Compt. rend., 1937, 205, 654—656; cf. A., 1934,
596).—Vals. of p and x for aq. solutions of U 0 2( N 0 3)2
and U 0 2S 0 4, at 20—75°, are tabulated, x remains
const, over this temp, range, but decreases with
increasing concn., probably owing to complex am'on
formation (cf. A., 1919, ii, 181).
A. J. E. W.
P aram agnetic m easurem ents at low fields
w ith the Rankine balance. H. P. I s k e n d e r i a n
(Physical Rev., 1937, [ii], 52, 1244—1245; cf. A.,
1937, I, 451).—The vol. magnetic susceptibilities of
gaseous 0 2 and aq. NiCl2 solutions relative to H20
were determined, and relative mass vals. are deduced.
Assuming the mass susceptibility of H20 to be
-0-7200 x 10~®, the val. found for 0 2 is 104-4 X 10~6,
and for NiCl2 33-97 x 10-«.
N. M. B .
M agnetochem ical investigation s of organic
com pounds. XIII. M agnetic investigation of
woi'-phenylpolyenes. E. M u l l e r and I. D am m e r a u (Ber., 1937, 70, [B], 2561—2565).—The
magnetic susceptibilities of diphenyl-ethylene, m.p.
124°, -butadiene, m.p. 148°, -hexatriene, m.p. 202°,
-octatetraene, m.p. 232°, and -decapentaene, m.p.
253°, and of tetraphenyl-ethylene, m.p. 221°, -buta
diene, m.p. 203—204°, -hexatriene, m.p. 204—205°,
-octatetraene, m.p. 200°, and -decapentaene, m.p.
227°, have been measured. Pascal’s increment,
+5-5 X 10~6, is observed also in this series and from
diene onwards the paramagnetic increment is const,
at +10-6 X lO-6. Measurements at the room temp,
and at liquid air temp, show that the' paramagnetic
increment is independent of the temp.
H. W.
P aram agnetism of the sem iquinone of phenanthrenequinone-3-sulphonate. L. M ic h a e l is ,
G. F. B o e k e r , and R . K. R e b e r (J. Amcr. Chem.
Soc., 1938, 60, 202—204).—Measurements of magnetic
susceptibility confirm that the reduction of phenanthrenequinone-3-sulphonate by glucose passes through
an intermediate stage represented in part by a free
radical. The max. amount of the radical, detected
by its paramagnetic properties, is formed at 50%
reduction.
E. S. H.
P aram agnetism of sem iquinones. L. M i 
ch a e lis , R . K. R e b e r , and J. A. Kuck (J. Amer.

Chem. Soc., 1938, 60, 214—215).—Magnetic suscepti
bility measurements show that the quinhydrone
formed in acid solution, by reduction of phenanthrenequinone-3-sulphonate by methylglyoxal in presence
of KCN, is a valency-saturated dimeric compound
(cf. preceding abstract), thus confirming the results of
potentiometric investigation (A., 1938, I, 31).
E. S. H.
P olym orp h ism and m agn etism of nickel
and cobalt dithiocarbam ates.
L. M a l a t est a
(Gazzetta, 1937, 67, 738—747).—Thermal analysis of
various pairs of dithiocarbamates of Ni and of Cu
shows that the corresponding compounds of the two
metals are isomorphous. For each system the mag
netic susceptibility shows complete additivity. The
structures of the salts are discussed.
O. J. W.
T ransverse and longitudinal changes of re
sistance [in a m agnetic field] of bivalent m etals
w ith space-centred cubic crystal structure.
M. K o hler (Physikal. Z., 1938, 39, 9—23).—Theor
etical. In the cases examined (magnetic field per
pendicular to edge of cube and parallel to the cube
diagonal, respectively) theory indicates that the trans
verse resistance change should bo oc (field strength)2
for strong fields, whilst the longitudinal resistance
reaches a saturation max. For small fields or high
temp, and therefore small resistance changes, the
transverse and longitudinal effects are of the same
order. The anisotropy ratio is independent of
strength of field, temp, and impurities (if their concn.
is small). The change of resistance is oc conductivity
without the field. The experimental results of
Justi et al. (A., 1936,1452; 1938,1 ,19) for W, although
a sexavalent metal, agree fairly well with the above
requirements.
A. J. M.
Effect of tension on the electrical resistance of
single tetragonal tin crystals. (Miss) M. Allen
(Physical Rev., 1937, [ii], 52, 1246—1249; cf. A.,
1936, 416).—The adiabatic tension coeff. of resistance
was determined for various orientations. The Cookson-Bridgman theory (cf. A., 1936, 1055) is extended
to the tetragonal case and results agree with experi
ment. The dependence of the measured and the sp.
tension coeffs. on primary and secondary orientation
is contrary to that found for trigonal crystals.
N. M. B.
M agnetic energy of superconductors. P. S.
E p s t e in (Proc. Nat. Acad. Sci., 1937, 23, 604—610).—
Mathematical. A derivation is given of Laue’s
hypothesis that a superconductor begins its transition
to the normal state when the strongest part of the
magnetic field H at its surface reaches the crit. val.
Hc (H — field in presence of the superconductor).
T hom son effect of superconductive lead.

J. G.

D a u n t and K. M e n d e l sso h n (Nature, 1938, 141,

116).—No change in temp, occurred at a given point
in a ring of superconducting Pb in winch a temp,
gradient was maintained, when the current was
reversed, showing that the Thomson coeff. of Pb is <
4 X 10*10 v. per degree. It is suggested that, in
general, electrons in a superconductive metal exchange
thermal energy with the lattice, whereas those taking
part in a persistent current do not.
L. S. T.
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Superconductivity. C. J. G o r te r (Physical
Rev., 1937, [ii], 52, 1256—1257).—A discussion of the
arguments of Wick (cf. A., 1937, I, 606) and London
(cf. A., 1938, I, 19).
N. M. B.
E xperim ents at radio-frequencies on super
conductors. F. B . S il s b e e , F. G. B r ic k w e d d e ,
and R. B . S cott (Nature, 1938, 141, 75—76).—The
magnetic field at the surface of an extruded Sn wire
carrying an a.c. of a frequency of approx. 200 kilo
cycles per sec. superposed on a d.c. pulsates cyclically.
At a temp, slightly < the transition temp., the puls
ation in field tends to carry the material through the
transition between the normal resisting ’and the
superconducting states. Under these conditions the
p.d. between the ends of the wire contains a component
of twice the frequency of the a.c. At radio-frequencies
up to 3000 kilocycles per sec. the transition temp, for
Sn and Ta are the same for d.c. equal in magnitude to
the root mean square of the high-frequency currents.
Below the transition temp., these materials offered
no detectable resistance to currents of these
frequencies.
L. S. T.
T herm o-electrom otive forces ofsom e super
conductors in the neighbourhood of their trans
ition points ; influence of a m agn etic field.
W. H. K eeso m and C. J. M a t t h ijs (Physica, 1938, 5,
1—16).—Data arc recorded for the thermo-e.m.f.
(e) at 2 —10° K. of Pb against a Ag alloy wire and
against Sn, and of In against Pb. The thermoe.m.f. between two superconductors is zero. The
e-T curve is continuous at the transition point either
with or without an applied magnetic field. At 1—2°
above the transition point, e varies with the longi
tudinal magnetic field.
H. J. E.
M easurem ent of the velocity of sound in liquids
by a resonance m ethod. C. S lL C E A iiu (Compt.
rend., 1937,205,1219—1221).—Bungetzianu’s method
of measuring the velocity of sound (v) is discussed.
Yals. of v at 20°, obtained using a frequency of 1528
cycles per sec., for H20 and 16 org. liquids are recorded.
A. J. E. W.
D etection of change of frequency of lig h t by the
D oppler effect in the deviation of ligh t by ultra
sonic w aves. L. A l i (Helv. phys. Acta, 1936, 9,
63—S3; Chem. Zentr., 1936, i, 4669).—The predicted
frequency change is found, the change in X of the
2537 a . Hg line being 1-6 x 10~5 a . for waves of
7600 kilocycles.
J. S. A.
Diffraction of lig h t by supersonic w aves in
so lid s. N . S. N . N a t h and H. M u e l l e r (Nature,
1938, 141, 37).
L.S. T.
T herm al properties of deuterium and its
com pounds. K. Cl u s i u s (Z. Elektrochem., 1938,
44, 21—30).—Thermal data for D2, HD, and H2
are tabulated and compared. Inorg. D compounds
generally have a higher b.p. and lower m.p. and lower
v.p. at the m.p. than the corresponding H com
pounds, but compounds which are associated in the
liquid state have higher m.p. and higher v.p. at the
m.p., whilst compounds associated in both the liquid
and vapour states have higher v.p. and lower b.p.
than the corresponding H compounds. Substitution
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of D for H in a C02H causes a decrease in m.p., but
the substitution in other org. groups raises the m.p.
The differences in entropy between various D and
H compounds are calculated.
J. W. S.
B .p . of w ater as a function of pressure. A.
Z m a c z y n sk i and A. B o n h o u r e (Compt. rend., 1937,
2 0 5 , 1222).— The authors’ previous equation (A.,
1929, 143) is corr. to 0 = 57-2587 + (79-3722 x
- (35-5273 X 10-6)j)2 - f (6-6950 X 10-9)p3,

where 0 is a temp, on the H2 thermometer scale, and
p is the corresponding pressure in mm. of Hg.
A. J. E. W.
F.p. of pure hydrocarbons of the gasoline
b oiling range and of their binary m ixtu res.
J. Smittenberg, H. H oog, and R. A. H enkes
(J. Amer. Chem. Soc., 1938, 60, 17—22).—F.p.
data recorded (and transition points, in parentheses)
are: ra-pentane, p-methylbutano, —129-7°, —160-6°;
»-hexane, (3j3- and Py-dimethylbutane -9 5 -5 °, —100-5°
(about —146°), -1 2 8 -5 ° (about —142°); ?i-heptane,
[3-methylhexane, Pj3-, py-, yy-dimethylpcntane, Pyytrimethylbutane, -90-8^ , -1 1 8 -5 °, -1 2 4 -0 °, -1 1 9 -1 °,
—135-7°, -2 6 -3 ° (about —156°); ?i-octane, (kdimethylhexane, ppS-trimethylpentane, y-methyl-yethylpentane.ppyy-tetramethylbutane,—56-8°,—94-0°,
-1 0 7 -6 °, -9 1 -1 °, 101-5° (-1 1 9 -2 °);
7i-nonane,
-5 3 -8 ° ; ethylcycZobutane, cyclo-, methylcycfo-pentane, cych-, methylcycto-, ¿sopropylc*/c£o-hexane,
-1 4 3 -2 °, -9 4 -3 ° (-1 51-4°), -1 4 2 -7 °, 6-4° (-8 7 -0 °),
-1 2 6 -4 °, -8 9 -8 ° ; C6H 0, PhMe, PhEV3, 5-5°, -9 5 -6 °,
—96-2°. M.p. are recorded for some of the com
pounds. Glasses were formed on freezing by Pand y - methylpentane, Py - dimethylpentane, y methylheptane,
Py-dimethylhexane, yS-dimethylhexane,
and
ppy-trimethylpentane. F.p. dia
grams of some o f the binary mixtures have been
determined. As a rule there is a eutectic point and
the f.-p. curves of the components conform with the
formula for the ideal f.-p. curve. n-Octane and nnonane appear to form an interrupted series of mixed
crystals, and SPy-tri- and SPyy-tetra-methylbutanes
a continuous series. Glasses were produced in most
of the binary woparaffin mixtures.
E. S. H.

O scillations in the m .p . of m em bers of hom o
logous series. V. K . N ik if o r o v and I. I. K orol 
kov (J. Gen. Chem. Russ., 1937, 7, 2139—2142).—
The m.p. of members of homologous series of ali
phatic hydrocarbons, carboxylic acids, alcohols,
and ketones are given by T = a + b log (M — C — j),
where T is abs. temp., a, b, and C are consts. for a
given series, and j = 0 for substances with an oven
no. of C atoms, and 0—20 for those with an odd no.
of C atoms.
R. T.
Latent heat of vaporisation and m olecular
constitution. R. L a u t l 6 (Bull. Soc. chim., 1937,
[v], 4 , 2076— 2081).— Published data support the
rule that in a homologous series the product of the
latent heat of vaporisation and the square root of the
parachor is const.
E. S. H.
Latent heat of fusion. N . S. B i n a y e n d r a
(Gazzetta, 1937, 67, 714—715).—The latent heat of
fusion, L, of an element is given approx. by L —
K P jV , where P = parachor, V = at. vol., and K —
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const, which depends on the nature of the lattice of
the element.
0 . J. W.
A nom aly in specific heat of lith iu m . X-Ray
investigation. G. P a n k o w (Helv. phys. Acta,
1936, 9, 87— 122; Chern. Zentr., 1936, i, 4687).—
The Debye characteristic temp, of Li, determined
from measurements of at. lattice vibrations by means
of the intensity of .X-ray reflexion, agrees with that
calc, from the electrical resistance, and shows no
anomaly.
J. S. A.
Fluorine at lo w tem peratures. VIII. D eter
m ination of m olecular heat, heat of fusion, and
entropy of fluorine. E. KLa n d a (Bull. Chem. Soc.
Japan, 1937, 12, 511—520; cf. A., 1937, I, 607,
629; 1938, I, 63, 66).—Thermal analysis in the range
—258° to —190°, using apparatus and method proved
by determination of 0 2 consts., yields for F2 G'-T
curves and the following consts.: m.p. 55-20 K.,
b.p. 85-19° K., Lt 372 g.-cal., characteristic temp.
0 (Debye) 100-3, STat b.p. 37-29 units.
I. MeA.
Specific heat of fused sodium hydroxide.
V . R. T er a sc h k ev itsc h and A. N . V is c h n e v sk i
(J. Gen. Chem. Russ., 1937, 7, 2175—2182).—The
mean Cp of NaOH at 22—597° is 0-518±0-006.
R. T.
P h ysical properties of w ater and steam .
J. H ay liö ek and L. M i Sk o v sk y (Helv. phys. Acta,
1936, 9, 161—207; Chem. Zentr., 1936, i, 4685).—
Measurements of the heat content, sp. vol., and
sp. heat of H20 , saturated steam, and superheated
steam up to 550° and 400 kg. per sq. cm. are described,
and an equation of state is derived.
J. S. A.
M olecular heat of m ethane in solid CH ,-K r
m ixtu res. Correction and addition. A. E u c k e n
and H. V e it h (Z. physikal. Chem., 1937, B, 38,
393—394).—The data previously obtained (cf. A.,
1937,1, 74) are compatible with the intercombination
curve for the heat of rotation of CH, as amended by
Maue (cf. A., 1938,1, 14).
C. R. H.
T herm al properties of vinyl brom ide. A.
G ü y e r , H. S ch ütze , and M. W e id e n m a n n (Helv.
Chim. Acta, 1938, 21, 22; cf. A., 1937, I, 607).—
Some of the results recorded previously are in accord
with the results of Mehl (A., 1934, 952). J. W . S.
T em pering and annealing of boric anhydride
g la ss. E. R e n c k e r (Compt. rend., 1937, 205,
1396—1398; cf. A., 1938, I, 72).—The V/T curve of
a specimen of B20 3 glass, obtained by allowing the
specimen to attain const, vol. at each temp, investig
ated, consists of twTo straight lines intersecting at
207°. Annealing and tempering increases the vol.
only if the annealing temp, is >207°, and the change
in vol. reaches a const, max. at >280°. These
phenomena are probably due to the existence of two
forms of the glass, a, stable at <207°, and ß, stable
at >280°.
A. J. E. W.
D ensity of liquid m agnesium . H. G r o t h e an d
C. M a n g e l sd o r f f (Z. M etallk ., 1937, 29, 352—353).
— B etw een 765° an d 850° M g h a s d 1-584 — 1-8 X
10~*(i - 675°).
A. R. P .
Pyknom etric precision m ethod for liquids and
solids. II. D ensity of pure toluene, calcspar,
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sodium chloride, m agn esiu m , and alum inium
at 0°. T. B a t u e c a s and F. L. Ca sa d o (Z. physikal.
Chem., 1937, 1 8 1 , 197—207; cf. A., 1936, 417).—
The following vals. of d\ have been determined by
the method described previously; PhMe, 0-885482±
0-000003 g. per ml.; Iceland spar 2-71123;t0-00011,
NaCl 2-16756±0-00012, Mg 1-7407±0-0002, and A1
2-7015±0-0003 g. per c.c. From the results the
lattice spacings in NaCl and CaC03 are calc, as
3-0276 X 10"8 cm. and 2-8120 X 10*8 cm., respec
tively, in accord with X-ray data.
J. W. S.
H eat of evaporation, orthobaric densities, and
critical 'data of alum irdum brom ide. D. I.
S htjravlev (J. Phys. Chem. Russ., 1937, 1 0 , 325—
329).—The sp. gr. of liquid and gaseous AlBr3 is
measured between 170° and 490°. For the CailletetMathias diameter the equation (d^ + d0)/2 =
1-4594 - 0-13484 X 10-2 + 0-389i2 X 10-° is found.
The calc. crit. data are Tc = 495°, d„ = 0-887, p c —
26-7 atm. AlBr3 is normal.
J. J. B.
T u m lirz' equation for alcohol vapour. I. I.
G o d n e v , S. N. S olodttschenkov , and M. M.
S o bo lev a (Prom. Org. Chim., 1937, 4, 566—567).—
The sp. vol. v of EtOH vapour at pressure P (< 5
atm.) is given by v = R T jP — 0-290.
R. T.
L im it of superheating and resistance to tensile
stress of liquids. W. D ö r in g (Z. physikal. Chem.,
1937, B , 3 8 , 292—294).—A correction (cf. A., 1937,
I, 557). The pressure of a vapour in a gas bubble in
a liquid is, for a given total pressure on the liquid,
independent of the radius of curvature of the bubble.
R. C.
Critical phenom ena in g ases. I. J. E. L e n n a r d -J o n e s and A. F. D e v o n sh ir e (Proc. Roy. Soc.,
1937, A, 1 6 3 , 53—70).—The methods of classical
statistical mechanics are applied to derive an equation
of state for gases at large densities. An atom of
the gas is regarded as being confined to a cell so that
its average environment approximates to that of an
atom in a liquid or a crystal, and it is continually
subject to a multiple encounter. The vals. of the
crit. temp, of H2, Ne, A, and N2 calc, are in good
agreement with observation. (Cf. A., 1938, I, 123.)
G. D. P.
Variation w ith tem perature of th erm al con
ductivity and A'-ray structure of som e m icas.
I.
T herm al conductivity up to 6 0 0 ° . R. W.
P o w ell and E. G r if f it h s . II. X-Ray exam in
ation of the structure. W. A. Wood (Proc. Roy.
Soc., 1937, A, 1 6 3 , 1S9—198, 199—204).—I. The
divided bar method is used. Plilogopite micas show
a pronounced decrease of thermal conductivity at
about 200°, which is only partly reversible on cooling.
Muscovite micas do not show this effect.
II.
X-Ray investigation showrs that heat-treatment
may produce marked mosaic formation without
apparent change of external appearance, the change
being partly reversible on cooling. The thermal
expansion of the lattice is measured. The perfection
of at. arrangement in the crystallites produced by
breakdown of the large crystals is discussed. G. D. P.
Effect of tem perature on the th erm al con
ductivity and the accom m odation coefficient of
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hydrogen below 0°.
H. S. G r e g o ry and
E. H. D ock (Phil. Mag., 1938, [vii], 25, 129—147).—
The dependence on temp, of heat conduction is
satisfactorily expressed between 0 ° and —182° by
the relation K T = 2-14 x KH X 2 ’0'938 where Kx is
the thermal conductivity at T° K. The coeff. of
accommodation, a, decreases from 0-48 at —182° to
0-23 at 0°. The dependence of a. on temp, is discussed
theoretically. The factor / , defined by Chapman’s
expression / = Klt\Cv, has been calc, and compared
with vals. calc, from semiempirical expressions of
Eucken and of Jeans. Each method of calculation
gives a val. approx. 2-0 over the temp, range studied
except at the lowest temp., where / = approx. 2-3.
C. R. H.
T herm al conductivity of diam ond and p otass
iu m chloride. W. J. d e H a a s and T. B ierm asz
(Physica, 1938, 5, 47—53; cf. A., 1937, I, 506).—
Data are recorded for the range 2—25° K. The
thermal conductivity of KC1 in this range depends
on the thickness of the specimen examined and
passes through a min. The val. for diamond at 10
—20° K. shows an increase with decreasing temp,
which oc T-2-5.
H . J. E.
W iedem ann-Franz law for crystals of any
crystal form . M. K o h l er (Ann. Physik, 1938, [v],
31, 116— 120; cf. A., 1936, 1329).—The WiedemannFranz law is valid for metal crystals of any form.
0 . D. S.
Adiabatic and isoth erm al com pressibilities of
heavy w ater. S. B h a g a v a n t a m and B . S. R . R ao
(Nature, 1937, 140, 1099).—The compressibility of
99-2% D20 is nearly the same as that of H 20 , and,
as in the ease of H 20 , the ratio of the isothermal to
the adiabatic compressibility is practically unity.
L. S. T.
V iscosity of liquid helium below the X -p o in t.
P. K a p it za (Nature, 1938, 141, 74).—Measurements
by a new method indicate that below the X-point the
■»I of He ix is > 1/1500 that of He I at normal pressure.
This may explain the abnormally high heat-conductivity of He n below the X-point. It is suggested
that below this point He enters a special “ super
fluid ” state.
L. S. T.
F low of liquid He II . J. F. A l l e n and A . D.
M is e n e r (Nature, 1938, 141, 75).—Data obtained
from the flow of liquid He n through long capillaries
are recorded and discussed. The flow of He n at
1° k , does not follow the ordinary equation for
laminar or turbulent motion. The type of motion
observed may arise from slipping of He ii over the
surface of the tube, in which cases the vals. obtained
for i] have little meaning. Undamped turbulent
motion does not account for an appreciable part of
the high thermal conductivity observed.
L. S. T.
V iscosity of air. P. J. R i g d e n (Nature, 1938,
141, 82).—New measurements give tj17* = (1800-Si
0-7) x 10~7 c.g.s., temp, coeff. 4-93 X 10-7 per degree,
from which 7)23. = (1830-3±0-7) x 10"7 c.g.s. Sub
stitution of this val. in Millikan’s data on the deter
mination of e gives e = (4-800± 0-004) X 10-10 e.s.u.
in agreement with recent vals. from X-ray and electron
diffraction methods (A., 1937, I, 441).
L. S. T.
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V iscosity and chem ical constitution. M. Soujun. (J. Amer. Chem. Soc., 1938, 60, 154— 158).
—Data for i\ and d for 117 org. liquids can be expressed
by: log 10(log]0 T)) = md — 2-9. The const, rn is
characteristic for each liquid and when multiplied
by mol. wt. yields a viscosity-constitutional const., I.
Vals. of at. and structural consts., from which I may
be calc., are derived. The observed and calc. vals. of
I for nearly all the liquids agree to < 1 %.
E. S. H.
D iscussion on the v iscosity of liquids. G. I.
T aylor.
J. D. B e r n a l . A . S . C. L a w r e n c e .
E. N . d a C. A n d r a d e . E. H a t sc h e k . R. K.
S c h o field (Proc. Roy. Soc., 1937, A, 163, 319—
337).—A review of the present position and recent
advances towards a theory of viscous flow.
G. D. P.
V iscosity of g la ss. III. P . G tla r d , L . D ubrtjl ,
G. H e n r y , S co h y , and P ie r e t (Bull. Soc. chim.
Belg., 1937, 46, 435—470).—The description (B.,
1936, 594, 1040) of the experimental arrangements
employed in a precision determination of r, for glass
is concluded with an account of the method of temp,
measurement, and the procedure and results are
exemplified by a specimen determination. Temp,
gradients in the tubes in which thermocouples are
mounted may introduce very serious errors. Pt|Pt-Re
thermocouples are subject to the disadvantages that
the thermoelectric force is variable in time, and that
at temp, above 1000° they become brittle.
F. J. G.
Internal friction in so lid s. T herm oelastic
internal friction. II. G eneral theory. C. Z e n e r .
III. E xperim ental dem onstration. C. Z e n e r ,
W. O t is , and R. N uckolls (Physical Rev., 1938,
[ii], 53, 90—99, 100—101; cf. ibid., 1937, [ii], 52,
230).
N . M. B .
d e r s,

A ttem pt to detect the passage of helium
through a crystal lattice at h igh tem peratures.
(L o r d ) R a y l e ig h (Proc. Roy. Soc., 1937, A, 163,
376—380).—An experimental arrangement is de
scribed by means of which it is shown that, at 415°,
a plate of mica 1 mm. thick and 1 cm.2 area transmits
< 7 x 10*5 mm .3 per day. This result is compared
with that previously obtained for other materials,
vitreous and cryst.
G. D. P .
H eat of m ix in g of liquids. III. T otal and
partial heats of m ix in g of norm al liquids. IV.
Heat of m ixin g of norm al liquids w hen unstable
m olecular com pounds are form ed. V. K i r e e v
(J. Phys. Chem. Russ., 1937, 10, 283—297, 298—312;
cf. A ., 1933,561).—in. The heat of mixing is a function
of three factors: (i) the difference between the internal
pressures of the components, (ii) the deviation of van
der Waals’ aI2lfrom \ / ( a xa^), and (iii) the vol. change
on mixing. Hildebrand’s equation, which considers
the first factor only, is incorrect.
IV.
If the heat of mixing of normal liquids does not
agree with the equation derived in (in), the formation
of a mol. compound is probable. In some cases these
compounds are known. In particular substances
with a negative Kerr const, tend to form such com
pounds.
J. J. B.
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Surface tensions of alcohol-w ater m ixtu res.
S. V a l e n t in e s , and H . W. H ohls (Z. Physik, 1937,
108, 101—106).—y is measured for MeOH- and
E t0H -H 20 mixtures over the whole concn. range and
between 20° and 50°. The temp, coeff-concn.
relations are discussed.
L. G. G.
Optical properties of Seignette and related
sa lts. A. N. W in c h e l l (Amer. Min., 1937, 22,
10S8— 1093).—Data for the mixtures
NaKC4H40 6,4H,0-NaNH4C4H40 6,4H20 ;
NaKC4H40„,4H;0-NaNH4C4H40 6,4H20 KNH4C4H40 6,4H20 ,
and
NaRbC4H40 6,4H20 NaKC4H40 6,4H20-N aN H 4C4H40 C)4H20 ' are "re
corded and compared.
*"
L. S. T.
Isosteric and structurally sim ilar com pounds.
V. Comparative investigations w ith substances
R.'NR' and RICHR'. H. E r l e n m e y e r and H. v o n
M e y e n b u r g (Hclv. Chim. Acta, 1938, 21, 108—111).
—The formation of mixed crystals of nitrite and
formate is readily explained by the assumption that
CH and N are isosteric. The m.p. diagrams do not
indicate the formation of mixed crystals in the cases
of NPh2-NO and NPh2-CHO; NPhMe-NO and
NPhMe-CHO; p-NMe2-C6H,-C02H and
i>-C6H4P^-C02H; C6H4< ^ g > N and

V (a)

C rystallo-chem istry of a llo y s. Section M gZn2M gA g,. H. W it t e (Z. angew. Min., 1937, 1, 83—
92; cf. A., 1937, I, 23).—The recorded data include
thermal observations, microscopic observations for
melts containing up to 60 mol.-% MgAg2, X-ray
observations relating to 40 mol.-% MgAg2 + 60 mol.% MgZn, and 80 mol.-% MgZn2 +"20 mol.-%
MgAg2, lattice consts. for alloys containing up to
45 mol.-% MgAg2, and also the phase diagram.
L. S. T.
Precipitation of the p-phase on tem pering of an
alum iniu m -m agn esiu m alloy containing 12-7%
of m agnesium . R. M ic h a u d (Compt. rend., 1937,
205, 1399—1400).—Specimens of the alloy, hardened
at 425°, were reheated to temp. 0, and examined by the
Debye-Scherrer method. With 0 >200° a single
phase represented by a supersaturated solution of
Mg in A1 is obtained. For 0 = 200—260°, two solid
solutions (one supersaturated.) coexist, M g being
deposited as a ¡5-phase. At 0 = 260° pptn. of M g is com
plete and a single solid solution occurs, but when
0 >260° the M g previously deposited is dissolved and
the normal solubility curve is obtained.
A. J. E. W.
D iffusion and vapour pressure of zinc in brass.
W. S e it h and W. K r a u s s (Z. Elektrochem., 1938,
44, 98—102).—A method has been developed for
measuring the v.p. of Zn or Cd in their alloys at high
C gH , < ^ H > C H .
jj
temp., and this has been applied to the measurement
M etals and alloys. XXV. Constitution of the of the diffusion consts. of these metals in alloys with
interm etallic phases NaZnu , KZn13, KCd13, Cu and Ag at various temp. Diffusion is more rapid
J. W. S.
RbCd1?, and CsCd13. E. Z i n t l and W. H a u c k e in the (3-alloys than in the a-alloys.
(Z. Elektrochem., 1938, 44, 104— 111; cf. A., 1938,
G old-alum inium system . A. S. Co f f in b e r r y
I) 24).—RbCd13 and CsCd13, prepared by heating the and R. H . H u l t g r e n (Amer. Inst. Min. Met. Tech.
theoretical amounts of the pure components in Publ. 885, 1938, 10 p p .; Met. Tech. 1938, 5, No. 1).—
evacuated tubes, have a cubic structure, with a The equilibrium diagram has been examined between
13-88 and 13-89 a ., respectively.
J. W. S.
300° and 500°. Although the authors’ diagram
Structure of binary alloys. R. B e c k e r (Z. differs considerably from that given by Hansen it
Metallk., 1937, 29, 245—249).—Expressions are is not in conflict with the experiments of Heycock and
R. B . C.
derived for describing quantitatively the statics and Neville.
dynamics of pptns. in simple binary alloys as functions
S olid solub ility of m ercury in silver and in gold.
of two energy magnitudes, viz., V the difference in the H. M. D a y and C. H. M a t h e w so n (Amer. Inst.
binding energy between similar and dissimilar Min. Met. Eng. Tech. Publ. 884, 1938, 20 p p .; Met.
neighbouring atoms, and Q the heat of activation Tech., 1938, 5, No. 1).—According to the results of
which controls the diffusion process.
A. R. P.
X-ray analysis the solubility of Hg in Ag attains
Superstructures in alloy system s. E. C. N ix a max. val. of 52-4% Hg at 276° and thereafter falls
(J. Appl. Physics, 1937, 8, 783—794).—A summary. gradually to 51-6% at 100°. The solubility of Hg
The measurement of the degree of order in alloy in Au attains a max. val. of 18-75% Hg at 421°,
crystals and its bearing on electrical resistance and decreases rapidly down to 300°, and thereafter very
slowly to 15-7% at 100°. The curve is characterised
mechanical and magnetic properties are discussed.
by an inflexion at about 330°. X-Rays have also
J. W. S.
Interm etallic com pounds of the type M g2Sn. been used in the determination of the solidus curve
W. H u m e -R o th er y and G. V. R a y n o r (Phil. Mag., for the system Ag-Hg over the range 276—560°.
1938, [vii], 25, 335—339).—Mg2Sn forms little or no The results are in good agreement with the solubility
R. B. C.
ternary solid solution with A1 or In although the data.
Interpretation, by m eans of m odels, of m igra
composition was adjusted so as to give an electron
concn. of approx. 8/3. Homogeneous alloys of tion p rocesses in m etallic phases. C. W a g n e r
the type Mg[SnPb], could also not be prepared. The (Z. phvsikal. Chem., 1937, B , 38, 325—348).—The
crystal structures of various intermetallic com models described facilitate the interpretation of the
pounds containing Mg are discussed. In regard to effects which are attributable to migration processes.
the formation of ternary solid solutions of approx.
C. R. H.
Spectrographic study of ternary lead alloys.
const, electron concn. Mg2Sn differs completely from
the compounds formed in the case of Cu and Ag alloys. R. B r e c k po t , J. Cr e f f ie r , and O. P e r l in g h i
A. J. M.
(Ann. Soc. Sci. Bruxelles, 1937, 57, 295—305; cf.

Y (a,b)
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A., 1937, I, 426).—The variation of intensity of lines to the study of isothermal reactions in the solid state,
clue to Sn in the system Pb-Sb and of lines due to particularly in alloy systems, is discussed on theor
Sb on the system Pb-Sn has been studied for 0-3— etical grounds and illustrated by observations on
3% Sn or Sb. Lines due to Sb and Sn in the metal- Fe-C alloys containing 0-1—0-9% of C.
E. S. H.
graphito arc, with the metal both as anode and
X-Ray investigation s in the sy stem M n-P .
cathode, have been similarly investigated.
0 . A r s t a d and H. N o w o t n y (Z. physikal. Chem.,
N. M. B.
1937, B, 38, 356—358).—In addition to MnP and
S ystem iron -m an gan ese-silicon . R . V ogel
Mn2P, the existence of Mn3P, isomorphous with
and H. B e d a r f f (Arch. Eisenhiittenw., 1936—7, 1 0 , Fe3P, Cr3P, and Ni3P, has been demonstrated.
581—586).—The system Fe-Mn-MnSi-FeSi has been No evidence for the existence of Mn4P has been
examined by thermal and micrographic methods. obtained. The lattice consts. for MiigP are a 9-160,
There is one ternary compound Fe12Mn5Siu which c 4-599 A., and the space-group, fry analogy with
forms pseudobinary systems 'with FeSi and with Fe3P, is SI. The consts. for Cr3P (a 9-120, c 4-560 a .)
Mn5Si3; FeSi and MnSi form a similar system. The and for Ni3P (a 8-917, c 4-390 a.) have also been
primary crystallites which separate as the temp, obtained.
C. R. II.
falls are ternary y-Mn, ternary ¡3-Mn, ternary y-Fe,
S
olu
b
ilities
of
gases
and
surface
tension.
ternary a-Fe, FeSi, FeSi-MnSi solid solution, and
Mn5Si3-F e12Mn5Siu solid solution. There arc four H. H. U hlig (J. Physical Chem., 1937, 41, 1215—
transition planes of solidification at 1120°, 1020°, 1225).—The expression log, s — (—4w 2y + E)/kT is
1010°, and 1160°, respectively, and two four-phase derived, in which s denotes the ratio of concn. of
equilibria in the solid state at 720° and 1000°, re solute in the liquid to that in the gas phase, r is the
spectively. Various sections through the ternary radius of a solute mol., y the surfacc tension of the
diagram and characteristic micrographs are included. solvent, E the interaction energy of solute and
solvent, and k Boltzmann’s const. For a given gas,
A. R. P.
Conduction of electricity and diffusion in sem i- the plot of log s with y is linear, and the val. of E
m etallic alloys (Cuj^Se). I. H. R e in iio l d and can be determined from the intercept. E is generally
H. M o h r in g . II. H. R e in h o l d and H. S e id e l positive for large and negative for small s. Vais, of
(Z. physiltal. Cliem., 1937, B, 38, 221—244, 245— r calc, from the expression agree fairly with those
209).—I. The sp. conductivity, k, of the alloys calc, from other physical measurements.
F. L. U.
Cu^Se, where x = 0-04—0-4, has been measured
S olubility of gases in m etals. O. K u b a s o h e w at —180° to 350°. The temp, coeff. is negative,
except at the lower temp., where there are complex s k i (Z. Elektrochem., 1938, 44,152— 167).—A review.
hysteresis effects, possibly due to a third modification
Solubility and colour of silver perm anganate in
of Cu2Se. The thermo-e.m.f. of PtJCu2-ISe at heavy w ater. F. H e i n and G. B a h r (Z. physikal.
0—350° has been determined. Both the direction Chem., 1937, B, 38, 270—274).—The solubility at
of
the e.m.f. of
differential
thermo-cells, 20° in H 20 is 0-0402 and in D 20 0-0295 mol. per 1.
Ciij-^SelCuj-^Se and the variation with concn. of The extinction coeffs. of the saturated solutions at
k and the ionic mobility suggest deficiency-conduction 450—-750 mix. have been measured.
R. C.
by both electrons and Cu* ions. It is inferred that
Solubility
influences.
V.
Influence
of
ali
the presence of excess of Se is to be explained by the
occurrence of vacant positions in the partial latticc phatic alcohols on the solub ility of ethyl acetate
of the cations and of electron-deficiency points. in water. D . G. B e e c h and S. Gl a sst o n e (J.C.S.,
The negative temp, coeff. and high val. of k indicate 193S, 67—73).—The three-component systems con
that a considerable proportion of the electrons re taining H20 and EtOAc together with MeOH, EtOH,
sponsible for conduction are excess-electrons. Diffus- Pr°0H, Pr^OH, Bu°0H, Bu^OH, BuyOH, and
sec.-BuOH have been studied at 0° and 20°. Addition
ivity measurements have been made.
II.
A method of determining transport nos. of the of small amounts of alcohols to H20 decreases the
order of 10“5 to 10-4 in semi-metallic alloys of non- solubility of EtOAc, especially at low temp., owing to
stoicheiometric composition depends on measuring the decrease of the activity of EtOAc in the ester
the coeff. of propagative diffusion, D, and the station layer through the presence of alcohol. The distribu
ary concn. gradient established by electrolysis. In tion ratio shows no such decrease when corr. for the
Cuj-jSe D is about ten times as large as the coeff. activity change. The effect of the alcohol/H20
of self-diffusion, which may be explained by supposing ratio in the aq. layer on the corr. distribution ratio
that diffusion is caused, not only by the concn. of EtOAc is compared for the various alcohols and
difference, but also by an electric diffusion potential discussed. At low alcohol concn. complex formation
(cf. A., 1936, 792). Transport, conductivity, and between EtOAc and H20 , and its modification through
diffusivity measurements and the Ludwig-Soret depolymerisation of the H20 , is the controlling factor,
effect indicate that the Cu' ions arc freely mobile but with increasing concn. the relative areas of the
non-polar and polar parts of the alcohol inols. and
(cf. ibid., 413).
R. C.
then their relative internal pressures become dominant
P hysico-chem ical study of reactions betw een factors. Complex formation between EtOAc and
solids. T herm al analysis applied to isotherm al the alcohols has little influence on the solubility of
J. W. S.
transform ations. P articular case of alloys (iron- EtOAc in aq.-alcoholic solutions.
carbon). R . C h a te le t (Bull. Soc. chim., 1937, [v ],
S olubility of d-glutam ic acid hydrochloride.
4, 1996—2016).—The application of thermal analysis T. K. S h ih (Ind. Res., China, 1935, 4, 542—547).—
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The solubility of the compound (I) in aq. HC1
decreases with [HC1], particularly for <25% of HC1.
NH4C1 crystallises with (I) during its manufacture.
The presence of degradation products of starch de
creases the solubility of (I) in aq. HC1.
Ch . A b s . (e)

Solubility and activity coefficient of silver
iodate in p otassium nitrate solu tion s. Standard
potential of the silv er-silv er iodate electrode.
1 .51. K o l t h o f f and J. J. Lingane (J. Physical Chem.,
1938, 42, 133—140).—Solubilities and activity coeffs.
have been determined for various ionic strengths up
to 1m. The activity product for AgI03 at 25° is
3 04 x 10~8. Saturated solutions of A gl03 in H20
in glass vessels contain more I 0 3' than Ag’, owing to
cation exchange with the glass surface. The resulting
error is eliminated by using paraffined glass. The
standard potential of the electrode Ag-AgI03(solid)1 0 / (a = 1) is 0-3551 ± 0 0002 v. at 25°. E. L. U.
S olu b ilities and activity coefficients of lanth
anum iodate in concentrated salt solutions at
25°. J. N: P ea r c e and W. C. O e l k f (J. Physical
Chem., 1938, 42, 95—106).—Data are recorded for
solutions of KC1, K2S04, MgCl2, and MgS04 from
0-001m to concns. approaching saturation. The
salts increaso the solubility of La(I03)3 in the order
R ,S 0 4 > MgS04 > MgCl2 > KC1.
E. L. U.
A geing of fresh precipitates. XVI. D istribu
tion coefficient of chrom ate ion s between barium
sulphate and aqueous solutions. XVII. E quili
brium betw een m ixed crystals of barium -lead
sulphate and solutions. I. M. K o lth o ff and
G. E. N o p o n e n (J. Amer. Chem. Soc., 1938, 60,
3 9 -4 1 , 197—201; cf. A., 1937, I, 614).—XVI. The
distribution coeff. K is 1-1 at 26° for 5—33 mol.-% of
Cr04" in the solid phase; at 95° K = 0-38 for 2—20
mol.-%. No equilibrium val. is obtained even after
prolonged shaking when a S 04"-Cr04" mixture is
pptd. with Ba{N03)2.
XVII. The distribution coeff. K of Pb" between
mixed crystals of BaS04 and PbS04 and aq. solutions
is 0-0255 at 26° for 3—16 mol.-% of Pb in the solid
phase; the temp, variation of K is small. The
mixed crystals do not behave as ideal solid solutions.
Distribution equilibrium is attained rapidly only at
relatively high mol.-% of Pb and is accelerated by
the addition of HC104. The val. of K is decreased
by adding EtOH to the system, but is not affected
by large amounts of NaN03 or HC104.
E. S. H.
Theory of adsorption of m ixtu res of vapours.
A. A. S h uch o vitzk i (J. Phys. Chem. Russ., 1937,
10, 412—417).—Polanyi’s adsorption theory and the
capillary condensation theory have been extended to
the adsorption of binary mixtures of vapours and of
dissolved substances. The two theories do not lead
to the same results. Equations are derived permitting
the calculation of the amounts of the components
adsorbed from a mixture of any composition at any
temp, from the isotherms for the adsorption of the
pure components.
R. C.
Calculation of adsorption isoth erm s of vapours
on activated carbons. M. D u b i n i n and B. O n u SAITIS (J. Phys. Chem. Russ., 1937, 10, 428— 438).—

v (b, c)

The capillary condensation theory does not afford a
general explanation of the sorption of vapours by
activated C at all pressures. Kubelka’s method for
the empirical calculation of adsorption isotherms
(A., 1931, 794) may be placed on a theoretical basis
by means of Polanyi’s potential theory of adsorption.
Coeffs. characterising the curves for various vapours
have been calc. A general method of calculating the
adsorption isotherms of vapours at any temp, below
the crit. temp, of the corresponding vapours is
described.
R. C.
Sorption of carbon dioxide by chlorophyll.
E. R a b in o w it c h (Nature, 1938, 141, 39).—The
sorption isothermals for 0° and —80° have been
measured over the range 0 to 700 mm. Sorption is
reversible and equilibrium is established rapidly.
The heat of sorption is 2-6 kg.-cal. per mol., and
saturation corresponds with 2 mol. of C02 per mol. of
ethylchlorophyllide. Max. sorption corresponds
with 1-1 mol. per mol. at —80°/600 nun.; at 0° and
the partial pressure of C02 in air 1 mol. of ethyl
chlorophyllide in 15,000 carries a mol. of C02.
L. S. T.
A dsorption of the sy stem acetic acid-w ater by
blood charcoal. M. D o b in e (Compt. rend., 1937,
205, 1388—1391; cf. A., 1925, ii, 657).—Experiments
with undried C give an isotherm which rises to an
approx. const, max. v a l.; dried C gives the S-shaped
isotherm previously observed (A., 1914, ii, 542),
owing to adsorption of H20 . Allowing for the
adsorbed H20 , the adsorptive power of the C is
unchanged by drying.
A. J. E. W.
Particular kind of interaction of m olecules in
the adsorption layer. N. K o b o s e v and J. G o ld f e l d (J. Phys. Chem. Russ., 1937, 10, 261—278).—
It is assumed that the adsorption of a mol. reduces
the adsorption potential around it; this effect is
equiv. to a mutual repulsion of adsorbed mols. Some
consequences of this hypothesis are discussed.
Measurements relative to the rate of adsorption and
the isotherms have been made for the adsorption of
propylene by Cu between —40° and 13° and between
10“6 and 10_2 mm. of Hg. The results agree with the
theory if the “ radius of interaction ” of mols. is
assumed to be approx. 2 x 10~7 cm. The adsorption
of CO by Cu at 15° shows no interaction. J. J. B.
Sorption capacity of calcium carbonate. V. M.
V o lo ch vian s k i and G. D. S o bo lev a (Nauch.
Zapiski Sach. Prom., 1934, 11, Book 54, No. 10,
35—40).—The adsorption capacity of CaC03 is
increased when the compound is formed in presence
of saponin.
Ch . A b s . (e)
Adsorption of constituents of a solid phase on
the surface. S. D o b in s k i (Nature, 1938, 141,
81—82).—The fact that the relative proportions of
the elements in the scale formed on heating an alloy
in air differ considerably, in most cases, from the
average composition of the alloy is explained in
terms of the differing surface tensions of the con
stituents. In any alloy, an element in the series Sb,
Bi, Pb, Hg, Sn, Cd, Zn, Ag, Au, Cu, which corresponds
with increasing surface tension, should tend to
accumulate on the surface in preference to an element
following it in the series. Since the surface tension
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of the metals is > that of compounds or of nonmetallic elements, the latter should also tend to
displace the metals from the surface. When diffusion
is accelerated by heating or by loosening the crystal
structure by alternating stresses or polishing, the
effect becomes prominent. The experiments de
scribed, in which metals etc. have been subjected to
different treatments and the surfaces examined by
electron diffraction, confirm these views. The corrosion-resistance of alloys at high temp., and the
improvement which results from polishing, are
interpreted on the basis of these relations.
L. S. T.
Adsorption correction in the m ethod of lim it
in g densities. E. M oles (Compt. rend., 1937, 205,
1391—1393).—The use of the correction is illustrated
and discussed. In accurate work its magnitude may
considerably exceed the probable error of experiment.
A. J. E. W.
Graphic representation of results of repeated
extraction of cations from perm utit. G. P a v lovschx (An. Inst. Cercetari agronom. Romaniei,
1934, 6,276—291; ChemV Zentr., 1936, i, 4664—4665).
—A graphical method for evaluating the total amount
of exchangeable cations is described.
J. S. A.
Liquid drops on liquid surfaces. T. H . H azle h u r s t and H. A. N e v il l e (J. Physical Chem., 1937,
41, 1205—1214).—Examination of a no. of pure
liquids shows that most are capable of forming drops
on the surface of the bulk liquid, if a crit. height (H ),
through which the drop falls, is not exceeded. A
table of II vals. is given. Drops do not persist
(H = 0) for II20 , HC02H, (CH2-OH)2, CH2C12,
glycerol, and diallyl ether. One liquid may form
drops on a second liquid, but only when the two are
closely similar; e.g., MeOH on EtOH, but not on
PrOH. Current explanations of the phenomenon
are inadequate, and further possibilities are discussed.
F. L. U.
D eterm ination of contact angles and applic
ation to stu d ies on w etting. E. K n e e n and W. W.
B e n t o n (J. Physical Chem., 1937, 41,1195—1203).—
The contact angle is directly measured on the enlarged
shadow of a drop of liquid on a horizontal surface
placed in a divergent beam of light. The vals. so
obtained agree with those recorded in the literature.
The method is used in determining the wetting power
of various soap solutions for paraffin wax, and the
wettability of leaves and tooth enamel. The contact
angle of H20 with cholesterol decreases rapidly with
time of contact.
F. L. U.
Surface tension at the boundary of tw o nonm iscib le liquids. V. C. B elcot (Ber., 1938, 71,
[£], 52—59).—0-7% solutions of stearic (I), palmitic,
and oleic acid in C6H6 are run into alkaline
solutions of differing total dilution and differing ionic
dilution and the surface tension, y, is measured by
counting the drops. This is found to be very great
at the boundary of H20 and C6H6. The same dimi
nution of y is observed with solutions of identical ion
concn. but widely differing total concn. (NaOH,
NHEt2, NH3). The most marked action on y is
exerted by (I); this depends on its colloidal nature,
the orientation in the surface layer, and the solubility
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of the salts which are produced in H20 . Only the
OH ions and not the cations of the base influence y.
Neutralisation of the fatty acid in C6H 8 by the base
in H20 gives rise to an active salt which diminishes
y at the zone of contact of the liquid phases; with
a given acid the amount of salt formed at the zone of
contact depends only on the OH' content of the aq.
solution. The experimental possibilities of (I) are
considerably limited by its sparing solubility in CeHe
but its influence is considerable. In the depression of
y a min. is observed which is particularly marked with
(I). This is due to the smaller solubility of the stear
ates and the necessity of a max. of y for the formation
of colloidal micelles.
H. W.
Instantaneous detection of unim olecular film s
spread on m ercury, by form ation of a m ist. M.
D evattx (Compt. rend., 1937, 205, 1343—1346).—
Unimol. films of lipoidic liquids and solids on a clean
Hg surface cause a pronounced “ mist ” when the
surface is breathed on or exposed to air saturated with
H20 vapour. Hydrophilic substances give little or
no mist under similar conditions.
A. J. E. W.
Surface slit viscosim eter and the viscosity of
m onolayers. W. D . H a r k in s and J. G. K ir k w o o d
(Nature, 1938, 141, 38—39).—A formula for the t]
of surface films flowing through a narrow slit is
developed (cf. A., 1937, I, 562).
L. S. T.
Behaviour of sodium glycocholate tow ards
fatty acids and soaps. II. B ehaviour tow ards
different soaps. K . H o l w e k d a (Biochem. Z., 1937,
295, 11—28; cf. A., 1938, II, 46).—In aq. solutions
containing Na glycocholate (I) and Na salts of fatty
acids (C8—C14) y decreases, and the stability of the
foam increases, with increasing chain length, whilst in
general max. foam stability and min. y occur together
at a particular concn. of (I). The properties of these
systems are discussed with reference to the physico
chemical constitution of soap solutions.
F. L. U.
Interaction between proteins and fatty acids on
the surface of aqueous solutions. H. N etjrath
(J. Physical Chem., 1938, 42, 39—46; cf. A., 1936,
677).—In mixed films of ovalbumin (I) and myristic
acid (II) on 0-1n-HC1 there is no indication of inter
action between the compounds when the mol. ratio
(II)/(I) = R is >100. When R is < 100 a marked
increase in the area per mol. of (II) sets in, and reaches
> 180 sq. a . at R = 9. An explanation is offered.
F. L. U.
E lectrokinetics and surface chem istry. I.
E lectrophoresis of adsorbed ovalbum in. L. S.
M o y e r (J. Physical Chem., 1938, 42, 71—83; cf.
A., 1937, I, 615).—Mobilities of particles of S i02,
glass, mineral oil, C, and collodion, immersed in a
0-5% solution of purified ovalbumin (I), have been
measured at different p a vals. In 0-02M-acetate or
HCl-NaCl buffers the isoelectric point is at pK 4-82,
in agreement with Smith (A., 1935, 301). S i02
(negative) and A120 3 (positive) give mobility^),,
curves of different slope when used as substrates, but
the isoelectric point is unaffected. Surface-de
natured (I) is isoelectric at p B 5-02 when freely dis
persed or adsorbed on Si02, and the mobility curves
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are displaced from, but parallel to, those for native
(I) on inert surfaces.
F. L. U.
Influence of gelatin and electrolyte concen
tration on the ratio of electro-osm otic to electro
phoretic m obility. H. L. W h it e and L. F o u r t
(J. Physical Chem., 1938, 42, 29—37; cf. A., 1935,
933).—With Pyrex glass particles in a Pyrex cell,
both gelatin-coated, the electro-osmotic mobility
exceeds the catophoretic mobility at concns. of
gelatin by <0-1% , the highest ratio (0-01% gelatin)
being 1-77. The effect is also observed in presence of
KC1 at concns. >10-%. The glass is shown to be
completely coated in 0-01% gelatin solutions.
F. L. U.
Structure of double layer and behaviour in
external electric field. A. J. R u t g e r s (Chem.
Weekblad, 1938, 35, 67—69).—A discussion of results
previously published (A., 1936, 1067, 1201). It is
suggested that in electrophoresis the layer of counter
ions is continually restored by dissociation of H20
mols.
F. L. U.
E lectrosm osis betw een plane p arallel w alls
produced by high-frequency alternating currents.
L. R o se n h e a d and J. C. P. M il l e r (with note by
J. J. B ik e r m a n ) (Proc. Roy. Soc., 1937, A, 163,
298—317).—The problem of the motion of a fluid,
between plane parallel walls, under the influence of a
high-frequency a.c. is subjected to mathematical
analysis. The appropriate equation of fluid flow
is solved and it is inferred that the normal phenomena
of electro-osmosis will be exhibited even when the
frequency of alternation is as high as 105 per sec.
G. D. P.
Capillary sy stem s. XIX. 6. P erm eability of
coherent and com pact m aterial for gaseous and
dissolved substances. E. M a n e g o l d (Kolloid-Z.,
1938, 82, 26—36; cf. A., 1937, I, 612).—Theoretical.
F. L. U.
Velocity of diffusion through a m em brane.
S. M iyam oto (J. Chem. Soc. Japan, 1936, 57, 39—
42).—Substances for which D^/M = const., where D
is the diffusion const, and M the mol. wt., agree with
the relation X \/31 = const., where X is the per
meability const.
Ch. Abs. (e)
Phenom ena associated w ith m ovem ent of
interface between tw o liquids in a porous dia
phragm , and their utilisation for m easuring the
w ettin g of fibrous substances and pow ders,
especially protein fibres. V. A. P t s o h e l in (J.
Phys. Chem. Russ., 1937, 10, 458—467).—In the dis
placement of one liquid from a porous body by
another the rate of flow increases linearly with the
pressure only when the latter is > a certain min. val.
This deviation from Poiseuille’s law varies in magnitude
with the properties of the walls of the capillaries, and
is ascribed to structural viscosity on the oriented film
formed on the wall by that liquid which wets it.
Displacement of the wetting by the non-wetting
liquid begins only when the applied pressure is > a
certain crit. val., p. The wettability of fibres or
powders may be assessed by determining p, using a
plug of the material, or by comparing the rates of
flow through the plug of H20 and a mixture (d = 1)
of C6H6 and CHC13 under comparable conditions.

y (c, d)

Measurements have been made with various natural
protein fibres.
R. C.
M ovem ent of m aterials across livin g m em 
branes against concentration gradients. R. C.
I ng r a h a m , H. C. P e t e r s , and M. B . V issc h e r (J.
Physical Chem., 1938, 42, 141— 150; cf. A ., 1936,
1416).—The selective permeability of the small
intestine to uni-univalent salts is discussed, and a
physical mechanism is proposed. A formula based on
the assumed mechanism is derived, and is shown to
give vais, of the rate of absorption of NaCl which agree
with observation.
F. L. Ü.
M olecular solution volum es of optical isom ers.
T. S. P a t terso n and A . H. L a m ber t o n (J.C.S.,
1938, 123—124; cf. A ., 1937, I, 513).—The criticism
of Banks (A ., 1938, I, 28) is fallacious, in that a large
no. of observations were taken to reduce the error to
a min.
J. W. S.
M agnitude of the solvent effect in dipole
m om ent m easurem ents.
I. P olarisation of
carbon tetrachloride solution s. F. R. Goss
(J.C.S., 1937, 1915—1920).—For solutions of PhNO,,
PhCl; EtOBz, COMe2, CH2C12, and Et20 in CC14 the
variation in the partial molar polarisations (Ps),
obtained from the polarisations of the mixtures by
the method of intercepts (A ., 1933, 19), can be
expressed by P B — PE+a +
-+• l)4/(e + 2)4 + Yje,
where Y and Z are molar quantities the ratios (Y /P 0
and Z/PEfA) of which to the orientation and distortion
polarisations are a measure of the modification of
the polarisation by anisotropy. These quantities
are related by the formula ( Y /P 0 + l)/['$/{(2 +
P bïa)!Pk+a} — 1] — 3-25. The vais, obtained for
the dipole moments of the compounds, after
application of these formulæ, are in accord with the
vais, deduced from measurements on the vapours.
J. W. S.
D iam agn etism of the differently-coloured solu
tion s of iodine. C. Co u r t y (Bull. Soc. chim., 1938,
[v], 5, 84—91).—A detailed account of work already
noted (A ., 1937,1, 302, 459).
F. J. G.
Volume change on m ix in g aqueous solutions of
electrolytes. I. U h a r a (J. Chem. Soc. Japan,
1936, 57, 53—58).— A d iscu ssio n b ased o n th e th eo r y
o f électro strictio n .

Ch . A b s . (e)

Polarisation of lig h t scattered by m olecules of
aqueous solutions of electrolytes. K. H o g r ebe
(Physikal. Z., 1938, 39, 23—36).—The degree of
polarisation of light scattered in aq. solutions of the
chlorides, sulphates, and nitrates of Na, K, and
has been determined. The degree of polarisation
remains practically const, with increasing concn. for
solutions of the chlorides and sulphates. This is not
the case for the nitrates owing to the anisotropy of
N 0 3'.
A . J. M.
Influence of strong electrolytes on the dielectric
constant of w ater. A . B l ic h e r (J. Phys. Radium,
1937, [vii], 8, 505—511).—Using a resonance method
and special precautions to ensure a const, electro
magnetic field, data are tabulated for various
electrolytes of the same sp. conductivity. Results
are in good agreement with calc. vais.
N. M. B.
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M agnetic investigation s of m etallic solutions of
sodium in am m onia. E. H u s t e r and E. V ogt
(Physikal. Z., 1937, 3 8 , 1004— 1006).—The magnetic
properties of solutions ranging from conc. solutions
showing metallic conduction to dil. solutions showing
electrolytic conduction have been examined. Conc.
metallic solutions are diamagnetic. There is a
transition from the weak paramagnetism of the
degenerate Na electrons to a strong normal para
magnetism in very dil. solutions. Diamagnetism
found at medium concns. is ascribed to the presence
of Na2.
A .J .M .
E lectrical properties of aerosols. D. B e isc h e r
(Z. Ver. deut. Ing., Verfahrenstech., 1937, 90—93).—
The methods involved in the production of charged
vapour particles, and the properties exhibited by the
charged particles, are reviewed.
R. B. C.
Peptisation and stab ilisation of m ineral dusts.
K. S am ochvalov (J. Phys. Chem. Russ., 1937, 10,
489—494; cf. A., 1937, I, 180).—The stabilisation
and peptisation of air suspensions of MgO, apatite,
and nophelino by H20 , octyl alcohol, oleic acid, and
C6Hg vapours have been examined. There is a
parallelism between the stabilising action and the
dipole moment of the stabiliser. If the vapour of a
substance with high dipole moment is introduced
into a non-polar medium such as air, the polar
substance undergoes oriented adsorption on the
dispersed particles and so stabilises the dispersion.
R. C.
H ighly p olym erised com pounds. CLXXXIII.
P olyd isp ersity and m ultim olecularity. G. V.
S chulz (Z. Elektrochem., 1938, 4 4 , 102—104).—
Distinction is drawn between polydisperse and
multimol. states. The latter term is restricted to
substances of high mol. wt., whilst the former applies
to colloidal solutions containing particles of various
dimensions, and therefore includes nmltimol. systems
(polystyrenes etc.).
J. W. S.
Colloidal sulphur prepared by decom position
of aqueous hydrogen sulphide, and its reaction
w ith colloidal m ercury. N. S ata (Bull. Chem.
Soc. Japan, 1937, 1 2 , 536—544; cf. A., 1936, 1460).
—S sols have been prepared by heating narrow
necked containers above the liquid. Tho stability of
the sols-(i) after exposure to ultrasonic radiation for
1 min., (ii) after boiling for 2 min., and (iii) after
successive application of (ii) and (i) has been compared
with that of the original sols. The behaviour of tho
sols towards colloidal Hg is described.
I. McA.
Colloid form ation and electrophoretic pheno
m ena on m etals. L. I. B e l ia e v (Compt. rend.
Acad. Sci. U.R.S.S., 1937, 17, 103—106).—The
artificial formation of films and coatings by the
immersion of Cu, Ag, or Fe in Au or Prussian-blue
sols, and the effect of these films on the electrophoretic
phenomena at a metal-liquid interface, are described.
K. S.
Rapid determ ination of the gold content of
gold so ls. S. W . P e n n y c u i c k and C. E. W o o lc o c k (Austral. J. Exp. Biol., 1937, 1 5 , 423—428).—
A simplified method of measuring the Au content of
Au sols is described which involves the direct
M (a ., i .)
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titration of the sol with KCN. The method appears
to ho applicable to all Au sols, and has been tested
on neutral and alkaline Bredig sol, and sols reduced
by P, tannin, and CH20 .
D. M. N.
London-van der W aals forces in colloidal
sy stem s. H . C. H a m a k e r (Rec. trav. chim., 1938,
5 7 , 61—72; cf. A., 1938, I, 14).—These forces are
discussed in relation to the long-range attraction
between colloidal particles on tho assumption that
the forces depend on the diameter and tho distance
between tho particlbs. The distance at which the
potential energy corresponding with these forces is
equal to the kinetic energy of the Brownian motion
is defined as the range, and is normally 0-06—0-5
times the diameter of the smallest particle, whereas
the size of the second particle is relatively unim
portant. Definitions of range for larger particles are
also discussed and it is shown that tho concept of
range will depend on the size of tho particles.
K. W. P.
D ielectric constant and particle size. Chlorin
ated rubber solutions. N. M. Li and J. W.
W illia m s (J. Physical Chem., 1937, 41, 1171—1181).
—An attempt is made to calculate the particle size
of chlorinated rubber (Cl 59—66%) dissolved in C0H 8
and in CC14 from measurements of e at different
frequencies (XX 17—600 m.). At moderate concns.
there is evidence of polarisation due to rotation of
macromols. about their long axes. The mol. wt. calc,
from the dispersion of e is of the same order of
magnitude as that calc, from diffusion data. An
additional polarisation contribution to e is ascribed
to the restricted rotation of recurring groups within
tho macromol., but no dispersion of this contribution
coidd be detected. The dipole moment of the
chlorinated rubber unit is about 12 x 10-18 e.s.u.
F. L. U.
Variation of the internal friction of lyophilic
colloids. I. Som e properties of concentrated
lyophilic em ulsions and suspensions. C. Rossi
(Gazzetta, 1937, 6 7 , 691— 708).—Measurements of
tho internal friction of vaseline oil and bitumen
emulsions and also bentonite suspensions by means
of a rotating-cylinder viscosimeter have been made.
In some cases the mean internal friction, tc, obeys the
relationship n =
-j- K/Cl, where
is the val. of
tz for very large vals. of H (the no. of revolutions per
min. of the outer cylinder) and K is a const. For the
vaseline oil emulsions K approaches a const, val. for
large vals. of Q.
0 . J. W.
D epolarisation of lig h t transm itted by colloidal
solutions. A. B o u t a r ic and L. B e r n a r d (Ann.
Soc. Sci. Bruxelles, 1937, 5 7 , 284—290).—Data are
presented for colloidal solutions of As2S3, Fe20 3, and
clay, flocculated by the addition of electrolytes.
The connexion between the degree of depolarisation
and the progress of flocculation is discussed.
N. M. B.
D ynam ic birefringence of colloids (M axwell
effect). Influence of solvent. G. S a d r o n (J.
Phys. Radium, 1937, [vii], 8, 481—488).—Mathe
matical. The birefringence of particles having the
form of ellipsoids of revolution suspended in a liquid
is calc, by Langevin’s method; it can be expressed as
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the sum of two terms which depend on the optical
and geometrical anisotropy, respectively, of the
particle. Results are given for a no. of org. solutions
and show good agreement with experiment. The
inversion of sign of the Maxwell effect for certain
solutions is explained.
N. M. B.
Stability of colloidal solution s. H. R. K r u y t
(Bull. Soc. chim., 1937, [v], 4, 1925— 1941).—A
lecture.
T w o p ossib le orientations of colloidal goethite
in a m agn etic field. (Ml l e s .) W. H e l l e r and G.
Q u im f e (Compt. rend., 1938, 2 0 6 , 64— 6 6 ; cf. A.,
1933, 461). —The change of sign of the magneto
optical anisotropy of colloidal a-FeO-OH which
occurs on change of temp, is due to a change in the
orientation of the particles. The optical anisotropy
shows only slight variations with temp.
A. J. E. W.
Influence of the orientation of non-spherical
colloidal particles on their velocity of aggrega
tion. (Ml l e s .) W. H el l e r and G. Q u im f e (Compt.
rend., 1937, 205, 1394—1396; cf. A., 1938, I, 28,
30).—The rate of coagulation of a thixotropic
a-FeO'OH sol has been found to increase appreciably
on the application of a magnetic field of 27,600
gauss. The effect is attributed to orientation of the
particles, which facilitates ordered coagulation.
A. J. E. W.
P otential curves as a b asis for the discussion
of colloid phenom ena. H . C. H a m a k e r (Chem.
Weekblad, 1938, 35, 47—55).—A review and dis
cussion of work previously published (A., 1937, I,
78, 409).
F. L. U.
[Hydrophobic colloids.] Influence of B row n
ian m ovem ent on potential curves. H. d e B r u u n
(Chem. Weekblad, 1938, 35, 56—57; cf. preceding
abstract).—Calculation of the difference of potential
energy between parallel and anti-parallel moving
pairs of particles shows a probability in favour of
parallel motion. The effect of this on the attraction
potential curvc is considered.
F. L. U.
Double layer and stab ility of lyophobic colloids.
E. W. J. V e r w e y (Chem. Weekblad, 1938, 35,
70—78).—A general discussion (cf. A., 1936, 286,
934, 1067).
F. L. U.
Counter ion exchange w ith lyophobic colloids.
H. J. C. T en d e l o o (Chem. Weekblad, 1938, 35,
79—87).—A discussion of base exchange in clays (cf.
A., 1935, 32, 930; B., 1936, 834).
F. L. U.
Hydrophobic colloids. H. R. K r u y t (Chem.
Weekblad, 1938, 35, 44— 47).—The properties of the
electric double layer are discussed.
F. L. U.
Absorption and scattering of ligh t in hydrophobic colloids. II. E xperim ental test of M ie’s
theory. F. B. G r ib n a u (Kolloid-Z., 1938, 82,
15—23; cf. A., 1937, I, 78).—Extinction coeffs. of
sols of Au, Se, and mastic have been measured in the
range XX 4500—7000 a . The results agree with those
calc, from Mie’s theory. When strict precautions
are used, Au and Se sols of a given dispersity are
reproducible, provided the dispersity is not too low.
Absorption by multidisperse sols of Au and Se

prepared by mixing unidisperse sols is additive and
agrees with theory. There is evidence that the
absorption curves for colloidal Se merge continuously
into that for Se in true solution.
F. L. U.
Chem istry of colloid-colloid reactions. VI.
M echanism of protective action of high er carbo
hydrates. W. P a u l i and W. K it a j (Kolloid-Z.,
1938, 82, 43—58; cf. A., 1934, 598).—The protective
action of gum arabic (I) and dextrin (II) on sols of
Sh2S3 and FeO-OH has been studied by coagulation
experiments with the sols alone, and in the presence of
coagulating ions, K ', Ba", La'", and Cl', S 0 4",
[Fe(CN)6]"'. Protection of Sb2S3 is observed at
about the same concn., 5 X 10“6%, of (I) and (II),
and is complete at 0-01—0-1%. With FeO-OH
much higher concns. are needed for protection, and a
sensitising effect towards electrolytes is shown by
(I) but not by (II). Reversible coagulation in the
absence of electrolytes is also observed. The results
are explained with reference to the physico-chemical
constitution of the protective colloids.
F. L. U.
L iesegang rin gs in non-gelatinous m edia. III.
V. G ore (Kolloid-Z., 1938, 82, 79—87; cf. A., 1936,
1338).—Liesegang rings have been obtained with
H gl2, Ag2Cr04, and AgBr in the presence of ungela
tinised starch, and with these and other insol. salts in
a large no. of inorg. colloidal solutions.
F. L. U.
L iesegang rin gs from uric acid. H. K no ll
(Kolloid-Z., 1938, 82, 76—79).—Liesegang rings are
developed when HC1 diffuses into gelatin containing
Na urate. The rings are gradually broken up by the
growth of crystals.
F. L. U.
Variations in v iscosity of cellulose nitrate sols.
A. A. M orozov and A. V. P am filov (J. Gen. Chem.
Russ., 1937, 7, 2154—2166).—The 7) of COMe2 sols of
cellulose nitrate does not vary with time in thoso
cases in which structural /j is absent. Where this is
present, the general •/] falls with time, as a result of
disappearance of the structure of the sols, but not of
depolymerisation.
R. T.
Dielectric investigations on cellulose deriv
atives in organic liquids. VIII. Effect of tem 
perature on the dipole m om en ts of the acetates
of cellulose, cellobiose, and glucose. IX. Com
parison of the dielectric properties of the tri
acetates of starch and cellu lose. X. Benzene
solutions of tribenzylcellulose. XI. Benzene
solutions of cellulose tripalm itate. S. L e e and
I. S a k u r a d a (J. Soc. Chem. Ind. Japan, 1937, 40,
425— 426b ).— VIII. In solution in C6H6 or CHC13
the dipole moments of all three substances increase
with rising tem p.; this is ascribed to the restricted
rotation of the Ac groups. The effect of temp, on the
moments of ethyl- and benzyl-cellulose is now ascribed
to restricted rotation of the alkyl groups.
IX. At all the temp, used the dipole moments of the
triacetates of starch and cellulose are the same when
expressed in terms of the C6 unit. This is probably
due to the moment of each thread mol. being the
same as that of the C6 unit.
X. The dipole moment of tribenzylcellulose is >
that of dibenzylcellulose and increases with rising
temp.
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XI.
The dipole moment of cellulose tripalmitate isThe viscosity-temp. curves, measured with rising
only slightly > that of the triacetate, and increases temp., have a max. at this point. Gelation is not
with rising temp.
A. G.
solely due to solvation, for if sols capable of gelation
Chrom atography of cellu lose acetates. G. R. are stirred during cooling gelation may be absent,
or a solid, non-elastic, loose mass (“ false gel ”) may
L e v i and A. G ie r a (Gazzetta, 1937, 67, 719—723).—
Investigation by means of the chromatographic be formed. The gelatinous character of the latter is
technique shows that cellulose diacetate is fractionally due solely to increase in the vol. concn. by increased
adsorbed from solution by animal charcoal. The solvation on cooling. The elasticity of a true gel is
adsorption is greatest with the least viscous mols. due to its organised structure, and the formation
With cellulose triacetate the adsorption is of the same of such a gel may be either impeded or promoted by
order of magnitude, but in this case it is not accom solvation. Any system capable of forming a true
panied by fractionation. It would seem that pure gel with H.,0 may exhibit thixotropy under favourable
a-cellulose is not a mixture of mols. differing in size conditions of temp, and concn. Ultramicroscopio
study has confirmed the results of viscosiinetric
or in the degree of polymerisation.
0 . J. W.
measurements, and shown that agar and gelatin
Action of calcium oxide on cellulose acetate form gels by the linking up of granules, which probably
solutions. S. P a p k o v (J. P h y s. Chem. Russ., 1937, have a honeycomb structure.
R. C.
10, 418—427).—The viscosity of cellulose acetate
Protein
structure
and
w
ater
absorption.
D. J.
(I) solution is the lower the smaller is the ash content.
CaO causes gelation of (I) solutions, followed, after a L l o y d (J. Physical Chem., 1938, 4 2 , 1— 10).—The
time, by syneresis. Assuming that the min. amount swelling of gelatin and tissue-proteins is compared and
F. L. U.
of CaO sufficient to cause gelatinisation corresponds discussed.
with 1 mol. per principal valency chain it is calc, that
Fugacities in gas m ixtu res. I. R. K r i c h e v s k y
the min. mol. wt. of (I) is 15,000, a val. of the same (J. Amer. Chem. Soc., 1937, 5 9 , 2733 — 2737).—
order of magnitude as those obtained by other methods. An equation embodying Bartlett’s rule (A., 1928,
The CaO probably reacts with the terminal groups of 698) is deduced and used to calculate activities of the
the chains.
R. C.
components in C2H4-A and H2-N 2 mixtures at
M echanism of deform ation and fine structure pressures up to 125 and 1000 atm., respectively.
of hydrous cellulose. III. M echanism of de On the assumption that the activity calc, by Bartlett’s
form ation and sw ellin g anisotropy in hydrous rule is the geometric mean of the true val. and that
cellulose g els of different degrees of sw ellin g. calc, by the Lewis-Randall rule, the computed vals,
P. H . H er m a n s and A. J. d e L e e u w (Kolloid-Z., for the above mixtures are within 2— 5% of the
F.L. U.
1938, 82, 58—67; cf. A., 1938,1, 79).—Measurements true vals.
of anisotropy produced in the extension of partly
T herm odynam ics of solid bodies. A. O l a n d e r
swollen isotropic gels show that little orientation of the (Svensk Kem. Tidskr., 1937, 4 9 , 304— 316).—,
fibrous network occurs when the cellulose is air-dry or Applications of thermodynamic principles to alloys
only slightly swollen. Fully swollen gels in which are described. The phase relations of the alio Vs
H 20 has been replaced successively by EtOII, xylene,
Cd-Au and Cd-Cu have been deduced from entropy
and Et20 become white and opaque on exposure to data.
M. H. M. A.
air, but still retain 60% of their wt. of Et20 after
D
issociation
constants
of
heavy
w
ater and of
heating 3 hr. at 105°. Extension of aero- and organo
gels is accompanied by an orientation of the fibrous electrolytes dissolved in it. G. S c h w a r z e n b a c h
network less complete than in the hydrogels, whereas (Z. Electroehem., 1938, 4 4 . 46—53).-—The dissociation
with air-dried gels rupture of the internal structure cohsts. of various acids and bases in D20 are com
pared with those in H20 . The relative effects of
and the development of air spaces occur. F. L . U .
D-substitution and of solvent influence are
S ilicic acid g els. VIII. T im e of set of gels discussed.
J. W. S.
containing strong acids. C. B. H u r d , K. J.
D
i
s
s
o
c
i
a
t
i
o
n
c
o
n
s
t
a
n
t
o
f
m
a
n
d
e
l
ic
a c id in
F r e d e r ic k , and C. R. H a y n e s (J. Physical Chem.,
w
a
t
e
r
.
W.
H.
B
a
n
k
s
and
C.
W.
D
a
v
ie
s
(J.C.S.,
1938, 42, 85—93; cf. A., 1937, I, 461).—A linear
relation exists between log (time of set) and pn, 1938, 73—78).—Conductivity data for aq. solutions
and between log (time of set) and 1/abs. temp., for of Na mandelate (I) and r- and Z-mandelic acid at
silicic acid in presence of HC1, H N 0 3, or H 2S 0 4 over 24-915° yield a val. 3-88 X 10^ for the true dis
the range pn 3—5. The results are discussed with sociation const. (K ) of the acid. (I) is a normal,
completely dissociated salt. Solutions of the B a
reference to the mechanism of setting.
F . L. U.
salt have low conductivities and it is suggested that
Studies of dilute solutions of gelatin by X-rays. these contain appreciable concns. of 0H-CHPh-C02Ba"
I. F. H ir a ta (J. Chem. Soc. Japan, 1936, 57, 43— ion, for which it is deduced that K = 0-17. The
52).—The diameter of the pattern obtained with adsorption of the acid on paraffin wax has been
2-4-5% aq. gelatin changes with p n and is a max. at studied by conductometric measurements. The area
the isoelectric point.
Ch. A b s . (e)
occupied by 1 mol. of acid in the complete unimol.
Properties and structure of organic thixotropic layer is 5-9 X 10-16» sq. cm., where n is the ratio of
g els. B. K a n d e l a k i , G. K ik o d z e , and N. D o lid z e the true area of the surface to the measured area.
(J. Phys. Chem. Russ., 1937, 10, 524—533).—For
J. W. S.
the thixotropic gelation of agar and gelatin sols there
D issociation of benzoic acid in ethyl alcohol.
is an optimum temp., which rises with increasing concn. H. V a r s i l a (Z. physikal. Chem., 1937, 1 8 1 , 221—
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229).—The dissociation const, of BzOH has been
determined in EtOH (99-67%) with varying
[NaCl] by measurement of its buffering action, and
the thermodynamic dissociation const, and mean
ionic diameter are calc. The variation of the activity
coeffs. with concn. cannot be explained on the ordinary
Debye-Hiiekel theory. The thermodynamic dis
sociation const., derived from data for BzOH in
EtOH without addition of-NaCl, is in accord with the
val. obtained for solutions containing NaCl.
J. W. S.
Solutions of cellulose.—See A., II, 45.
Individual activity coefficients of ions. S.
K an ek o (J. Chem. Soc. Japan, 1936, 57, 10— 11)
Ch . A b s . (e)

A ctivity coefficients of p otassium chloride and
of calcium chloride. E. A. G u g g e n h e im and
L. A. W is e m a n (Phil. Mag., 1938, [vii], 25, 4 5 -4 8 ).—
THe formula previously derived (cf. A., 1935, 446;
1936, 1204) for the activity coeff. of an electrolyte are
applicable to the activity data of Shedlovsky and
Maclnnes for KC1 and CaCL (cf. A., 1937, I, 242).
C. R. H.
Solu b ility and dissociation of quinhydrone.
A. B er th o u d and (Mi l e .) S. K u n z (Helv. Chim.
Acta, 1938, 21, 17—22).—The solubility has been
determined at 15°, 25°, and 35°, alone, in presence
of 0-002n-HC1, and in various quinol solutions.
The vals. of the dissociation const, for the change into
quinol and quinone are 0-223, 0-259, and 0-291,
respectively, and the heat of dissociation is 2350
g.-cal. per g.-mol.
J. W. S.
D eterm ination of dissociation constants, solu
b ilities, and distribution coefficients of panto
caine and novocaine b ases. J. E is e n b r a n d and
H. P ic h e r (Arch. Pliarm., 1938, 276, 1—17).—
The first and second dissociation consts. have been
calc, from data obtained by the use of a glass electrode
and from changes in the ultra-violet absorption.
The calc, solubilities in H 20 and distribution coeffs.
between Et20 and H20 at varying p n agree well with
the results of direct measurements.
R. S. C.
E xchange betw een ligh t and heavy oxygen. I.
O xygen interchange betw een sulphate ions and
w ater. S. C. D a t t a , J. N. E. D a y , and C. K.
I ng o ld (J.C.S., 1937, 196S—1971).—By heating H20
containing > the normal content of H 2180 (d 8S
p.p.m. > for ordinary H20) with ordinary anhyd.
Na2S 04 or Na2S 04 containing excess of 180 w-ith
ordinary H20 it has been shown that H20 and S04"
ions interchange their O atoms, the reaction being
catalysed by OH'. It is suggested that the exchange
depends on the partial or complete temporary in
clusion of a pair of electrons belonging to a foreign
0 atom in the central valency shell of the S04'' ion.
This view is in accord with the fact that the highly
nucleophilic OH' ion is a much more effective reagent
for the exchange than the feebly nucleophilic H ,0
mol.
‘
J. W. S.“
E quilibria in cadm ium iodide solu tion s. R. G.
B a t e s and W. C. V o sbu rg h (J. Amer. Chem. Soc.,
1938, 60, 137 — 141). —E.m.f. data for the cell
Cd(Hg)|CdI2(m)|CdI2(in),Hg2I2|Hg, with 0-01 — 0-02 m -

v i (a, b)

Cdl2 and with additions of varying amounts of CdS04
or KI to the electrolyte, have been determined at 30°.
The results are explained by assuming that the
solutions contain non-ionised Cdl2, CdT, and a complex
anion (Cdl3' or Cdl4" ); the corresponding equilibrium
consts. have been calc.
E. S. H.
Spontaneous em ulsification and reactions
overshooting equilibrium . J . W . M cB a i n and
T s -M in g W oo (Proc. Roy. Soc., 1937, A, 163, 182—
188).—A study of spontaneous emulsification in the
absence of mechanical stirring leads to the conclusion
that the effect is due partly to local movements
resulting from lowered surface tension. An important
factor is the collision of mols. in diffusing columns
which carry other mols. with them.
G. D. P.
S ystem m agn esiu m oxide-w ater. R. J a g itsc h
(Z. physikal. Chem., 1937, 181, 215—220).—The
hydration of MgO has been studied gravimetrically
and by Hahn’s emanation method. In moist air
(partial pressure of H20 16 mm.) the process occurs
in two stages; a rapid surface absorption occurs
until about 1-4% of H„0 has been absorbed and this is
followed by a slower process, which for MgO prepared
by heating Mg(OH)2 at 640° is half complete in 430
min. and finally yields a product of the composition
Mg0,l-5H20 . Both processes follow laws of the form
dc/dt — k(ca — ct), where c = [H20] in the solid.
The velocities of hoth processes and the total amount
of H20 absorbed decrease with rise of temp, of ignition
of the MgO. From the amount of H20 absorbed in
the first stage, and neglecting capillary condensation,
the surface of MgO ignited at 640° is calc, to be 4-5 X
105 sq. cm. per g.
J . W . S.
D issociation p ressu res of deuterates of cupric
sulphate and of strontium chloride. F. T. M il e s
and A. W . C. M e n z ie s (J . Amer. Chem. Soc., 1938, 60,
87—90).—Data for the systems CuS04,5D20
CuS04,3D20 and SrCl2,6D20
SrCl2,2D20 at 25—
60° are recorded and compared with dissociation
pressures for the corresponding hydrates. The related
heat vals. are calc.
E. S. H.
M .-p. diagram of sy stem sod iu m pyrophosp h ate-sod ium chloride. S. I. S k l j a r e n k o and
I. E. K r a u z e (J . Phys. Chem. Russ., 1937, 10, 449—
451).—A diagram differing appreciably from Lo
Chatelier’s (A., 1894, ii, 272) has been obtained. Tho
eutectic temp, is 724°.
R. C.
Boundary of the softening interval of the
binary system N a2B 40 7- B 20 3. A. A. L e o n t e v a
(J. Phys. Chem. Russ., 1937, 10, 279—282).—Tho
max. temp. (487°) corresponds with Na20,3B 20 3.
Another max. (425°) occurs at 18 mol.-% Na2B40 T.
The temp, given for Na„B40 7 and for B20 3 are 43S°
and 250°, respectively.
J. J. B.
Physicochem ical study of the sy stem L iN 0 3NHj. M. A. P o r tn o v and N. K . D v il e v it sc h (J.
Gen. Chem. Russ., 1937, 7, 2149—2153).—Tho fusion
diagram for the system LiN03-N H 3 suggests the
formation of LiN03,2NH3, m.p. 14-5C, LiN03,4NH3,
m.p. 5-8°, and LiN03,8NH3, m.p. —62°. The
d - and conductivity-composition curves are given.
The decomp, potential of LiN03 falls from 5-2 v. at
—40° to 4-0 v. at 25°.
R. T.
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S ystem K 2S i0 3- S i 0 2. F. C. Kb ace k , N. L.
B o w e n , and G. W. M o r e y (J. Physical Chem., 1937,
41, 1183—1193).—Equilibrium data relating to the
liquidus have been redetermined (cf. A., 1930, 162).
Reversible inversions occur at 592° ± 2 ° near K2Si40 9
and at 594±2° near K2Si20 5. The latent heat of the
latter inversion is 1:2,±0*5 g.-eal. per g. Preps, in the
disilicate region are extremely hygroscopic at temp,
up to 500°. Omission of stringent precautions to
prevent access of H20 vapour lead (as in the previous
work) to discrepancy between the analytic and syn
thetic compositions, and to incorrect liquidus temp,
resulting from the formation of large crystals and
consequent lack of homogeneity.
F. L. U.
T hiosilicates. II. T hiosilicates of lead, s il
ver, and th alliu m . G. G. M o n s e l is e (Gazzetta,
1937, 67, 748—750; cf. A., 1937, I, 92).—A thermal
study of the systems PbS-SiS2 and Ag2S-SiS2 con
firms the existence of the compounds 3PbS,2SiS2,
4Ag2S,SiS2, and 3Âg2S,2SiS2.
0 . J. W. ”
E quilibrium diagram of the system
C a 0 ,A l20 3,2 S i0 2- C a 0 ,T i0 2. U. N is h io k a (Kinz.no-Kenk., 1935, 12, 537—542).—The diagram is of
the simple eutectic type (eutectic point 1350°, Ca0,Ti02
35%). Tho system 2Ca0,Al20 3,Si02-C a0,T i02,Si02
is not a stable pseudo-binary system. Ch. A b s . (e)
S ystem sulphuric acid-ethers. I. S ystem
sulphuric acid -m eth yl ether. S. K. K. J a t k a r
and N. G. G a j e n d r a g a d (J . Indian Inst. Sci., 1937,
20, A, 87—93).—The viscosity at 25° shows no max. at
H2S04,Me20 . Conductivity data for mixtures of
II2S04 with Me20 and Et20 suggest that the con
ductivity is attributable to H20 formed as a result of
sulphonation.
D. F. R.
E quilibrium in the system benzoic and hippuric
acids, glycine, and w ater. C. L. I ng er so ll and
G. H. B ur r o w s (J. Amer. Chem. Soc., 1938, 60,136—
137).—Data are recorded for 136°, 184°, and 194°. The
calc, heat of hydrolysis of hippuric acid is —7850
g.-cal.
E. S. H.
Freezing of solutions as a m ethod of studying
som e problem s of pure chem istry. XI. C rystalliquid equilibria in m ixtu res containing the
antipodes of a-brom opropionic acid and of
alanine. J. T im m erm a n s and J. J aefé (Bull. Soc.
cliim. Belg., 1937, 46, 471—502).—Tho f.-p. curves
for systems containing one of the optically-active
forms of CHMeBr-C02H (I) and of NH2;CHMe-C02H
(II) together with another optically-active substance
have been studied. As a rule replacement of one of
the constituents by its optical enantiomeride does not
change tho form of the curve, but differences aro found
in the following cases : Z-malic acid and Z-asparagine
both yield eutectics with the ci-form of (I) but show
compound formation with the Z-form ; the Z-form of
(I) gives a compound with Z-chloromalic acid but a
eutectic is formed with (Z-chloromalic acid ; d-phenylglycollic acid forms a eutectic with the cZ-form of (II)
but a compound is obtained with the Z-form. On the
assumption that the formation of a eutectic implies a
greater similarity of configuration than does the form
ation of a compound, the authors arrive at conclusions
which agree in general with those of Freudenberg
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(A., 1928, 153, 735), although opposite configurations
are assigned to (I) and to malic acid.
F. J. G.
E quilibria in the ternary sy stem M g S 0 4E t0 H -H 20 . D. N. T a r a s e n k o v and K . K atz (J.
Gen. Chem. Russ., 1937, 7, 2243—2245).—The
solubility of MgS04 has been determined in 0—71-6%
aq. EtOH, at 25° and 50°. The solid phase in equili
brium with the saturated solutions is MgS04,7H20 at
25°, and MgS04,6H20 at 50°. Stratification of tho
systems takes placo within the range 4-1—60-38%
EtOH at 50°.
R. T.
E quilibria in the ternary system s : h exan ealcohol-w ater, and cj/clohexane-alcohol-w ater.
D. N. T a r a s e n k o v and I. A. P a u l so n ^J. Gen. Chem.
Russ., 1937, 7, 2143—2148).—ci/cZoHexane is miscible
in all proportions with 94-4— 100% EtOH at 0°, and
with 91-8—100% EtOH at 25°; tho corresponding
vals. for ?i-hexane are 97-3—100% EtOH at 0° and
96-6—100% EtOH at 25°. The phase diagrams of tho
systems are given for 0° and 25°.
R. T.
Solid -liqu id equilibria in system s of organic
com ponents.
VII.
T ernary system s w ith
lim ited m iscib ility in the m olten state. K.
H r y n a k o w sk i and M. S zmyt (Z. physikal. Chem.,
1937, 181, 113— 123; cf. A., 1937,1, 308).—The m.p.
surfaces of the systems sulphonal-CO(NH2)2-antipyrine and sulphonal-CO(NH2)2-salipyrine have been
determined. The miscihility-gap in the system
sulphonal-CO(NH,)2 is attributable to tho association
of CO(NH2)2.
R. C.
Reciprocal sa lt sy stem s. V. A. P l o t n ik o v and
U. I. S ch vartzm an (Mem. Inst. Chem. Ukrain. Acad.
Sci., 1937, 4, 137—153).—The system AlCl3-SbBr3 is
of the simple type -with a eutectic at 8-39 mol.-%
A1C13 and 86°; on the other hand the system AlBr3SbCl3 affords evidence that this is transformed into
the reciprocal system. The reciprocal pairs AlBr3KC1 and AlCl3-KBr exhibit no sign of interchange,
but the compounds 2AlBr3,KCl, m.p. 83-5°, AlBr~,KCl,
m.p. 171°, and AlCl3,KBr, m.p. 213°, are formed.
K. S.
E quilibrium diagram of th e system iro n iron sulphide-m anganese sulphide-m anganese.
R. V ogel and W. H otop (Arch. Eisenhiittenw.,
1937—1938, 11, 41—54).—In the Mn-MnS system the
miscibility gap extends from 0-3 to 33-5% S at
1580°; MnS melts at 1600° ¿ 1 0 ° and forms a eutectic
with Mn at 1230° containing very little MnS. The
liquidus of tho Fe-FeS-MnS-Mn section of the
Fe-Mn-S system established by earlier workers has
been confirmed. The crystallisation conditions are
determined by two maximal lines of three-phase
equilibrium, one at 1600° between liquid sulphide,
Fe-Mn solid solution, and a sulphide-metal solid
solution, and one at 1570° between a eutectio liquid,
MnS-FeS solid solution, and Fe-Mn solid solution.
At 1000° there is a eutectic 4-phase plane the ternary
eutectic point of which is practically identical with the
binary eutectic point of the Fe-FeS system. Space
models of the whole system and sections through
various parts are reproduced, together with char
acteristic micrographs of the structure.
A. R. P .
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Chem istry of sulphur dioxide reduction.
T herm odynam ics. R. L e p s o e (Ind. Eng. Chem.,
1938, 30, 92—100).—The v.p. of various forms of
gaseous S in equilibrium with molten and solid S,
and the equilibria corresponding with the reduction of
S 0 2 by CS2, H2S, C, CO, H 2, and CH4, are calc, from
thermodynamical data.
I. C. R.
Therm odynam ic data for gaseous sulphur
com pounds. A . V. A v d e e v a (J. Chem. Ind. Russ.,
1937, 14, 1688—1693).—Free energy, entropy, and
sp. heat data are recorded for S 0 2, CS2, COS, and
H2S. The heats of formation of these substances,
and of S from S2, are determined by a spectrographic
method; this is more particularly to be preferred to
the calorimetric method in the case of the formation
of CS2 from graphite and gaseous S2.
R. T.
Therm odynam ic data for m anganous sulphide
and standard electrode potential of m anganese.
K. S ano (Kinz.-no-Kenk., 1935, 12, 548—550).—
The recorded data are : AIl0 = — 46200 + 4-4962 —
0-0058T2, AF° = - 41200 - 4-496 log T + 0-0058T2
+ 30-382’; £ ° 298 (Mn|Mn++)
+1-029 v.
Cii . A bs . (e)

T herm ochem istry of com plex alum inium com 
pounds. V. A. P l o t n ik o v and S. I. J a k u b s o n
(Mem. Inst. Chem. Ukrain. Acad. Sci., 1937 , 4,
115— 120).—The heat of formation of complexes of
AlClo with LiCl, NaCl, KC1, NaBr, and KBr and of
AlBr3 with NaCl and KC1 (of the type AlCls,LiCl)
has been measured. The heat of formation increases
from Li to K with both A1C13 and AlBr3 and from Cl
to Br for a given alkali halide.
K. S.
H eat of neutralisation of nitrous acid and
therm ochem istry of its salts. M. Doni: (Bull.
Soc. chim., 1937, hr], 4, 2093—2105).—The heat of
neutralisation of H N 02 by NaOH is 10-44 kg.-cal.
Recorded heats of formation (from the elements) are :
LiN 02 91-3, NaNO, S8-25, K N 02 90-7, Ca(N02)„
181-6, Sr(N02)2 186-0, Ba(N02)2 187-7 kg.-cal.
E. S. H.
H eat of the reaction betw een calcium hydr
oxide and kaolin, alum inium hydroxide, and
silicic acid after th eir ignition at various tem 
peratures. P. P. B u d n i k o v and L. G. G u l in o v a
(Kolloid. Shurn., 1937, 3, 195—207).—The heat of
reaction of saturated aq. Ca(OH)2 with Al(OH)3 is
max. when the latter has not been ignited; with
S i02 a max. is found after heating at 600° for 1 hr.,
and with kaolin after heating at 700—800° for 1 hr.
W ien the substances have been heated at >1100°
the heat of reaction is zero. The electrical conduc
tivity of the mixtures decreases with time, the rate
of decrease being the greater the higher is the heat
of reaction.
J. J. B.
T herm al properties and solvent pow er of
heavy w ater. E. L a n g e (Z. Elektrochem., 1938,
44, 31—43).—Thermal data for D20 , HOD, and H20
alone and in equilibrium with one another are
summarised and compared. The differences of
thermal behaviour between H20 and D,,0 in salt
hydrates and in systems which contain H ,0 (D,0)
together with dioxan, Hg(CN)2, Et20 , PliOH~ C5H SN,
or nicotine are discussed. The solubilities and heats

vi (b, c), v n (a, c)

of dissolution of various salts in H ,0 and D20 are
also compared.
J. W. S.
Conductance of non-aqueous solution s. III.
O rganosodium com pounds in ether. N. B.
K e e v il and H. E. B e n t (J. Amer. Chem. Soc., 1938,
60, 193—196; cf. A., 1936, 565).—Data for the Na
salts of diphenyl-a-naphthylmethyl, fluorenone,
phenyldiphenylyl-a-naphthylmethyl, phenylfluoryl,
and (:CPh2)2 at 25° are recorded. The results are
discussed with reference to the structure of the ions
and the r61e of the solvent.
E. S. H.
Determ ination of hydration of the SO.," anion
from the electrolytic transport of w ater. J.
B a b o r o v sk y and G. K o u d e l a (Chem. Listy, 1938,
32, 5—9).—A method is described which leads to the
val. 1-4 mols. H20 per S 04".
R. T.
Potential of the silv er-silv er ferrocyanide
electrode at 25°. J. N. P e a r c e and L. D. O u g h
(J. Amer. Chem. Soc., 1938, 60, 80—82).—The
potential of the electrode Ag,Ag4Fe(CN)6,Fe(CN)8""
(a — 1), derived from e.m.f. measurements of the
cell Ag]Ag4Fe(CN)6,K4Fe(CN)8 (0-1 w)|(0-05 m)
K4Fe(CN)6,Ag4Fe(CN)6|Ag, is 0-1943 v. The calc,
vals. of the activity product const, and the mol.
solubility in H20 of AgjFetCNJg are 1-546 X lO^1
and 2-27 X 10‘9, respectively.
E. S. H.
Potential of silver and som e other m etals in
solutions of halides. I. P. M o bk o v k o and E. V.
Zm a t sc h in sk i (Compt. rend. Acad. Sci. U.R.S.S.,
1937,17, 211—213).—The potentials of a Ag electrode
in 0-001— 4n aq. NaCl, NH4C1, BaCl2, CdCl2, andKI,
and of Ag, Cu, Pt, Au, and Ni electrodes in aq. KC1
have been measured at 18—50°. The vals. can be
expressed by E = a -j- b log a (a = activity of the halide
solution), a and b are consts. with different vals.
for conc. and dil. solutions, transition occurring at
about 0-5— I n . For dil. solutions the val. of a is
characteristic of the electrode and anion, but
independent of the nature of the cation, but b is
identical for Cu and Ag electrodes and approximates
to RT/nF.
J. W. S.
O rigin of the potential difference at som e
m etals in foreign ion solutions. I. P . M o rk ovko
and E. V. Zm a t sc h in sk i (Compt. rend. Acad. Sci.
U.R.S.S., 1937,17, 213—216; cf. preceding abstract).
—The electrode potentials of Ag and Cu electrodes in
halide solutions are attributed to reaction of the
metal with the halide ion, yielding the insbl. metal
halide. The vals. for Ag in dil. aq. NaCl and KI are
in accord with the potentials of the Ag|AgCl|Cl'
and Ag|AgI|F electrodes, respectively. The po
tentials^ of electrodes of the type Ag|CuS04 are
attributed to dissolution of the electrode metal and
deposition of the cation metal, yielding secondary
electrodes of the type Ag,Cu|Ag\Cu”. For this
electrode the observed potentials differ by a small
but const, amount from the mean of the vals. for the
AglAg’ and CulCu” electrodes at the same concns.
J. W. S.
H ydrogen-chlorine electrode : an exam ple of
a periodic reaction. K. B ia st o c h (Z. physikal.
Chem., 1937, 181, 133—150; cf. A., 1933, 572).—
The potential, e, of a Pt electrode in aq. HC1 through

vn (c)
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which a mixture of H2 and Cl2 is passing has been
measured. If the H3 pressure is <0-98 atm. (for a
total pressure of 1 atm.) the electrode behaves as a
Cl electrode, whilst for higher H2 pressures it behaves
as a H2 electrode. At very small Cl pressures e
oscillates periodically for some time between a max.
and min. val., ultimately rising to the Cl potential
and remaining const. The time required to reach
this steady potential with a platinised electrode is
with a bright electrode. With rise of temp, the
period of oscillation falls. The effects of stirring and
illumination have been examined.
R. C.
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E lectrom otive force of non-isotherm al hydro
chloric acid cells. Z. S z a b 6 (Z. physikal. Chem.,
1937, 181, 169— 182).— The e.m.f. .of cells of the
type Ag|AgCl|HCl .(to, r^ H C l (to, iP2)[AgCl|Ag
has been measured for a series of val s. of to and
T2—T j. The results indicate that for to < 0-2 m
the ionic activities in HC1 are equal. The ionic
activities at higher concns. aro estimated.
J. W. S.
Dependence of the h eight of the polarographic
w ave on the concentration of the ion b eing
deposited and of accom panying ion s. P. N.
P a v lo v (J. Gen. Chem. Russ., 1937, 7, 2246—2258).—
T heory of g la ss electrode. I. B . P . N ik o l s k i . The height of the polarographic wave obtained with
II. Effect of boric and alum inium oxides on
FeSQ4 and Cd(OAc)2, but not with ZnCl2, SnCl2, or
electrode properties of glass. III. T ransition NiCl2 solutions, oc the respective concns. The height
from hydrogen to sod iu m electrode function. of the wave falls to a min. and then rises as the concn.
B. P. N ik o l s k i and T. A. T o lm aciieva (J. Phys. of accompanying electrolytes is raised. The max.
Chem. Russ., 1937, 10, 495—503, 504—512, 513— depressing effect for different ions is given by the
523).—I. Starting from the theory that the action of series A1 > Ca > Na, and S 0 4 > OAc > Cl > N 0 3.
the glass electrode depends on exchange of H' for
R. T.
Na" ions between the solution and a layer, several
Theory of lim itin g currents. III. General
mols. thick, on the surface of the glass, which then solutions w ith excess of one indifferent electro
behaves as a solid electrolyte, it is deduced thermo lyte. D. M ac G il l a v b y (Rec. trav. chim., 1938, 57,
dynamically that the electrode potential is given by 33—40; cf. A., 1937, I, 620; 1938, I, 34).—A
E = E 0 + (RT/F)log (aH*+ KaN».), where aw and aN,- mathematical treatment of solutions containing any
are the activities of the H' and Na" ions in the no. of ionic species together with an excess of an in
solution, and K (the equilibrium const, for the ex different electrolyte. The general theory of limiting
change) is given by K =
where currents is given and a formula derived for the
o'H- and a'Na. are activities in the equilibrium layer of completo polarographic wave in the case of growing
the glass.
and of steady Hg drops.
K. W. P.
II. Electrodes of glasses of various compositions
Properties
of
m
etallic
ions
in
[ethyl]
alcohol.
were immersed in H20 and E was measured during pro
gressive addition of NaOH to the H20 . With in P. B r u n (Compt. rend., 1937, 205, 1385—1386).—
creasing p a the numerical val. of E first increases The decomp, potentials of solutions of NaOEt and
linearly, the electrode behaving as a H electrode, but KOEt in EtOH are 1-6 and 1-5 v., respectively;
at higher p u the E~pa curve ceases to be linear and these vals. are slightly lower than those obtained for
passes through a max., the electrode ultimately aq. NaOH and KOH (1-7 v.). The ionic mobilities
= 0-35, UK = 0-44, which alre slightly lower
behaving as a Na electrode. The presence of B20 3, are
and still more of A120 3, lowers the p a at which the than the vals. in aq. solution. EtOH solutions of
relation between p s and E ceases to bo linear. This the ethoxides thus resemble aq.solutions of the
A. J. E. W.
effect appears to be due to these oxides causing the hydroxides.
glass to hold Na' ions more firmly and H ‘ ions less
D evaux’ reaction (copper-copper sulphide) in
firmly. The E -pn curves for aq. LiOH are similar a lim ited surface. J. Ca y r e l (Compt. rend., 1938,
to those for aq. NaOH; Li' ions can penetrate into 206, 53—55; cf. A., 1936, 566, 687).—Examination of
glass as easily as Na" ions. Ba" ions have little the cell Cu-CuS|CuS04|Cu has shown that polarisation
effect on E. The effect of K ‘ ions is small unless the occurs when the Cu-CuS layer completely covers the
glass contains A120 3 or B20 3.
solution surface. This polarisation is due to the
III. The validity of the above equation for E has deposition of a second Cu layer on the CuS particles;
been confirmed by determinations of E in solutions the Cu in this layer probably exists in a different
in which [Na'] is const, and [H'] varied, and in which state. The original layer issix mols., and the second
[H‘] is const, and [Na‘] varied. Three methods of three mols., thick.
A. J. E. W.
calculating K from the experimental data have been
Effect of alloy form ation on the decom position
deduced, and give concordant results. There is
evidence that some H' ions are held by glass less voltage of a copper electrode. V. A. P l o tn ik o v
firmly than the rest. The results are incompatible and D. P . Z o sim o vitsch (Mem. Inst. Chem. Ukrain.
with Gross and Halpern’s theory of the glass electrode Acad. Sci., 1937, 4, 125— 135).—In the case of a shortcircuit between the electrodes of a cell consisting of
(cf. A., 1934, 601).
R. C.
two metals in a salt solution containing the metal with
[Cell] com bination of platinum w ith the m etals the more negative potential, the decomp, voltage
in solutions of their salts. (Ml l e .) S. V e il (Compt. of the more positive electrode falls until it becomes
rend., 1937, 205, 1371— 1373).—The variation of E equal to that of the other electrode and the effective
with c in the cell Cu|CuCl2(c)|Pt has been investigated. cell voltage zero. The effect is shown to be due to the
The replacement of CuCl2 by Cu(N03)2 or CuS04 has formation of an alloy on the more positive electrode,
also been examined.
A. J. E. W.
K. S.
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Relation of cathodic current density to structure
of electro-deposited m etal. A. T. V a g r a m i a n (J.
Phys. Chem. Rues., 1937, 10, 443—448 ; cf. A., 1937,
I, 625).—In the growth of a metal crystal by electro
deposition in a given electrolyte solution the cathodic
c.d., referred to the active surface area of the cathode,
does not change with variations in curront strength.
Constancy of tho c.d. when the current strength rises
considerably is ensured by the formation of a porous
deposit. Tho growth of the crystal occurs by accretion
of layers, the simultaneous deposition of several of
which starts at the corners and edges. The more
rapidly they spread over the faces the thinner they
are. The no. and rate of growth of tho layers affect
the surface area, and therefore depend on the current
strength. The thickness of the layers determines
the form of the crystal.
R. C.
Co-deposition of m etals of unlike valency in
acid solutions. W. G. P a r k s and I. M. L e B a r o n
(J. Physical Chem., 1938, 42, 125—131 ; cf. A.,
1936, 1343).—Tho variation of the limit of co
deposition with c.d. has been determined for Cu-Tl,
Pb-Tl, Ag-Cu, and Ni-Tl in solutions of tho nitrates
at p n 5 and at room temp. A general empirical
equation is derived for uni-bi-valent pairs of metals.
F. L. Ü.
A tom ic hydrogen. I. Calorim etry of hydro
gen atom s. II. Surface effects in the discharge
tube. III. E nergy efficiency of atom produc
tion in a g lo w discharge. H. G. P oole (Proc. Roy.
Soc., 1937, A, 163, 404—414, 415—423, 424-454).—
I. A continuous-flow calorimoter is described by
means of which the amount of H in a stream of
partly dissociated H2 can be determined.
II. The method is applied to determine the output
of at. H from different types of discharge tubes.
Const, and reproducible output is obtained with tubes
lined with H P 03. In the absence of such a lining
the behaviour of glass and S i02 tubes depends on their
past history.
III. The relation between the nos. of atoms produced
per sec. and the electrical energy supplied to the dis
charge tube has been studied. A theory is developed
which gives a satisfactory account of the behaviour
of the tube. The velocity coeff. for the wall-catalysed
recombination of atoms has been determined and
the flow of a mixture of H2 mols. and H atoms through
a tube is discussed.
G, D. P.
P a ssiv ity of chrom ium . VI. E. M ü l l e r (Z.
physikal. Chem., 1937, 181, 89—112 ; ef. A., 1937,
I, 141).—The behaviour in 2m-H2S04 and -HC1
at room temp, of electrolytic Cr (I) and Cr made by the
thermit reaction (II) has been examined. (I) be
comes immediately electromotively active in HC1
because it is “ loosened ” by the H which is dissolved
in it. I f first treated with H N 03 it remains passive
for some time in HC1, because H near the surface has
been oxidised. In HC1, (H) behaves like (I) which has
been treated for a short time with H N 03. Long
treatment of (II) with H N 03 apparently increases
the period of incubation in HC1 indefinitely, probably
because the “ loose places ” have been removed.
In H2S 04, (II) loses its active centres and does not
become active, which lengthens the incubation time in
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HC1. At. H separated electrolytically on (II) does
not dissolve in the metal, but is only loosely held.
(II) is made active in H 2S04 by rubbing under tho
surface of the acid to form active centres. In both
H2S04 and HC1 Cr yields the bi- and ter-valent forms
simultaneously. It is passive in H N 03 because Cr +
2©
Cr” occurs only at active centres or loose places.
In general, the coating theory of passivity is irreconcil
able with the above observations. Cr dissolves in
acids when the loose surface atoms are numerous
enough to raise tho potential to the activation poten
tial by the change Cr -> Cr" -f- 2©.
R. C.
Electrom etric study of dilute aqueous solutions
of halogenated ketones. E . G. E d w a r d s , D . P.
E v a n s , and H. B. W a t so n (J.C.S., 1937, 1942—
1967).—Tho velocities of appearance of H' and
halogen ions in dil. aq. solutions of halogenated ke
tones have been measured with a glass electrode and
Ag|Ag halide electrodes, respectively. It seems that
the acidity is due to hydrolysis of the ketone, but that
either replacement of the halogen by OH or the
production of CHX3 (X = Cl, Br, I) may be the pre
dominating reaction, or both occur simultaneously.
The structural factors facilitating these processes are
discussed.
J. W . S.
Configuration of carbohydrates from conduc
tivity m easurem ents in boric acid solution.—
See A., II, 43.
O xidation-reduction potentials in organic sy s
tem s. R. W u r m se r (Bull. Soc. chim., 1937, [v],
4, 1942—1962).—A lecture.
T itration constants of anserine, carnosine, and
related com pounds. A. D eutscjh and P. E g gleto n
(Biochem. J., 1938, 32, 209—211).—Titration consts.
of methylhistidine, carnosine, and anserine have been
determined with a H electrode at 22°. The last two
differ very little in their apparent dissociation consts.
and both act as buffers over the range p B 6 to 8.
J. N. A.
T heory of reaction velocity. C. N. H i n s h e l w ood (Trans. Faraday Soc., 1938, 34, 105—112).—■
The present position is reviewed with special reference
to activation energies, the non-exponential term of the
Arrhenius equation, the influence of and distribution
law for collision times, and collision rates in liquid
systems.
E. S. H.
Theory of absolute reaction rates. H. E y r in g
(Trans. Faraday Soc., 1938, 34, 41—48).—Published
work on the general statistical mechanical theory of
reaction rates is summarised and the application of
the theorv to numerous examples reviewed.
E. S. H.
Calculation of activation energies. H. E y r in g
(Trans. Faraday Soc., 1938, 34, 3— 11).—Published
work is discussed.
E . S. H.
A pplication of equilibrium theory to reaction
k in etics. E. A. G u g g e n h e im and J. W e is s (Trans.
Faraday Soc., 1938, 34, 57—70).—Theoretical. The
distinction between uni- and bi-mol. mechanisms on
the one hand and first and second order reactions on
the other is emphasised. Theory is discussed in
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relation to published data for the cases of uni- and
bi-mol. reactions in the gaseous phase and in solution.
E. S. H.
T ransition state m ethod. E. W ig n e r (Trans.
Faraday Soe., 1938, 34, 29—41).—Theoretical. The
transition state method, which is applicable to
reactions which involve no jump in the electronic
quantum nos. but change the constitution, is shown to
be based, in addition to established principles of
statistical mechanics, on only three assumptions, two
of which are generally accepted.
E. S. H.
T herm odynam ical treatm ent of transition
state. M. G. E vans (Trans. Faraday Soc., 1938, 34,
49—57).—Theoretical.
E. S. H.
Param eters of the A rrhenius equation. C. N.
H in sh e l w o o d (Trans. Faraday Soc., 1938, 3 4 , 138—
141).—Published work is summarised.
E. S. H .
R elationships betw een dipole m om en ts and
reaction velocities. H. B. W a t so n (Trans. Fara
day Soc., 1938, 34, 1C5—171).—A crit. discussion of
published work.
E. S. H.
Linear free energy relationships in rate and
equilibrium phenom ena. L. P. H am m ett (Trans.
Faraday Soc., 1938, 34, 156—165).—A crit. review of
published work, with special reference to the influence
of substituents on the reactions of CGH 8 derivatives.
E. S. H.
K inetics of proton transfer reactions. R. P.
B e l l (Trans. Faraday Soc., 1938, 3 4 , 2 2 9 — 23 6 ). —
Published work is discussed.
E. S. H.
K inetics of bim olecular associations in the
gaseous and condensed phase. A. W a s s e r m a n n
(Trans. Faraday Soc., 1938, 34, 128—137).—Pub
lished data for the rate of bimol. processes in two
states are compared with measured rates of homo
geneous bimol. and reversible associations in the
gaseous phase in various solvents and in the pure
liquid state. The bimol. collision no. in the con
densed state is defined by A cIPg, where Ac (condensed)
is the non-exponential term of the Arrhenius equation
and Pg (gaseous) the steric factor. For three associ
ations a lower limit of the collision no. in various
solvents has been estimated and for two other associ
ations its order of magnitude in solution and in the
pure liquid state determined. The A val. of one
association in paraffin was > in the gaseous phase.
Relations between solubility data and kinetic measure
ments are discussed. The agreement of the activation
energies of two gaseous reactions with those of the
corresponding reactions in the condensed phase is due
to the fact that the energies of condensation of the
initial state and of the transition state are approx.
equal. The energies of condensation are of the same
order of magnitude as the sublimation energies of org.
crystals.
E. S. H.
B im olecular association reactions. L. S. K a s 
s e l (J. Chem. Physics, 1937, 5, 922—924).—Mathe
matical. An extension of Kimball’s classical treat
ment of the rates of bimol. association reactions (A.,
1937,1, 415) indicates an essentially different depend
ence of reaction probability on vibrational energy
initially present in the natural co-ordinates as kinetic
energy from that present as potential energy. In the

145

absence of any quantum-mechanical analogy it is
concluded that the classical treatment is unsatis
factory.
W. R. A.
Rate of ionisation. I. Ionisation of C-H
lin k in gs. C. L. W il s o n . II. Ionisation of C halogen lin k in gs. E. D. H u g h e s (Trans. Faraday
Soc., 1938, 34, 175—185, 185—202).—!. Published
work on relations between tautomeric phenomena and
proton transfer is reviewed.
II.
A crit. discussion of published work, with
particular reference to the mechanism of substitution
reactions.
E. S. H.
Inertia and driving force of chem ical reactions.
M. G. E v a n s and M. P o l a n y i (Trans. Faraday Soc.,
1938, 34, 11—24).—In reactions of the type A + BC
— AB + C, inertia is primarily due to the binding
force in BC, and is reduced by the action of the binding
force AB if A is brought close to B. The linking
strength, which causes inertia for the forward reaction,
acts as driving force in the opposite direction. The
repulsion between A and BC and that between A B and
C cause an increase in the activation energy; this
constitutes a second form of inertia, which operates
equally in both directions. The inertia which arises
from repulsion counteracts the driving force. The
nature of repulsion and the special case of the absence
of repulsion on one side of the reaction are discussed.
E. S. H.
T herm al analysis of chem ical reaction velocity.
S . H o r iba [with M. T a m u r a , W . J o no , H . B a b a ,
Y. N a k a n is h i , T . K o sa k i , and E . S uito ] (Rev. Phys.
Chem. Japan, 1937, 11, 189—201).—A summary.
The course of a no. of reactions is studied by means
of measurements of the heat changes which take place.
The chain-breaking reaction in the photochemical
combination of H 2 and Cl2 is probably Cl3 + Cl3 ->
3C12. The reduction of Cr03 with oxalic acid is a
first order, and with tartaric acid a second order,
reaction. The decomp, of colloidal Pt with H20 2
takes place in two stages; in the first the reaction
velocity oc [H ^Jp^t]2, whilst the second stage is a
first order reaction. The following photochemical
reactions are investigated : CO + Cl2 = C0C12; 2 H 2
- f 0 , = 2H „0; decomp, of H ,.0,; action of invertase.
F. J. L.
T heory of steric hindrance. W. H u c k e l (Z.
physikal. Chem., 1937, 181, 239—242).—Polemical
against Brenschede (cf. A., 1938,1, 36).
J. W. S.
[Theory of steric hindrance.] W. B r e n s c h e d e
(Z. physikal. Chem., 1937, 181, 243).—A reply to
Huckel (cf. preceding abstract).
J. W. S.
K inetics of polym eric aldehydes.—See A., II,
42.
Chem ical reactions of deuterium atom s. K. H.
G e ib (Z. Elektrochem., 1938, 44, 81—87).—A sum
mary. The mechanisms of the reactions of D atoms
with various gases are discussed. The effect of
substitution of D for H in various hydrides on their
reaction velocities is discussed.
J. W. S.
Com parison of rates of racem isation and
hydrogen exchange in a ^-acidic ketone.—See A.,
II, 101.
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D irect form ation of iodides and th e distance of ation of detonation in gas m ixtu res. K .
closest approach of atom s of iodine. B. N. S en S ch tsc h elk in and A. S o ko lik (J. Phys. Chem.
(Proc. Nat. Acad. Sci. India, 1937, 7, 6—10).—It is Russ., 1937, 10, 479—483, 484—488).—III. The
proposed that there is a crit. at. approach val. for length of the pre-detonation period, s, of mixtures of
atoms below which an atom would take part in a C5H 12 with 0 2 and N2 at pressures, p, of 100—500
reaction. The crit. val. for the formation of iodides mm. has been determined. In presence of N , the
and the distance of closest approach of I atoms are p~s curve is stepped, and where s falls rapidly with
calc, as 1-75 A., in each case.
N. M. B.
increasing p addition of PbEt4 lengthens s, whilst
Rate of isom erisation of an optically active where s is changing slowly PbEt4 has little effect.
The curve is similar in form to the corresponding curve
asom ethine.—See A., II, 101.
for the self-inflammation temp, of hydrocarbon-air
Flam e velocities. I. P ossib ility of calculat mixtures. It is inferred that the effect of PbEt4
in g flam e velocities theoretically. W. J ost and depends on its action on primary oxidation reactions in
L. vo n M u f f l in g (Z. physikal. Chem., 1937, 181, the pre-detonation zone behind the flame-front.
208—214).—Theoretical. It is shown that, in general,
IV.
The effect on the formation of the detonation
diffusion processes in the zone of combustion should wave in a tube of preliminary “ chemical prep.” of
not be neglected, and that an ignition temp, should not the inflammable mixture by thermal treatment before
be introduced without reference to the reaction ignition has been examined, s passes through a min.
velocity.
J . W. S.
shortly after the appearance of a cokl flame, then rises
K inetics of the conjugated chain oxidation of rapidly, the mixture ultimately failing to detonate.
sulphur dioxide in solution by ozonised a ir. S . S. It appears that oxidation processes following the cold
flame lead to degradation of the detonative properties
V a s s il ie v , L. I. K asc h ta n o y , and T. L. K asto r sk a ia
(J. Phys. Chem. Russ., 1937, 10, 330—341; cf. A., of the mixture; premature oxidation may therefore
R. C.
1936, 1075).—Air containing S 0 2 and 0 3 was bubbled suppress engine-knocking.
through H20 . If the no. of S 0 2 mols. oxidised by one
E xplosion lim its of ethylene oxide, hydro
mol. of 0 3 be v, then v = 1 + ¿[SOJ/fOJ, k being a cyanic acid, and carbon disulphide at reduced
const, and the concns. measured in the air. The p ressures. G. P e t e r s and W. G a n t e r (Angew.
relation of the S 0 2 oxidised by the 0 3 to that oxidised Chem., 1938, 51, 29—33).—Inflammation limits in the
by the 0 2 of the air increased from approx. 1 to systems (CH2)20 -C 0 2-air, HCN-air, and CS2-C 0 2-air
approx. 10"when [0 3] rose from 0-04% to 2-7%. This at pressures between 60 and 760 mm. are recorded and
relation was higher in conc. H2S04 than in H20 . The reviewed in relation to the use of the gases as fumi
possibility of using the oxidation by 0 3 to produce gants. The upper limit in the (CH2)20-air system
S03 from technical gases is discussed.
J. J. B.
lies at very high [(CH2)20 ] ; the limits with (CH2)20
F lam e ranges and explosion regions. A. M. and HCN are lowered by reduction of the pressure to
an extent necessitating precautions in applying the
v a n D e v e n t e r (Rec. trav. chim., 1938, 57, 95—107).
J. S. A.
—The use of CC12F2 as explosion inhibitor was studied method of vac. fumigation.
in ternary systems containing air with MeCl, EtCl,
Deuteron transfer in solution s. K . F. B o n and C.,1110, respectively. The system C4H 10-air~EtCl
h o e f f e r (Trans. Faraday Soc., 1938, 34, 252—259).—
was also examined. Flame range or length of flame
E. S. H.
in the explosion tube was measured as the test of an A crit. discussion of published work.
explosion. In the first three cases explosion is
C ollision num bers in solutions. R. H. F o w ler
inhibited by 7,10, and 13 % CC12F2, respectively. The and N. B. S l a t e r (Trans. Faraday Soc., 1938, 34,
causes of the slow extinction of flame are discussed.
81—90).—Theoretical. The no. of collisions between
K. W. P.
solute mols. in a solution which might lead to reaction
O xidation of sulphur vapour under low is calc, on the basis of a model which likens a liquid to a
pressure. H. L ac h s and W. P i e k i e l n y (Bull. quasi-regular crystal.
E. S. H.
Acad. Polonaise, 1937, A, 377—398).—The reaction
K inetics of ionisation in solution. E. A. M o el between S vapour and 0 2 is initiated by an electric
discharge. At a particular temp, there is a min. w y n -H u g h e s (Trans. Faraday Soc., 1938, 34, 91—
and max. limiting pressure : 55°, 0-93 and 10 mm. Hg, 104).—Theoretical. A general treatment for the study
95°, 0-17 and 120 mm. The reaction speed is inde of the kinetics of reaction in solution is proposed.
pendent of the pressure of 0 2 and size of the reaction The frequency of ionic collisions, dissociation into ions,
vessel, and approx. oc saturation pressure of S vapour and simple ionisation equilibria in solution are dis
(65—95°). The reaction product is S 02 admixed with cussed. The velocity of ionic reactions in the gaseous
some S 03 (17%), and these slow up the reaction phase is examined in the light of chemical kinetics.
considerably. In the region between min. and max.
E. S. H.
Reaction velocities in heavy w ater. O. R eitz
pressure the reaction chain is probably of infinite
length; below the min. pressure the length is finite (Z. Elektrochem., 1938, 44, 72—80).—Substitution of
and the reaction can proceed only by the provision of D20 for H20 can affect reaction velocities through
active centres. The critical temp, is 50°±1°.
pure solvent effects, exchange of D for H in the
reactants, or the participation of D20 and H20 or
F. J. L.
Detonation of gas m ixtu res. III. Effect of their ions in the reaction. Acid- or base-catalysed
lead tetraethyl on settin g up of explosion wave. reactions may therefore proceed more rapidly or more
IV. Effect of “ chem ical preparation ” on in iti slowly in D^O than in H20 . Various examples of
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such reactions and also of exchange and enzyme
reactions are discussed.
J. W. S.
K inetics of the isotopic exchange of brom ine
between alum inium brom ide and ethyl brom ide.
N. E. B r e s h n e v a , S. Z. R o g in s k i , and A. I. S cxhlin SKi (J. Phys. Chem. Russ., 1937, 10, 367—371).—The
rate of the reaction Al2Br5Br* + EtBr
Al2Br8 +
EtBr* (Br* = radioactive Br) was measured in CS2
between —23° and 42°. The heat of activation was
approx. 11,000 g.-cal.
J. J. B .
Interaction of ozone and hydrogen peroxide in
aqueous solution. W. C. B r a y (J. Amer. Chem.
Soc., 1938, 60, 82—87).—Analysis of published data
(A., 1918, ii, 16) shows agreement with the relation
--d [0 3]/d< -i- —d[H20 2]/di = 1 + 5-2[03]/[H20 2].
lh e limiting result at relatively low [0 3] is a bimol.
reaction with a sp. rate of 50. Two mechanisms of
reaction are considered; they involve the inter
mediate formation of H20 3 or of HO + H 0 2. The
energy changes involved are estimated.
E. S. H.
Rate of adjustm ent of calcium hydrogen
carbonate solutions. A. v a n H o ok (J. Geol., 1937,
45, 784—789).—Loss of H20 by evaporation has
no significant effect on the rate of adjustment of
Ca(HC03)2 solutions. The catalytic effect of CaC03
is not sp., but is only a general physical effect of an
added surface assisting the formation of cryst.
CaC03 and the escape of C02.
L. S. T.
D epolym erisation process in form aldehyde
solutions. A. S k r a b a l (Osterr. Chcm.-Ztg., 1938,
41, 32—38).—The kinetics of the depolymerisation
of aq. polyoxymethylenes (A., 1937, I, 366) are best
interpreted by regarding the process as occurring
exclusively by scission at the end of the mol., resulting
in the shortening of the chain by one monomeric
mol. at a time. The hydrolysis is of the same type
as that observed with semi-acetals. It is almost
complete in dil. solution, and gives rise to equilibrium
mixtures in conc. solution.
F. L. U.
Velocity of reaction of aldehydes w ith ketones.
VI. D eterm ination of the relative activities of
van illin and salicylaldehyde in their reaction w ith
acetone. E. K. N ik i t in (J. Gen. Chem. Russ., 1937,
7, 2264—2274).—Vanillin reacts with COMc2 5-27
times as fast as does salicylaldehyde. Methods of
determining the velocity coeffs. of reactions of this
type are described.
R. T.
K inetics of therm al polym erisation of dissolved
styrene. II. H. S u e s s and A. S p r in g e r (Z.
physikal. Chem., 1937, 181, 81—88).-—The investig
ation previously described (A., 1937, I, 523) has been
extended to solutions in other solvents. With some
solvents the mean degree of polymerisation oc the
concn. (c) and with others approx. oc \/c. The
activity of the solvent in catalysing the initiatory and
stabilising reactions increases in the order C6Hfi <
PhMe < C7Hj6 < PhEt < C6H4Et2 < styrene <
C2H4C12 < C2H2C14 < CC14.
"
‘
R.C .
Influence of hydrostatic pressure on reaction
velocity. M. W. P e r r in (Trans. Faraday Soc.,
1938, 34, 144— 153).—The velocities of several org.
reactions in EtOH, H20 , PhMe, COMe2, or CHC13
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have been measured over pressure ranges between
1000 and 12,000 kg. per sq. cm. at different temp.
The consts. A and E of the Arrhenius equation for
reaction velocity have been calc, from the data, and
the variation of k, A, and E with pressure has been
studied. The influence of pressure varies with the
type of reaction; it is most pronounced in reactions
which involve large and complex org. mols. and
occur (at 1 atm.) at a much slower rate than would be
expected from simple considerations of collision
frequency and energy relations.
E. S. H.
Reaction kinetics in film s. H ydrolysis of
long-chain esters. A. E. A l e x a n d e r and E. K.
R id e a l (Proc. Roy. Soc., 1937, A, 163, 70—89).—
The reaction is studied by measurement of surface
pressures and potentials of monolayers on alkaline
and acid substrates. The velocity coeffs. are evalu
ated. The reaction velocity is sensitive to changes of
mol. orientation and to the products of reaction if
these remain in the film. The activation energy and
velocity in the expanded state approximate to those
in homogeneous solution, and on compression to the
condensed state the activation energy rises although
the velocity changes only slightly. The reason for
the small vals. of the steric factor in the expanded
state is discussed. The materials investigated in
clude trilaurin (m.p. 46-0°), tripalmitin (m.p. 64-2°),
aa'-dipalmitin (m.p. 71-0°), a-monopalmitin (m.p.
75-5°), and Et palmitate (m.p. 25-0°).
G. D. P.
Significance of the interface as reaction
partner. F. P a v e l k a (Mikrochem., 1937, 23,
202—216).—The course or rate of reactions may be
modified by the action of interfaces due to (a) ad
sorption and removal of a negative catalyst from
solution; (b) adsorption and removal of nobler ions,
thereby preventing the setting up of local elements in
corrosion; (c) selective adsorption and stabilisation of
an intermediate stage of the reaction, as in the detec
tion of' Mn with benzidine. Reactions involving
gels vary with time, owing to ageing effects; those
involving solids may be facilitated by using the solid
in highly disperse or adsorbed form.
J. S. A.
K inetics of the reaction H 2 (gas) ^=±: 2H (dis
solved in Pd). C. W a g n e r (Z. physikal. Chem.,
1937,181, 244).—Priority is given to Knorr (A., 1932,
28) for the method of measuring the resistance of
metallic wires described previously (A., 1932, 701).
J. W. S.
H eterogeneous reactions w ith atom ic hydro
gen. II. Form ation of hydrogen sulphide. III.
Form ation of hydrides of selenium , tellurium ,
and antim ony. C. S. B a g d a s a r j a n (J. Phys. Chem.
Russ., 1937, 10, 389—400, 401—411).—II. The rate
of reaction of at. H with solid S oc [H] in the extended
phase. 20% of the H atoms striking the surface of
the S react with it.
III.
The rat« of reaction of at. H with solid Se,
Te, and Sb oc [H] in the extended phase. 10% of
the H atoms striking the surface of Se and Te react,
the corresponding figure for Sb being 11%- On the
surface of Sb the probability of recombination of .H
atoms is < 10 times as great as that of their forming
SbH3, a reaction without appreciable energy of
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The mechanism of the above reactions is
R. C.

Rate of reaction of am algam s w ith acids. I.
Lithium am algam . F . A. F le tc h e r and M.
K ilpa tr ic k (J. Physical Chem., 1938, 42, 113—
124; cf. A., 1934, 605).—Rates of reaction of Li
amalgam in H20 and aq. solutions of HC1, IIC104,
HC02H, AcOH, CN-CH2-C02H, o-C„H4C1-OH, and
Li, Na, K, Mg, Ca, Sr, and Ba chlorides liavo been
measured at 25°. A general equation is derived.
With H20 and o-C0H4C1-OH the velocity cc [Li]1,
and with the other acids is independent of [Li],
F. L. U.
D issolution of m agn esiu m in am ine salt solu 
tion s. S. B o d f c ® s .s and K. A. W a l l e n (Z. physikal.
Chem., 1937, 181, 229—238).—The velocities of dis
solution of Mg in NH4C1 + NH3, and in NH4OAc,
NHMe3-0Ac, NH3Et'OAc, NH2Et2-OAc, and piperid
ine acetate at 20° are in accord with theory (A., 1931,
1373).
J. W. S.
Reaction of hydrogen and oxygen atom s w ith
solutions. P. H a r t e c k and K. S t e w a r t (Z.
physikal. Chem., 1937, 181, 183—194).—H and 0
atoms can enter solutions to a depth of about 10-5 cm.
and react with KI, Na2S20 3, K2Cr20 7, amines, etc.
The heats of activation of the reactions measured
range from < 1 to about 5 kg.-cal. per g.-mol. The
heats of dissolution of H and 0 atoms are l -5;fcl
kg.-cal. per g.-atom and the solubility coeff. ot2o 's
probably 0 -03 ± 0 -01 . The reaction of H atoms with
NH2Ph and its derivatives has been studied in detail.
1 mol. of NH3 is formed per 2 H atoms absorbed, the
heat of activation of the reaction being 1-5 kg.-cal.
per g.-mol.
J. W. S .
Combustion and detonation of solid explosives.
—See B., 1938, 228.
Influence of hydrogen and w ater vapour on the
com bustion of carbon m onoxide m ixtu res. W. T.
D a v id and B. P u g h (Nature, 1937, 140, 1098). —T h e
presence of 1—5% of H2 or 1—2% of H20 vapour
increases the flame temp, of certain CO-air mixtures.
Small quantities of H20 and H2 appear to reduce the
no. of metastable mols. formed during the combustion
of dry CO mixtures.
L.S. T.
Ozone as an oxidation catalyst. XIII. Ozon
ation of som e hydrocarbons (hexane, heptane,
and various octanes). E. B r i n e r , C. E l - D j a b r i ,
and H. P a i l l a r d (Helv. Chim. Acta, 1938, 21, 95—
108).—In presence of 0 2 and at sufficiently high temp,
oxidation by 0 3 causes catalytic oxidation of nC6Hj4, ?i-C7H16, n-CgHjg, CHMeEtBu“, and CH2Pr^Buv,
furnishing yields of oxidation product corresponding
with > 100% of the 0 3 consumed. The min. temp, for
this catalytic action is the lower the higher is the mol.
wt. of the hydrocarbon, but branching of the paraffin
chain causes increased resistance to oxidation.
J. W. S.
Acid catalysis and equilibrium constants.
W. F. K. W ynne- J o n e s (Trans. Faraday Soc., 1938,
34, 245—251).—A crit. discussion of published work,
with particular reference to the differentiation between
general acid catalysis and sp. H' effects.
E. S. H.
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Theory of proton transfer reactions. K. J.
(Trans. Faraday Soc., 1938, 34, 237—
244).-—The general theory is discussed, especially in
relation to acid and base catalysis, and applied to
published data.
E. S. H.
Polym erisation of propylene by dilute phos
phoric acid.—See A., II, 79.
P ed er sen

A m ine catalysis of the dealdolisation of di
acetone alcohol.—See A., II, 83.
M echanism of decom position of hydrogen p er
oxide by catalase. D. K e i l in and E . F. H a r t r e e
(Proc. Roy. Soc., 1938, B, 124, 397—405).—Experi
mental work supports a new explanation of the
mechanism of decomp, of H20 2 by catalase, according
to which the reaction is brought about by the suc
cessive reduction of catalase-Fe by H20 2 and its
reoxidation by 0 2. The reaction proceeds th u s:
4Fe"‘ + 2H20 2 = 4Fe" + 4H* + 2 0 ?; 4Fe" + 4H‘
+ 0 2 = 4Fe'" + 2H ,0. Catalase inhibitors are separ
able into two groups: (1) those like KCN, H2S,
E t0 2H which inhibit the reduction of catalase-Fe
by H20 2 and (2) those like azides, NH2OH, and N2H4
which inhibit reoxidation of reduced catalase by 0 2
(A., 1937, III, 30). CO in presence of even a very
small concn. of 0 2 does not inhibit decomp, of H20 2
by pure catalase preps., showing that reduced catalase
has a much greater affinity for 0 2 than for CO. Some
catalase preps, show a more or less marked photo
sensitive inhibition by CO. Pure catalase preps,
become sensitive to CO in presence of a very small
concn. of azide, cysteine, or glutathione, which appear
to inhibit reoxidation of reduced catalase. F. B. P.
A cetylcholine-cholesterolase system .—See A.,
I ll, 235.
P rom oters and p oison s in catalysis. S. B e r k m a n , J. C. M o r r e ll , and G. E g loff (Universal Oil
Products Co., Chicago, Booklet 213, 1937, 91 pp.).—
A review and bibliography.
R. B. C.
Inhibitors in catalysis. S. B e r k m a n , J. C.
M o r r e l l , and G. E g lo ff (Universal Oil Products Co.,
Chicago, Booklet, 214, 1937, 34 pp.).—A review and
bibliography^.
R. B . C.
Ignition of gas by cold catalyst.—See B., 1938,
125.
E nergy distribution of the active centres of
catalysts by the adsorption of poisonous su b 
stances. M. K u b o k a w a (Rev. Phys. Chem. Japan,
1937,11, 202—216).—The poisoning effect of the Hg"
ion on the decomp, of H20 2 with Pt-black, prepared
(a) by reduction of the oxide with H2 at 100°, (b) by
electrolysis of H2PtCl6, has been investigated. The
linear relation between the reaction velocity (k) and
the no. of adsorbed ions (x) put forward by Maxted
(A., 1933, 680) is not found, but log k oc log x (cfPease and Stewart, A., 1925, ii, 691). This relation
has also been obtained theoretically by a consider
ation of the distribution of the active centres according
to the Boltzmann principle. The distribution const,
is 7-15 or 8-90 according to the prep, of the catalyst;
the characteristic temp, is 170° for (a) and 80° for (6).
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E ffect of X-rays on catalysts in action.

L.
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mixture is heated at about 60°, whereby oxides of N
are freely evolved. After 3 hr. the supernatant
tsc h en k o (J. Phys. Chem. Russ., 1937, 10, 534—
liquid is decanted and the residue is washed with
537).—The activity of P t or graphite which is cata H20 until free from Cl'. Secondary changes become
lysing the decomp, of aq. H20 2 is sometimes raised and obvious if the mixture is kept for > 3 hr. The product
sometimes lowered by irradiation with X-rays.
(I) has practically the same particle size as that (II),
R. C.
obtained by the method of Hahn and Hertrich (A.,
Catalysis of hydrogen peroxide by tw o cata 1923, ii, 643) but is analytically pure except for a
ly sts. III. D ecom position of hydrogen per trace of C whereas Hahn’s product contains S in
oxide by sa lts of tu n gsten and copper. B. A. various forms and I. (I) and the products of its
K o no valov a , S. D. M o nacho va , M. N. A n g a r sk a ja ,
dehydration at 220° and 370° have a considerably
and N. P . P etln (J. Phys. Chem. Russ., 1937, 10, higher catalytic activity towards H20 2 than (II)
313—324).—Neither Na2W 04 nor CuS04 decomposes and its corresponding products. Specimens kept
H20 2 in acid solution. The catalytic action of mix in closed flasks in a desiccator retain their activity
tures depends on the order of, and the time between, better than those kept in glass-stoppered bottles in
the addition of both salts to the H20 2 solution. the air; this is ascribed to the effect of atm. moisture
Between 10-2 and 2 x 10*2n-H2S04 the rate of de penetrating around the stoppers. The catalytic
comp. is inversely oc [H‘]. It is max. when [Cu] == activity of (I) is greatly diminished after it has been
0-12 g.-atom per 1. Both these rules hold also for treated with a solution of S in CS2 or mixed with
the decomp, of Na2W 08 by CuS04, so that Na2W 08 Na2S20 3 + I, thus explaining the lower activity of
appears to be an intermediate product of the catalysis (II). Adsorptive H20 , united at the active positions,
of H20 2.
J. J. B.
diminishes the catalytic activity of y-FeO-OH
H. W.
C atalysis of nitram ide decom position by towards H20 2.
colloidal platinum and gold. C. V. K in g (J. Amcr.
A m m onia syn th esis at atm ospheric pressure.
Chem. Soc., 1938, 60, 144— 154).—The reaction V. A. P l o tn ik o v and V. A. K ik e t z (Mem. Inst.
H2N20 2 -> H20 + N 20 in aq. solution is catalysed by Chem. Ukrain. Acad. Sci., 1937, 4, 155— 167).—
colloidal or finely-divided Au or (especially) Pt. The Various catalysts for the synthesis of NH3 are
activity of the catalyst varies with the method of described.
K . S.
prep. The reaction resembles the catalytic decomp,
Reduction of iron catalysts for am m onia syn 
of H20 2. Rapid decomp, of H2N20 2 mols. adsorbed
by the particles probably occurs; the effect of th esis.—See B., 1938, 159.
Cause of lo ss of p latinu m in oxidation of
“ poisons ” (strong acids, I, glucose, etc.) is ascribed to
preferential adsorption with displacement of H2N20 2.
am m onia.—See B., 1938, 159.
E. S. H.
Catalytic interaction of ethylene and heavy
H eterogeneous catalysis in liquid am m onia hydrogen on platinum . A. F a r k a s and L. F a r k a s
solution s. I. W. M. B u r g e ss and H. L. K a h l e r , (J. Amer. Chem. Soc., 1938, 60, 22—28).—The inter
jun. (J. Amer. Chem. Soc., 1938, 60, 189—192).—The action has been studied at 10—100 mm. and 0—
slow formation of NaNH2 or KNH2 in liquid NII3 236°. Hydrogenation and exchange occur, according
solutions of Na or K is accelerated by many catalysts, to (a) C2H4 + D2 = C2H4D2 and (b) C2H4 + D2 =
among which platinised Pt, rusted Fe, and Ni in the C2H3D + HD. At 0—150°, (a) has a temp, coeff.
form of foils, and powdered EeO have high efficiency. > 1 and activation energy 10 kg.-cal.; at temp. >150°
The catalyst is poisoned by the accumulation of the temp, coeff. is < 1 . Comparison of (a) with the
NaNHj (but not KNH2) in the solution.
E. S. H.
ortho-para conversion of H2 and D2 and with the
Theory of periodic catalytic reactions. K . reaction H2 + Ds
2HD shows that in the lower
B e n n e w it z (Z. physical. Chem., 1937, 181, 151—
temp, range the rate-determining step is the activation
160).—The periodic phenomena at H^Clg electrodes of H2 mols., which involves the loosening of the
in aq. HC1 (cf. A., 1938, I, 142) are interpreted in linking between their atoms. The temp, coeff. of
relation to the theory previously advanced (A., 1932, (b) is > that of (a),and theactivation energy is 22
24). These effects are due to the simultaneous kg.-cal. The rate-determining step of(b) is C2H4 ->
occurrence of an adsorption and two diffusion pro C2H3 -j- H ; the temp, cocff. of hydrogenation above
cesses, which are all in different phase. The theory 150° is due to the shifting of equilibrium in the direc
indicates that any catalytic process associated with tion C2H3 + H, owing to the high temp, coeff. of
periodic phenomena tends ultimately to inhibit itself. the rate-determining step.
E. S. H.
The present theory seems to be analogous to the
D ecom position of m ethane on the surface of
“ tunnel effect ” theory, and to avoid the conceptual
platinum . M. K u b o k a w a (Rev. Phys. Chem.
difficulties of the latter.
R. C.
Japan, 1937, 11, 217—219).—The retardation ex
Active substances. XXTV. Preparation and ponent (cf. A., 1937,1 ,573) is explained quantitatively.
catalytic activity of pure y-FeO-OH and of the It is > 1 and varies according to the nature of the
y-Fe„03 obtained therefrom . R. F r ic k e and 0. catalyst.
F. J. L.
G l e m se r (Ber., 1938, 71, [5], 158—163).—Chemically
Catalytic
polym
erisation
of
butylenes
by su l
and physically homogeneous y-FeO-OH is obtained
phuric
acid.—See
B.,
1938,135.
by adding a filtered solution of FeCl2,4H20 in H20
to an aq. solution of (CH2)6N4, whereby blue-green
Effect of alkali on copper m ethyl alcohol
Fe(OH)2 is pptd. After addition of NaNOz the catalysts. D. A. P o spec h o v and A. A. S ch o ko l
P is a b s h e v s k i , S . T sc h r e l a sc h v il i , and G. S a v -
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(Mem. Inst. Chem. Ukrain. Acad. Sci., 1937, 4, 205—
213).—The synthesis of MeOH and EtOH from CO
and H2 with the catalysts Cuc0(ZnO)35.6(Cr2O3)4.4
and Cu82(Zn0)j6(Cr20 3)2 containing 0-1—5 mol.-%
of alkali hydroxide, at pressures > 100 atm. and temp.
<200°, is described. Increase in the flow velocity
increases the yield of EtOH up to 22% of the crude
condensate. The second catalyst proved the more
efficient.
K. S.
D ecom position of m eth yl alcohol by catalysts
used in its syn th esis.—See B-, 1938, 135.

y r n ( b -d )

E lectrodeposition of copper-nickel alloys.—See
B., 1938, 177.
C hrom ium electroplating of alum inium .—See
B., 1938, 177.
E lectrolytic production of w hite lead.—See B.,
1938, 1S9.

Chem ical action of electric discharges. XII.
Production of hydrocyanic acid by the electric
arc at different frequencies. E. B r i n e r , J.
D e s b a il l e t s , and H. P a il l a r d . XIII. Spectro
scopic exam ination of a n itrogen-oxygen m ix 
C atalysts for vapour-phase oxidation of acet- ture (air) su bm itted to th e action of the electric
aldehyde.—See B., 1938, 135.
arc at different frequencies. E. B r i n e r , B .
Sim ultaneous catalytic preparation of acetic S ie g r is t , and B . Susz. XIV. Spectroscopic ex
acid and ethyl acetate from ethyl alcohol.—See B., am ination of m ethane-nitrogen-hydrogen m ix 
tures subm itted to th e electric arc at different
1938, 135.
frequencies. E. B r i n e r , J. D e s b a il l e t s , and
Catalytic activity of cobalt m ixed w ith certain B . Susz (Helv. Chim. Acta, 1938, 2 1 , 115— 133,
m etals for gas-phase reduction of nitrobenzene 134— 137, 137— 140).—XII. The yield of HCN pro
to aniline. F. A. G r if f it t s and O. W. B r o w n (J. duced by the action of an a.c. arc on CH4-N 2-H 2
Physical Chem., 1938, 42, 107—111).—Yields are mixtures at atm. pressure increases with increasing
recorded for Co, Co-Mn, Co-Mo, and Co-Cr catalysts, frequency (n), reaching about 43 g. per kw.-hr. at
alone or supported on asbestos. Co-Mn gave the n = 107 cycles per sec. Reduction of pressure does
highest yield (99% at 260°) but is sensitive to temp. not improve the yield, but diminishes the deposition
Co-Mo gave 89% at 320°. The others were relatively of C on the electrodes. The simultaneous production
inefficient.
F. L. U.
of NH3 is greatly increased by reduction of pressure.
Catalytic reduction of tar phenols to benzene The increased yield at high frequency is attributed
to the possibility of maintaining a stable arc of much
hydrocarbons.—See B., 1938, 127.
lower power, causing less loss of HCN and NH3
Rate of decom position of tetralin peroxide.
through thermal decomp.
V. Effect of pro-oxidant on the rate of decom 
XIII. N2- 0 2 mixtures, excited by an a.c. arc,
position. T. Y a m a d a (J. S oc. Chem. Ind. Japan,
show the same N2 and NO bands at all vals. of n,
1937, 40, 422—424b; cf. B., 1936, 355).—The in
but the intensities of the bands in the short-X region
fluence of oleates of Mn, Co, and Pb on the decomp, increase with increasing n, causing an extension of
rate of tetralin peroxide at 80—130° has been studied. the spectrum into the ultra-violet region. The
The original first order reaction is changed by Mn N2+ bands also increase in intensity with increasing n.
and Co oleates to a reaction of the second order, and
XIV. CH4-N 2-H 2 mixtures, excited by an a.c.
by Pb oleate to one of the third order. The increase arc, show the Swan spectrum of C, the CN bands,
in order is explained by supposing that the driers are and the spectra of N , and N2+. The same particles
partly consumed during the reaction.
R. S. B.
are present at all vals. of n, but formation of C
Recent developm ents in the contact sulphuric prevents quant, observations of variations in the band
intensities.
J. W. S.
acid process.—See B., 1938, 158.
Application of niobium and tantalum oxides in
G rotthuss and E instein. W. D . B ancr o ft and
the [sulphuric acid] contact process.—SeeB., 1938, R. C. Cl a p p (J. Franklin Inst., 1938, 2 2 5 , 23—
15S.
43).—A discussion of the advances in photochemical
Contact catalytic activity of chrom ium oxide theory since the time of Grotthuss. The photo
in oxidation of sulphur dioxide to sulphur chemical decomp, of Fehling’s solution and m -Cu S 0 4
in the presence of quinol is investigated.
trioxide.—See B., 1938, 159.
F. J. L.
Electrolytic separation of hydrogen and deuter
Effect of life of gas ions on their chem ical
ium and the catalysed exchange reaction HD -f- activity. P . G u n t h e r and L. H o l z a p f e l (Z.
H 20 = H 2 + HDO. J. A. V. B u t l e r (Z. Elektro- physikal. Chem., 1937, B, 38, 211—-220; cf. A.,
chem., 1938, 44, 55—60).—It is considered probable 1936, 1473).—If a H 2- 0 2 mixture or N H 3 is sensitised
that at irreversible electrodes separation of H and for ionisation by X-rays by the presence of Xe, the
D is due to differences in the velocities of transfer amount of reaction per pair of ions is the same,
of electrons from the metal to hydrated ions. At irrespective of whether the ions are allowed to combine
reversible electrodes the velocities of adsorption soon after their formation or are electrolysed out in
of protons and deuterons, combination of atoms, and the saturation current after traversing a certain
desorption as mols. also enter into the mechanism, distance. It is inferred that there is no connexion
but the product of electrolysis is the equilibrium between the life of the ions and their activity.
gas. A mechanism is developed for the reversible
R. C.
H„ electrotie, based on measurements of the reaction
Photochem ical investigations in the Schum ann
HD + H20 = H2 + HDO.
J. W. S.
ultra-violet. V. Photochem ical decom position
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of m ethane. W. G r o t ii (Z. physikal. Chem., 1937,
B, 38, 366— 380).— The absorption by CH4 at atm.
pressure of radiation of XX 1470 and 1295 a . has
been investigated. Approx. 0 35 mol. of H2 is formed
per quantum by decomp., the rate being uninfluenced
by increase in the no. of quanta absorbed. On the
other hand, the yield of hydrocarbon decreases from
0-17 to 0-10 mol. per quantum with increase in the
no. of quanta absorbed. A study of the v.p. curves
of the decomp, products shows that C2H2, C2H4,
and C2H6 are formed in varying proportions according
to the conditions. A mechanism for the decomp,
is discussed.
C. R. H.
M echanism of optical sen sitisin g of silver
halides by dyes. S. E. S h e p p a r d , R. H. L a m b e r t ,
and R. D. W a l k e r (Nature, 1937, 140, 1096—
1097).—In approx. monochromatic light of 5460 A.
and with a simple Ag halide hydrosol, stabilised
with a slight excess of Br' and sensitised with erythosin,
the dye is destroyed progressively with exposure
to light, and the no. of Ag atoms formed is from
1 to 2 per mol. of dye that disappears. The dye
also disappears on exposure to the blue-violet light
adsorbed by AgBr when the green light adsorbed
by the Ag halide-erythosin complex is eliminated.
With halogen acceptors present in green light (5460 a .),
the adsorbed dye is not destroyed by the light
adsorbed, but Br' is converted into Br, and Ag'
into Ag, progressively with exposure. For erythosin,
all the dye mols. adsorbed are not active photolytically ; the amount of Ag produced by a given
exposure increases rapidly at first and then reaches
a limit before adsorption saturation. The optically
sensitising dye facilitates the transfer of an electron
from Br' to Ag’ without itself undergoing decomp.
L. S. T.
H erschel effect. F. G. P e r s o n and J. M. B l a ir
(J. Franklin Inst., 1938, 225, 73—80).— The regres
sion of the latent photographic image under the
influence of light of X > 0-64 ni(ju at —22°, 20°, 50°,
and 100° is investigated. The Herschel effect, for
a given val. of intensity X exposure (secondary
illumination), increases as the intensity decreases.
F. J. L.
Spectral sen sitivity and light absorption of dyesen sitised photographic em ulsions. J. A. L e e r m a k e r s , B. H. C ar ro ll , and C. J. S t a u d (J. Chem.
Physics, 1937, 5, 878—888).—-Light absorption and
sensitivity curves for emulsions sensitised with certain
cyanine dyes show a correspondence in the region
of colour-sensitising. The absorption curves of AgBr
dyed with some cyanine dyes and those of the dyes
in saturated solutions of inorg. salts are essentially
the same. Two types of adsorption on AgBr are
indicated since such an emulsion shows sensitivity
in different spectral regions corresponding with the
light absorption characteristics of the dye adsorbed
in the aggregated and mol. states.
W. R. A.
Q uantitative relationships betw een ligh t ab
sorption and spectral sen sitivity of dye-sensitised
photographic em ulsions. J. A. L e e r m a k e r s (J.
Chem. Physics, 1937, 5, 889—892).—Quant, measure
ments on orthochromatic and panchromatic films
between 4000 and 7000 a . show good correspondence
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between light absorption and sensitivity of the dyed
AgBr emulsion over the whole range for the pan
chromatic film, tho orthochromatic film being less
sensitive in the green than in the blue for equal
absorption. Energy transfer from the dye to the
Ag halide is very efficient for the panchromatic
sensitising. Possible sensitising mechanisms are dis
cussed.
W. R. A.
Surface-dye concentration relationships in
sen sitised photographic em ulsions. J. A. L e e r 
m a k e r s , B. H . Ca r ro ll , and C. J. S taitd (J. Chem.
Physics, 1937, 5, 893—896).—The amount of dye
producing max. sensitising is oc the Ag halide surface.
At optimum sensitising conen. the dye is adsorbed
to the Ag halide in a unimol. layer.
W. R. A.
Becquerel effect of copper oxide electrode in
alkali solution. N. H a y a m i (Rev. Phys. Chem.
Japan, 1937, 11, 166—188).—Tho photochemical
reaction 2CuO
Cu20 + 0-502has been studied by
means of the Becquerel effect. The time taken to
reach equilibrium of the Becquerel effect is in
dependent of the intensity and X of tho light (430—
540 nifi..). The equilibrium photo-voltaic potential
oc the light intensity, the max. electrode p.d. being
observed at X 450—500 mu., and decreases with
rise in temp. (0—45°). The results are considered
thermodynamically and it is shown that the reaction
in the dark is of first order, and the photochemical
reaction is of zero order.
F. J. L.
Influence of lig h t on corrosion of iron.—See B.,
193S, 159.
Photochem ical reactions w ith inorganic col
loids as active agents under the influence of light
in various states of polarisation. I. T ungstic
acid, m olybdic acid, chrom ium tungstate, etc.
as photo-reactive agents. Optical properties of
these sols ; circular dichroism in the ultra
violet. J. C. G h o s h , T. B a n e r j e e , and S. K .
M u k h e r j e e . II. Photochem ical reduction of
tu n gstic acid so l by glucose, fructose, form 
aldehyde, lactic acid, sodium hypophosphite,
leucine, and glutam ic acid. J. C. G h o s h , T.
B a n e r j e e , S. K . . B h a t t a c h a r y y a , and S. K .
D a s -G u p t a . III. Effect of p B on photo-reduc
tion of tu n gstic acid sol in unpolarised light.
J. C. G h o s h , T. B a n e r j e e , and M. S. A. K h a n . IV.
Photochem ical reduction of m olybdic acid sol by
glucose, form aldehyde, ethyl alcohol, sodium
hypophosphite, leucine, glutam ic acid, and aalanine. J. C. G h o s h , T. B a n e r j e e , K . M. B h atta 
c h a r y y a , and M. S. A. K h a n . V.
Effect of p a
on photo-reduction of m olybdic acid sol in un
polarised ligh t. J. C. G h o s h , T. B a n e r j e e , and
M. S. A. K h a n , VI. Photochem ical reduction of
vanadic acid so l w ith ethyl alcohol in acid
m edium . J. C. G h o s h , T. B a n e r j e e , and S. K .
B h a t t a c iia r je e . VII. Photochem ical reduction
of uranic acid so l by sodium tartrate. J. C.
G h o sh , T. B a n e r j e e , and J. C. B o s e . VIII. In
ternal filter action of reduced tungstic acid and
m olybdic acid so ls. T. B a n e r j e e and J. C.
G h o s h . IX. Photochem ical oxidation of alco
h ol and glucose by iodine in acid m edium w ith
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tu n gstic acid so l as photosensitiser. J. C.
G h o s h , T. B a n e b j e e , S. K. N a n d y , and N . G u p t a .
X . Photochem ical oxidation of glucose by
p otassium indigotintetrasulphonate w ith tung
stic acid so l as photocatalyst. J. C. G h o s h , T.
B a n e r j e e , and S. K. B h a t t a c h a r je e . X I. P hoto
chem ical oxidation of glucose by m ethylene-blue
w ith uranic acid so l as photosensitiser. J. C.
G h o s h , T. B a n e b j e e , and J. C. B o s e . XII. P hoto
chem ical oxidation of glucose and fructose by
m ethylene-blue w ith ferric hydroxide so l as
photosensitiser. T. B a n e b j e e , S. K. B h a tt a 
c h a r j e e , and N . M u k h e r j e e . XIII.
Influence of
state of polarisation of ligh t on velocity of photo
oxidation of organic substances by hydrogen
peroxide w ith colloids as photosen sitisers. T.
B a n e r j e e . XIV. Influence of circularly polar
ised lig h t on photochem ical reactions w ith preexcited colloids as photosensitisers. J. C. G h o sh
and T. B a n e r j e e (J. Indian Chem. Soc., 1937, 14,
495—518, 519—530, 531—538, 539—546, 547—
550, 551—558, 559—563, 575—580, 581—588, 589—
596, 597—602, 603—610, 611—616, 617—626).—I.
Optical and photochemical properties of sols of
V20 5, W 03, Mo03, and U 0 3 are described. The
anisotropy factor was determined for sols matured
10 hr. in the dark and in unpolarised, plane-polarised,
and d- and Z-circularly polarised light. For W 03,
V20 5, and Cr tungstate sols a positive factor was
found after maturing in I- and a negative factor after
maturing in ¿-circularly polarised light. With these
sols matured under other conditions, and with the
remaining sols under all conditions, no anisotropy
factor was detected. Light of X 366 mu. was used.
II. All the reductions studied are zero-mol. with
respect to the W 03 sol, and the velocity coeff. (k)
is cc the light energy absorbed. The quantum yield
varies between 1-0 and 0-1, and under otherwise
identical conditions is higher in Z- than in ¿-circularly
polarised light (X366 m(i.). A mechanism is suggested
which is in harmony with the observed linear relation
between 1 ¡k and 1/reductant conen.
III. The quantum efficiency in the photo-reduction
of W 03 sol increases from 0 at pa 4-8 to a max.
about p n 1-3. Tho effect is attributed to micelle
formation in the sol, complicated by a second factor
in the case of NH2-acids.
IV. The results with Mo03 sol are the same as
with W 03, except that d- and Z-circularly polarised
light are equally effective.
V. The effect of change of p a on the photo-reduction
of Mo03 sols is described and considered to be related
to the different types of micelle anions formed.
VI. The effect of pn on photo-reduction of V2Os
sol by EtOH is in the opposite sense to that observed
with W 03 and Mo03. The velocity coeff. is not cc
intensity of radiation or (intensity)*. In other
respects the results are the same as for W 03, but the
quantum yield is <^1.
VII. The rate of photochemical reduction of U 0 3
sol by Na tartrate = k(a — x)/a, where a = initial
[U 03]. k is cc the absorbed radiation. The quantum
efficiency is < l> 0 - 5 .
VIII. In the photo-reduction of W 03 and Mo03
sols the reduced W or Mo compounds are themselves
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non-photo-active, and their extinction coeff. is >
that of the original sol. In spite of this the velocity
of reduction remains unaffected. An explanation
based on the two-dimensional mobility of the adsorbed
mols. (cf. A., 1932, 688), in consequence of which
radiation energy absorbed by the latter is imparted
to the underlying photo-active substrate, is offered
and supported by experiments.
IX. There is no photochemical reaction between I
and EtOH or glucose in acid solution in the absence
of a photo-catalyst. The reaction in presence of
colloidal W 03 has been studied with respect to the
influence of concn., p H, temp., intensity and state of
polarisation of light. The results are in harmony
with the assumption that radiation energy absorbed
by the W 03 is communicated to the adsorbed I
mols., which arc thereby dissociated into atoms.
X. A similar study of the oxidation of glucose by
Na indigotintetrasulphonate shows this reaction to
have a more complex velocity coeff. and a quantum
efficiency
that of the I-glucose reaction. The
differences are due to the adsorption at the sol
surface of mols. of leuco-dye which are photo-inactive.
XI. The photo-oxidation of glucose by methyleneblue in presence of U 0 3 sol is zero-mol. with respect
to the oxidant, the velocity is oc light intensity, and
independent of [U 03] if the incident radiation is
completely absorbed. The quantum efficiency is
about 1.
XII. With colloidal Fc(0II)3 as photosensitiser the
oxidation of glucose and fructose by methyleneblue is attended by long induction periods, and the
quantum efficiency is <§I. Otherwise the reaction
is similar to that with U 0 3. Explanations are
offered.
XIII. Photo-oxidation of glucose, fructose, or
CH,0 in circularly polarised light in presence of sols
of W 03, Mo03, V2Os, Cr tungstate, and Cr(OH)3
is attended by induction periods of 6—8 hr. With
W 03, V20 5, and Cr tungstate Z- is more efficient
than (Z-circularly polarised light, whilst with Mo03
and Cr(OH)3 the efficiencies are equal.
XIV. Induction periods observed in reactions
brought about by circularly polarised light (c.l.)
disappear when the photo-active sol (W03 etc.)
has been exposed to radiation for a sufficient time
before mixing with the other reactants. The differ
ence between the efficiency of Z-c.l. and <Z-c.l. with
certain sols is observed only when the sol has been
pre-excited in light of the same state of polarisation
as that used in the subsequent photochemical re
action. The only sols for which such a difference is
observable are those which exhibit circular dichroism
when exposed to d- or Z-c.l., and are also those in
which the micelles have been shown to possess a
microcryst. structure. It is inferred that c.l. exercises
a directive influence during the formation of the cryst.
aggregates, whereby an anisotropic lattice structure
is developed.
F. L. U.
Photochem ical reactions in the fluorite region.
II. Photochem ical decom position of form alde
hyde vapour. R. G. W. N o r r is h and W. A. N o y es
(Proc. Roy. Soc., 1937, A, 163, 221—227).—The
product« of decomp, in the Schumann region are
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mainly H2 and CO, no evidence being found for
primary dissociation into CH, radicals and 0 atoms.
G. D. P.
P h otolysis of azom ethane. III. Effect of
nitric oxide and the nature of the prim ary step.
T. W. D a v is , P. P. J a iin , and M. B u r t o n (J. Amer.
Chem. Soc., 1938, 60, 10—17; cf. A., 1937, I, 419,
627).—Analysis of the products of photolysis shows
that when NO is present practically no alkane gas
is produced. Decomp, occurs almost exclusively
according to NMelNMe + /iv -> 2Me + N 2, the Me
radicals subsequently combining with Me2N2 mols.
to yield more complicated radicals and mols." which
give C2H g and other alkanes by further decomp.
The existence of a thermally unstable compound
formed by the interaction of NO with the products
of photolysis is discussed.
E. S. H.
F orm ation of benzene in the radiochem ical
polym erisation of acetylene. II.—See A., II, 80.
E xchange reactions betw een lig h t and heavy
hydrogen. C. K. I n g o l d and C. L. W il s o n (Z.
Elektrochem., 1938, 44, 62—71).—A review. These
reactions are classified into exchanges dependent
on homogeneous ionisation, direct homogeneous
exchange between mols., homogeneous exchanges
with H atoms, and heterogeneous exchanges under
the influence of surface catalysts, and the possible
mechanisms of each type are discussed. I t is sug
gested that many direct homogeneous exchanges
between mols. take place through a transition
state belonging to the 4-atom problem, e.g., ;CH +
D 0-S03H -> ;C < p > 0 -S 0 3H -> -CH + DH S04 or
-> ;CD -f- H2S 04.Evidence
infavour of this theory
is discussed.
J. W. S.
Preparation of deuterium com pounds. H.
E r l e n m e y e r (Z. Elektrochem., 1938, 44, 8—13).—A
summary of the methods which have been used for
prep, of inorg. and org. D compounds.
J. W. S.
Active hydrogen, oxygen, and nitrogen at
pressu res up to 20 m m . P. H a r t e c k and E .
R o e d e r (Z. physikal. Chem., 1937, 181, 195—196;
cf. A., 1937, I, 316).—A reply to Klemenc (A., 1937,
I, 526).
J. W. S.
M ethod and apparatus for the rapid conversion
of deuterium oxide into deuterium . J. W.
K n o w lt o n and F. D. R o ss in i (J. R es. Nat. Bur.
Stand., 1937,19, 605—612).—D20 vapour, evaporated
in a vac.,' is passed over Mg at 480°, the D 2 evolved
being passed through a liquid air filter-trap and
collected as liquid in a vessel immersed in liquid
H2. It is subsequently allowed to vaporise and fill
g a s cylinders at room temp. 95% yield is claimed.
J. W. S.
C om bustion of hydrogen and low er paraffin
hydrocarbons over cupric oxide.—See B., 1938,
130.
Preparation of soft w ater com parable w ith
d istilled w ater, by ionic exchange. G. A u s t e r w e i l and A. F i e d l e r (Compt. rend., 1937, 205,
1235—1237).—The H20 passes successively over a
H ’ exchanger (lignite treated with H2S04) which
replaces salts by the corresponding acids, through a
K (A., I.)
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degasifier to remove C02, and over an insol. org.
base [e.g., a quinone-imine complex) which ppts.
the acids as insol. salts. The H' exchanger is re
generated with dil. acid, and the baso with dil.
alkali.
A. J. E. W.
A m m oniated copper su lp h ates. E. R e n c k e r
(Bull. Soc. chim., 1937, [v], 4, 1992—1995).—
CuS04,5NH3 has been prepared by the action of
NH3 on anhyd. CuS04; CuS04,4NH3,H20 by pptg.
ammoniacal CuS04 with EtOH. A dilatometric
study of the thermal decomp, of these compounds
shows arrests at the compositions CuS04,2NH3 and
CuS04,NH3.
E. S. H.
C om plex com pounds of picric acid and other
nitrophenols w ith cupram m onium salts.—See
A., H , 94.
Structure, energy content, and other properties
of active substances. XXIII. E xam ination of
active M gO, y -A l,0 3, y-Fe20 3, and ZnO by Otto
H ahn’s em anation m ethod. C om parison of the
resu lts w ith those of other m ethods of m easure
m ent. R . F r i c k e and C. F e i c h t n e r (Ber., 1938,
71, [5], 131— 144).—Dehydration at various temp,
of defined hydroxides indexed with a little radio-Th
gives active preps, of MgO, y-Fe20 3, and ZnO. For
these specimens determination is made of the emanat
ing power (EmV) according to Hahn, i.e., the % of
the Th emanation (I) formed which the specimen
can lose with relative ease. Comparison of the results
thus obtained [taking into account the different
rebound lengths of (I)] among themselves and with
the results of other rontgenographic determinations
of particle size leads to the following conclusions.
Even with primary particle size under the rebound
length of (I) EmV vals. of < 100% and even <^100%
are found. These observations harmonise with
those made previously which establish the influence
of the density of packing of finely-divided preps, on
the escape of (I). Intergrowths and “ baking ” of
the primary particles are also important factors.
In these cases Hahn’s method gives a profound
insight into the secondary structure. The secondary
structure of Mg oxides obtained at lower temp, is
invariably considerably looser than that of the initial
material and this property increases -with decrease
in the particle size of the initial material. Adsorp
tion of H20 and C02 by the active MgO increases
EmV, which is diminished by chemical union with
MgO. Combination of C02 and Mg(OH)2 increases
the EmV. With increased temp, and duration of
heating the EmV declines; prolongation of heating
at 350— 400° has a noticeable effect in this con
nexion. Preps, of y-Fe20 3 have all been obtained at
moderate temp, from y-FeO-OH, the primary particle
size of which is < the rebound length of thoron.
The loosening of the secondary structure of the product
in comparison with that of the initial material is
slight. After protracted or more intense heating
(200— 400°) a moderate compression of the secondary
structure is obvious. The active Zn oxides are
obtained partly by dehydration of coarsely cryst.
e-Zn(0H)2 at lower temp., partly by direct pptn.
from solution. All have a low EmV. With the
prep, obtained by the former method there is a slight

154

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

increase in EmV over that of the initial material.
Previous rontgenographic investigations of active
Zn oxides obtained by corresponding methods have
indicated very high particle sizes
rebound lengths
of thoron so that it must be assumed that the eman
ation method indicates the primary particle size
and so confirms the previous rontgenographic ob
servations. H20 adsorbed by y-Al20 3 causes an
increase in EmV.
H. W.
C o m p le x e s o f m a g n e s i u m c h lo r i d e w i t h o r 
g a n ic c o m p o u n d s c o n t a i n in g o x y g e n . —See A.,

H, 80.
P r e p a r a t i o n o f t r i c a l c i u m a lu m ín a t e h e x a h y d r a t e . A. T r a v e r s and M. Z a h a b i (Compt. rend.,
1937, 2 0 5 , 1407—1409).—Pure 3Ca0,Al20 3,6H20 is

pptd. on addition of an alkaline solution of
Iv20,Al20 3,3H20 (I) to boiling Ca(OPh)2 solution,
C02 being excluded. T h e alkalinity of the (I)
solution is calc, just to neutralise the free PhOH
formed in the reaction.
A. J. E. W.
P r o p e r t i e s o f t r i c a l c i u m a lu m in a t e h e x a h y d r a t e a n d o f a n h y d r o u s t r i c a l c i u m a lu m in a t e .
A. T r a v e r s and H. Z a h a b i (Compt. rend., 1938,
2 0 6 , 55—57 ; cf. preceding abstract).—Dehydration

of 3Ca0,Al20 3,6H20 (I) by heating gives the dihydrate
at 275—450°, and is complete at 1000°; no decomp,
occurs at <1100°. Boiling with NH4C1 in EtOH
solution gives no NH3, indicating the absence of
weakly bound CaO. (I) and 3Ca0,Al20 3 (II) give
congruent aq. solutions, that of (II) being strongly
supersaturated with respect to (I ); the solutions
deposit cubic (I) on evaporation at >25°, and a
hexagonal higher hydrate in vac. at < 25°. Hydration
of (II) occurs with evolution of heat, and without
separation of Ca(OH)2. A chloroaluminate and
sparingly sol. SCaO.Al^O^SCaSO^,28—29H20 are
pptd. from aq. solutions of (II) by CaCl2 and CaS04,
respectively. (I) and (II) are derived from Al(OH)3,
which behaves similarly on dehydration.
A. J. E. W.
S e p a r a t i o n o f p u r e s t r o n t i u m is o t o p e 8 7 f r o m
a n o ld l e p i d o l i t e c o n t a i n in g r u b id i u m a n d t h e
h a ll - l if e p e r io d o f r u b id i u m . F. S t r a s s m a n n and
E. N a l l i n g (Bcr., 1938. 7 1 , [5], 1— 9; cf. Hahn

et al., A., 1937, 210; Mattauch, A., 1937, 210).—
Fuller details are given of the prep, of 263-4 mg.
of SrC03 ( = 156 mg. Sr) from 1012 g. of a Canadian
mica. The product is almost exclusively 87Sr
obtained by ^-disintegration of 87Rb. The half-life
of the mixed element is 2-3 X 1011 years and
that of 87Rb is 6-3 X 1010 years. For the prep,
of Sr from minerals containing Rb the materials are
fused with Na2C03 and treated with HC1; after the
Si02 has been rendered insol., according to the amount
of the material 1—4 g. of Ba is pptd. in the solution
as BaS04 without previous removal of S i02. After
complete pptn. the BaS04 + Si02 are collected on a
hardened filter and treated with HF + H^O,,.
After removal of HF the residue is dissolved in very
dill HC1 and after renewed addition of Ba the re
mainder of the Sr (previously adsorbed by the S i02)
is pptd. The insol. sulphates are fused with Na,C03,
impurities such as Fe are removed by the usual
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analytical methods, and SrCl, and BaCl2 are separated
by treatment with EtOH and HC1.
H. W.
M ercurous and m ercuric antim onates. E.
M o n t ig n ie (Bull. Soc. chim., 1937, [v], 4, 2086).—
Hg2HSb0i ,7H20 is formed by interaction of K2HSb04
and Hg‘ salts; with Hg" salts the product is
Hg2(HgO)SbOi , or from hot or dil. solutions
HgHSb0i ,5Hg0,H20. The compounds are decom
posed by heat, yielding Sb20 4.
E. S. H.
Compounds of alum inium brom ide w ith silver
and p otassiu m brom ides. V. A. P l o t n ik o v and
V. I. M ic h a il o v sk a ja (Mem. Inst. Chem. Ukrain.
Acad. Sci., 1937, 4, 121— 124)—The complex salts
AlBr3,AgBr, m.p. 175°, and AlBr3,KBr, m.p. 170—
173°, were obtained from mixed solutions of the simple
salts in EtBr and PhCl, respectively.
K. S.
T hallous chloride. E. M o n t ig n ie (Bull. Soc.
chim., 1937, [v], 4, 2085).—The reactions of T1C1
with aq. solutions have been examined. T1C1 and
PbCl2 can be separated by treatment with hot aq.
Na2C03, in which T1C1 is sol.
E. S. H.
A cetom etallates. I.
A cetoplum bites.
A.
L eh r m a n and E. L e if e r (J. Amer. Chem. Soc.,
1938, 6 0 , 142— 144).—The liquidus curve of the
system KOAc-Pb(OAc)2 has been determined, and
the existence of KOAc,Pb(OAc)2, 2KOAc,Pb(OAc)2,
and KOAc,2Pb(OAc)2 (I) established. The analogy
between these compounds and the hydroxyplumbites
is discussed. (I) appears to be derived from an acid
of the formula H[Pb2(OAc)5],
E. S. H.
Concentration of 1BN by chem ical m ethods.
H. C. U r e y , J. R. H u f f m a n , H. G. T h o d e , and M.
Fox (J. Chem. Physics, 1937, 5 , 856— 868).— Chemical
exchange reactions involving NH3 as the gas phase
and solutions of NH3 in H20 and MeOH, and of
NH4N 0 3 and (NH4)2S 04 in H20 as the liquid phase,
are used to concentrate 16N. The best method is by
exchange between (NH4)2S 0 4 solutions and NH3
gas, and in this way considerable quantities of N2 of
high [15N2] have been obtained.
W. R. A.
A ction of nitric acid on am idosulphonic acid.
S im ple preparation of nitrous oxide. P. B a u m G a r t e n (B er., 1938, 7 1 , [.B], 80—81).—NH2-S03H
and 100% HNOs evolve gas violently at room temp,
and the change cannot be stopped by cold H20.
With 93% H N 03 the reaction commences after some
time whereas with 73% acid gentle warming is required.
The change is then quant, and the liberated nitrous
oxide is pure : HNOa + NH„-S03H = N ,0 + H ,0 -4H2S 04.
“
“
H. W.
Phosphonitrile oxide, (OPN)„. G. W et r o ff
(Comp, rend., 1937, 2 0 5 , 668—670).—(OPN)„ (I) is
formed as a white non-volatile amorphous solid,
insol. in ordinary solvents, by the action of P0C13
on liquid NH3; the product is heated to expel NH4C1
etc., the last traces being removed by heating in a
vac. at 500—525° for several days. (I) may be
heated at 750° in a vac. without decomp. Hydrolysis
at 175° slowly gives NH4H2P 0 4, intermediate form
ation of metaphosphimic acids not being detected.
Thermal decomp, at 1000° gives P2Os, P20 3, N2, and
impure (PN)n.
A. J. E. W.
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Preparation, of diam m onium dihydrogen pyrophosphite. S. J. K ie h l and M. F. M oose (J. Amor.
Chem. Soc,, 1938, 60, 47—49).—(NfIA)2I I J \ 0 5 has
heen prepared by dehydrating NH4H2PO"3 with
BaO in vac. at 100—120°. (NH4)2H2P 0 5 decomposes
when heated at >130° for a long time; it is very
sol. in H20 .
E. S. H.
Fractionation of oxygen isotop es by d istill
ation of w ater. A . I. B r o d s k i , V. A . A l e x a jjd r o vttsch , and O. K. S k a r r e (J. Phys. Chem. Russ.,
1937, 10, 538—539).—Preliminary experiments are
described.
R. C.
Chlorosulphonate chlorides. III. Action of
sulphur trioxide on trichlorides of elem en ts of
group V of the periodic sy stem . A. I. L ic h a t s c h e v a (J. Gen. Chem. Russ., 1937, 7, 2298—
2300).—SbCl3 or BiCL and S 03 yield SbCl(SOaCl)2
and Sb{S03Cl)3 or BiCl,-S03Cl and BiCl(S03Cl)2.
R. T.
R eactions of chrom ates at high tem peratures.
III. D ecom position of calcium chrom ate. V. T.
A th a v a l e and S. K. K. J a t k a r (J. Indian Inst.
Sci., 1937, 20 A, 55—66; cf. A., 1927, 326).—CaCr04
is decomposed in four stages (50, 66-6, 75, and 80%),
the ranges of temp, over which these are stable being
800—850°, 850—920°, 920—1080°, and 1080—1125°,
respectively. At higher temp, and low pressures,
CaCr04 is decomposed completely. The v.p. of
these stages have been measured and the heats of
decomp, calculated. During the successive stages of
decomp, the following compounds are formed :
8Ca0,4Cr03,2Cr20 3; 9Ca0,4Cr0,,Cr20 3;
17CaO,6CrO3,2Cr„03; 3Ca0,Cr03Cr20 3;
3Ca0,Cr03,2Cr20 ,;
8CaO,2Cr03,3Cr20 3,
and
10Ca6,6Cr03,Cr20 3. These compounds are more
stable than the pure CaCr04. A Mo wire-wound
furnace is described.
D. F. R.
Aqueous solution s of som e chrom ic sa lts. II.
M odified green chrom ic sulphate, “ ol green
chrom ic chloride," and green chrom ic sulphate.
H. S u e d a (Bull. Chem. Soc. Japan, 1937, 12, 5 2 4 —
5 3 6 ; cf. A., 1935, 1202). —When heated at 90° the
violet sulphate yields green Cr111 sulphate (I ); when
boiled in aq. solution it yields modified green Cr111
sulphate (II). When heated with 1 equiv. of NaOH
the violet chloride yields “ ol green chromic chloride ”
(III). The nature and changes of these complexes
with time, dilution, heating, and alkali addition are
investigated by determination of S 0 4", electrometric titration, and absorption spectra. The follow
ing structures are accorded: (II),[X(0H )(S04)2X]2S 04
(0-06 m ), [y (0H )(S 04)J ],(S 0 4)3 ( 0 0 0 0 6 m );
(III),
[F(OH)2y]Cl4, where X = (H20 )3Cr, Y = (H20)4Cr.
I. McA.
Com plex sa lts of am ino-acids and peptides.
III. S alts of dioxalatodipyridinochrom iato-acid
(dioxpyridic acid) and dioxalatodianilinochrom iato-acid (dioxanilic acid). M. B er g m a n n (J. B io l.
Chem., 1938, 122, 569—576; cf. A., 1935, 737).—
The following salts of dioxpyridic acid,
[Cr(C20 4)2(C5H 5N)2]H, are described: NH2Ph, Na,
NH4, glycine (I), dl- and Z-alanine (II), Z-valine,
Z-leucine, Z-cysteine, Z-cystine, dl- and Z-phenylalanine, Z-tyrosine, Z-proline (HI), Z-asparagine, and
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Z-arginine. In protein hydrolysates containing (I)
and (II) and only small amounts of (III), (I) and
(II) can be determined by K trioxalatochromiate and
Na dioxpyridate, respectively. The NH2Ph, Na,
NH4, glycine, Z-tyrosine, and Z-arginine” salts of
“ dioxanilic acid” are described.
J. N. A.
U r a n y l o r th o a r se n a te s.
J. K r a f t (Compt.
rend., 1938, 206, 57—59).—The reactions between aq.
solutions of U 0 2(0Ac)2 and H3As04 and some
orthoarsenates have been investigated conductometrically and by analysis of solid products. Addition
of H3As04 to U 0 2(0Ac)2 gives a ppt. of (U 02)3(As04)2
(I); addition of U 0 2(0Ac)2 to H3As04, however”
gives U 0 2HAs04 (II), which reacts with excess of
UO,(OAc)2 giving (I). Formation of U 0 2(H2As04)2
was not detected. Replacement of H3As04 by
arsenates of Na, K , NH4, Ca, or Cun gives the com
pounds U 0 2MIAs04 or MII(U02As04)2, compounds
corresponding with (II) not being formed. All the
above compounds are insol. in H20 except (II);
they arc sol. in U 0 2(0Ae)2 forming complexes which
are decomposed on dilution.
A. J. E. W.
Fluorine At low tem peratures. IX. Reaction
betw een solid fluorine and liquid hydrogen. S.
A oyam a and E. K a n d a (Bull. Chem. Soc. Japan,
1937,12,521—524; cf. A ., 1938,1 ,130).—A glass bulb
with capillary, holding solid F2, is broken in liquid
H2. Action, usually explosive, increases with
capillary internal diameter, and is not due to org.
impurity (cf. A ., 1933, 909). No explosion occurs
with fine capillaries, nor with the gases mixed at
room temp, in old glass vessels even under irradiation.
The inhibition at low temp, of the action of a negative
catalyst (SiF4) is suggested.
I. McA.
A ction of the oxides of nitrogen on p otassium
iodide. M. D o d e (Arm. Chim., 1938, [xi], 9, 88—
138).—The action of N20 4, alone and in presence of
0 2, on both aq. and solid KI has been investigated,
and the findings of earlier workers (A., 1914, ii, 287;
1929, 524) are criticised. A method for the deter
mination of I, N 0 2', N 0 3', and I 0 3' when present
simultaneously in solution together with excess of
KI has been worked out. The amounts of I 0 3'
found were never > the experimental error, and it
could not be detected by qual. tests. The results
indicate that N20 4 reacts with aq. KI in absence
of 0 2 in accordance with N20 4 + 2KI = 2KNO, + 21
(1) and 2N20 4 + 2KI = 2K N 03 + 21 + 2NO (2).
The proportions of N 20 4 which react in these two ways
are determined by [KI] and temp., but are independent
of the pressure, and no influence of light or of the
walls of the vessels could be detected. Fall in temp,
favours equation (1), as does increasing [KI] up to
about 40%, wiien the proportion of K N 03 formed
becomes approx. const. In presence of 0 2 the NO
formed regenerates N20 4 and the total reaction is
then represented by (1) together with N20 4 + 0 2 +
2KI = 2K N03 + 21 (3). It follows that in presence
of 0 2 there is always an exact equivalence N 0 2 e I.
In practice a slight defect of I is found due to the
liberation of traces of N2 but this is never >0-5% .
The interaction of N20 4 and solid KI is considered
thermodynamically, with the assumption that solid
solutions of KNOz in K N 03 may be regarded as
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ideal, and it is concluded that both reactions (1) and
(2) should take place. Experimentally it is found
that there is always a loss of N (approx. 3%) as N 2
and that at room temp, only 2% of K N 02 is formed
even in presence of excess of NÖ. True equilibrium
is therefore not attained under these conditions.
With rising temp, the % of K N 02 increases to a max.
at approx. 200°, and then corresponds more nearly
with the theory. No iodate is ever formed. A
study of the equilibrium 4K N 02 + I 2 ^ i: 2 KN 0 3 +
2NO + 2KI at 300° and at 350° gave results in qual.
agreement with the thermodynamical predictions.
F. J. G.
B rom ination of the different varieties of
m agn etite. R. S. H ilp ert, A. H offm ann, and
R. Schacht (Ber., 1938, 71, [JS], 82—87).—Magnetite
(I), which has been obtained by reduction of strongly
heated Fe20 3, is transformed by Br into FeBr3 and
Fe20 3. Specimens in the prep, of which a high
temp, has been avoided add Br at about 230° giving
the substance (II), (Fe30 4)3Br2. This is slowly
decomposed by moist air or H20 , more rapidly by
NaOH or Na2C03, with formation of y-Fe20 3, whereas
a-Fe20 3 arises from the chloride under similar con
ditions. (II) very rapidly yields FeBr3 to Et20 ,
but the change soon decelerates and finally yFe20 3 remains. Presumably an additive compound
of (I) and E t20 is formed initially and then suffers
rupture. The presence of free FeBr3 in the adduct
is negatived by the Röntgen diagram. Treatment
of (I) with liquid Br at 280—250° gives the product
FcjOjBr, which is slightly less ferromagnetic than the
initial material. Its Röntgen diagram shows a
pronounced mixed lattice of a-Fe20 3 and spinel.
Since the presence in it of notable amounts of FeBr3
is excluded by its chemical behaviour, it probably
contains Fe.OBr. This view is strengthened by the
pronounced presence of lines closely resembling those
of FeOCl in the Röntgen diagram of a product
obtained from Fe, Fe20 3, and Br in a scaled tube.
Use of a large excess of Br gives FeBr3 and Fe20 3
which is not quite identical with the initial oxide.
Chemical evidence points to the absence of FeOBr
from completely brominated (1). Bromination of
(I) occurs only at 240—300°. At 400° liquid Br
and (I) give a completely non-magnetic Fe20 3 and
FeBr3. y-Fe20 3 is converted by Br at 400° in a
sealed tube into a-Fe20 3. Br vapour at atm. pressure
and Cl2 at 400° do not cause this change. H. W.
[Röntgenographically am orphous ferric oxide
hydrate w hich does not com bine w ith silver and
h as little activity.] R. F r ic k e (Ber., 1938, 71,
[ii], 128— 130).—Repetition of the work of Krause
(A., 1937, I, 577) shows that his F c 111 oxide hydrate
when prepared in glass vessels contains much more
Si02 than suspected previously. When made in
vessels of Ag or Au-Pt the product contains much
less S i02; it is then well-crystallised a-Fe20 3, but its
activity towards H20 2 is < that of the siliceous,
röntgenographically amorphous product.
H. W.
A lkali com pounds of ferric anhydride. III.
B asicity and chem ical properties of the ferrates.
A. d e l B oca (Anal. farm, bioquim., 1935, 6, 65—
69.)—Impure K perferrate, K2F e04. was prepared
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by passing Cl2 into conc. aq. KOH containing Fe(OH)3.
Attempts to reduce it to ferrate, and to prepare insol.
ferrates of various metals, failed.
Ch . A b s . (e)
Cobalt hydroxides. C. D u v a l (Compt. rend.,
1937, 205, 665—668).—The action of aq. KOH on
an aq. solution of a Co11 salt gives six substances,
designated a, (i, y, S, e, and £. a (green), formed
with excess of KOH in presence of air, is K 3[Co(OH)6];
Li3[Co(OH)6] is similarly obtained. 3 (brown) is
Co(OH)3, stable in presence of traces of KOH and 0 2;
excess of KOH converts it partly into a. It is obtained
from a cobaltiammine salt, or by oxidising Co(HC03)2
with H20 2. y (ultramarine) is obtained by using excess
of KOH at 60° in a current of N 2, in the dark,
and is K[Co(0H)3(H20 ) ^ ; the Li salt resembles
Li[CoCl3(H20)3]. 8 (violet) is a mixture of y and e,
formed by hydrolysis of y or the action of a little
KOH on e or £. e (deep rose) is obtained in the cold
in a N2 stream using a dil. solution and excess of
Co11 salt; it is [Co(H20 )&](0I1)2. £ (pale rose) is
Co(OH)2, obtained by dehydration of other forms.
A. J. E. W.
A ction of oxalic acid on a cobaltic chlorop entam m ine. (M l l e .) Y. W o r m ser (Compt. rend.,
1938, 206, 109—111).-—In presence of solutions
containing 5—7% of H2C20 4 solid [Co(NH3)5Cl]C20 4
is converted immediately into
[Co(NH3)5Cl]C20 4,2H2C20 4.H20 . At the end of some
months in contact with the mother-liquor the latter
becomes [Co(NH3)5C20 4]2C20 4,4H2C20 4 and the violet
liquid becomes reddish orange owing to the reactions
[Co(NH3)5Cl]" + C20 4" = [Co(NH3)5C20.,]‘ + Cl';
[Co(NH3)5Cl]" + H20 = [Co(NH3)5H20 ] - + Cl',
which have been studied by means of absorption
spectra at room temp. In a 0 0 1 n solution of chlorooxalate in 5% H2C20 4 the concn. of the former de
creases to 0 at the end of 1 month. The concn. of
roseo-salt increases rapidly to a max. and then
decreases to a limiting val. of 35%. The proportion
of oxalato-salt increases to an equilibrium val. in
40 days. With 2% H2C20 4 the proportion of roseois > , and of oxalato-salt < , before. It follows that
whereas the solid chloro-oxalate is completely con
verted into oxalato-salt by H2C20 4 the solution
gives an equilibrium between rosco- and oxalatosalts.
R. S. B.
M odifications of cobalt quinaldinate.—See A.,
II, 111.
H igher oxides of nickel (NiO.,). J. H. K re p elk a and M. B la b o lil (Coll. Czech. Cliem. Comm.,
1937, 9, 497—520).—Ni as the sulphate or chloride
has been freed from Fe and Co (Vogel’s test) by
oxidation of the aq. solution with Br and pptn.
with KOH. N i0 2 could not bo obtained pure by
the method of Bellucci and Clavari (A., 1905, ii,
823): the active O in the samples obtained was
>78% of that required for N i02. Ni peroxide with
the high content (9S% of the theoretical) of active O
claimed by Pellini and Meneghini (A., 1909, ii, 50)
could not be prepared. Samples rich in O are
very unstable and lose 0 2 continuously. They
are most stable at a composition approximating to
N i0 2,4Ni0,«II20 . Curves showing the decomp, in
air and in a desiccator are reproduced. Preps, with
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high 0 content are hydrolysed with effervescence in
contact with H20 ; those low in active 0 are un
attacked at room temp. Debye-Scherrer photo
graphs show that the freshly-prepared peroxide is
mainly amorphous and gives only weak lines of cryst.
NiO, and that it decomposes at temp. >220° to form
a product showing the lines of NiO.
L. S. T.
Compounds of bivalent platinum w ith aalanine.—See A., II, 88.
A dsorption indicators. M. A. J otjniatjx (Ann.
Chim. Analyt., 1938, [iii], 20, 5—8).—Applications
of these indicators to volumetric processes are re
viewed and the mechanism of their action is discussed.
L. S. T.
M ethods of determ ining deuterium . P. H a r t e c k (Z., Elektrochem., 1938, 44, 3—6).—The re
lative sensitivities of the p (pyknometer and float),
v.p., and interferometer methods of determining
D20 in H20 , and the thermal conductivity method
of determining D2 and HD in H2 for various quantities
of material are discussed.
J. W. S.
Azeotropic determ ination of w ater content of
liqu ids.—See B., 1938,115.
P otentiom etric determ ination of chloridebrom ide m ix tu res. H. S ch u t za (Angew. Chem.,
1938, 51, 55—56).—The method described is suitable
for 1 :1 to 1 :15 Cl'-Br' mixtures.
L. S . T.
A pplication of electrom etric iodom etry to the
an alysis of iodine-containing m edicam en ts.—See
B., 1938, 224.
A pplication of salts of com plex cations to
m icroscopic detection of anions. II. 1 : 6-Dinitrotetram m inocobaltic chloride (croceocobaltic
chloride). L. K. Y anowski and W. H. H ynes
(Mikrochem., 1937, 23, 143—146).—Ppts. of charac
teristic habit are given by the HF2', Cr04", Cr20 7",
V 0 4'", C20 4", and S 0 3" anions with
1 : e-CCotNHa^NO.yCl.
J. S. A.
M icro-determ ination of oxygen, alkalinity,
and chloride in w ater.—See B., 1938, 233.
D eterm ination of sulphur in m eta ls.—See B.,
1938, 173.
D eterm ination of sulphur in pyrites and burnt
pyrites.—See B., 1938, 161.
Volum etric determ ination of sulphuric acid in
w ater.—See B., 1938, 159.
M icrochem ical contributions. L. R o s e n t h a l e r
(Mikrochem., 1937, 23, 194— 197).—N3' gives charac
teristic ppts.. with Ag' from NH3 solution, H gN03,
Pb(N03)2 in presence of H N 03, and Tl^SO^ Fe'"
may be detected by the catalytic acceleration of the
oxidation of NH2Ph with 1% aq. KC103 + dil. H N 03,
which produces a violet coloration; limit, 0-003 mg. of
Fe. 0-001 mg. of Sb may be detected by the red ppt.
given by SbH3 (generated by reduction with Zn + HC1)
with a solution of rhodamine + HgCl2. H3B 0 3 gives
a very sensitive red fluorescence with rufianic acid.
V 04"' gives a highly sensitive blue coloration with
o-C6H4(OH)2, and less sensitive colour reactions with
o- and p-C6H4(NH2)2 and 1 : 2 : 5-C6H3Me(NH2)2.
AcOH may be detected by conversion into o-
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N 0 2‘C6H4'CH0 (cf. A., 1935, 877), which is identified
as its ;p-nitrophenylhydrazone.
J. S. A.
M utual reactions of phosphates and so ils. IV.
Volum etric determ ination of phosphoric acid.
J. Cl a r e n s and H. M a r g u l is (Bull. Soc. chim.,
1937, [v], 4, 2081—2085).—P 0 4"' is determined
by titrating CaH2(P04)2 with aq. Ca(OH), to
3Ca3(P04)2,Ca(0H)2, using phenolphthalein. "Pre
cautions, rendered necessary by the slight hydrolysis
of 3Ca3(P04)2,Ca(0H)2, are described.
E. S. H.
Co-precipitation of am m onium silicom olybdate and am m onium phosphom olybdate. Volu
m etric determ ination of phosphorus. N. B i r n b a u m and G. H. W a l d e n , jun. (J. Amer. Chem.
Soc., 1938, 60, 66—70).—The ratio Mo : P in NH4
phosphomolybdate, pptcl. by alkaline NH4 molybdate
which has been stored in glass, increases with the
age of the reagent. The effect is due to the presence
of S i02; in absence of S i02, ppts. of theoretical
composition can be prepared. Procedure for deter
mining P in the ppt. is described; by modified
procedure, P can be determined in presence of Fe.
E. S. H.
D eterm ination of total phosphoric acid in
crude phosphates.—See B., 1938, 159.
D eterm ination of phosphoric acid in textile
fibres.—See B., 1938, 144.
[M icrochem ical analysis of] Czechoslovak
m eteoric ston es.—See A., I, 164.
O rganic précipitants for p otassium . I. 2Chloro-3-nitrotoluene-5-sulphonic acid and re
lated com pounds. V. H. D e r m e r and O. C.
D er m e r (J. Amer. Chem. Soc., 1938, 60, 1—3).—The
solubilities at 30° of the K and Na salts of 2-fluoro-,
2-chloro-, 2-bromo-, 2-iodo-, 2-fluoro-3-nitro-, 2chloro-3-nitro-, 2-bromo-3-nitro-toluene-5-sulphonic
acids, and 2-fluoro-, 2-chloro-, and 2-bromo-nitrobenzene-5-sulphonic acids have been determined.
Only 2-bromo-3-nitrotoluene-5-sulphonic acid is as
suitable as the Cl-compound for the determination
of K.
E. S. H.
C rystallisations on g la ss slides produced from
solution by evaporation of the solvent. J.
S eig le (Chim. et Ind., 1937, 38, 1050—1058).—The
different aspects presented by the crystallisation
under varying conditions of the following substances
on glass slides are described and discussed : aq.
NaCl, aq. KC1, aq. NH4C1, alum, S from C6H 6 solu
tion, I from Et20 , aq. K N 03, KC103, KMn04,
K2Cr20 7, Na2S20 3, MnS04, CuS04, CuCl2 from
EtOH, aq. CO(NH2)2, sucrose, and C10H8, and
picric acid from EtOH. Certain generalisations are
discussed.
L. S. T.
M icrochem ical m in eral an alysis.
VI. A.
M a r t in i (Mikrochem., 1937, 23, 159—164).—Rb
and Cs may be detected in presence of other alkalis
and each other by the characteristic habit of the ppt.
given with NaBr + RhCl3. NH4' gives characteristic
cryst. ppt. with picrolonic acid, as does Cu with
(CH2-C02H)2 + aq. NH3.
J. S. A.
M ercurim etric m icro-determ ination of silver.
J. T r t îl e k (Mikrochem., 1937, 23, 190—194).—Ag
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is pptd. with an excess of standard KC1, which is
titrated hack with 00lN-Hg(NO3)2 using diphenylcarbazone as indicator in presence of the pptd. AgCl.
J. S. A.
Standardising silver nitrate solution. R.
D ’Orazio (Ind. Eng. Chem. [Anal.], 1938, 10, 23).—
Aq. HC1 is neutralised to phenolphthalein with
standard alkali and then the chloride solution is
titrated with aq. AgN03. The method agrees with
the CNS' volumetric and the AgCl gravimetric
methods, and is much quicker.
L. S. T.
Polarographic detection of zinc and nickel
present together. P . N. P avlov and G. S. P a v 
l e n k o (J. Gen. Chem. Russ., 1937, 7, 2259—2263).—
The deposition potentials of Zn and Ni from solutions
of their simple salts are so close to each other (1-06
and 1 002 v., respectively) as to render the polaro
graphic detection of one in presence of the other
impossible. In presence of aq. NH3 and gelatin the
potentials become 0-96 v. for Ni and 1-36 v. for Zn,
and the metals can then be distinguished.
R. T.
D eterm ination of zinc in b rasses.—See B., 1938,
174.
Polarographic determ ination of lead and
arsenic in reagent phosphoric acid. T. A.
Krtukova (Zavod. Lab., 1937, 6, 1385—1393).—The
polarographic determination of traces (>0-00001%)
of Pb and As in H3P 0 4 is performed most conveniently
in the presence of conc. H3P 0 4. Methods of deter
mining Pb and As separately or in the presence of
each other are described; in the latter case HOI
must be added. Since As
is not reducible in
H3P 0 4, but can be converted into As'" by boiling
with N2H4, both ions can be determined. The effect
of admixtures is discussed and limits are given for
permissible contents of Ca", Fe"‘, Al"‘, F', S 0 3",
Iv\ Na‘, and Si02. The results are accurate to
within ±3% for Pb and ±5% for As. Diagrams
and tables are given.
D. G.
Detection of lead [in petroleum containing lead
ethyl].—See B., 1938, 225.
Dithizone as an aid in em ission spectral
analysis. F. R ohner (Helv. Chim. Acta, 1937, 21,
23—32).—The material is extracted from aq. solution
by dithizone in CC14, a known quantity of a com
parison metal ion added, and the combined solution
of dithizonates is fed into a condensed spark and its
spectrum observed. A method for continuous feed
of the solution to the spark is described. The method
can be applied to determination of Cu”, Ag*, Au"‘,
Zn", Cd", Hg", IT, Sn", Pb", B i”', Mn". Co", Ni",
and Pd".
J. W. S.
[Spectrographic determ ination of alum in iu m ,
m agn esiu m , copper, and silicon .]—See B., 1938,
173.
Q uantitative spectrum an alysis of solutions.
A. K . R u s a n o v , S. I. K u n i n a , and K . N . V a s il ie v
(Zavod. Lab., 1937, 6, 1420—1423).—A quant,
photometric method of determining Ga hi solutions
is described. The range investigated covers Ga
contents varying between 0-00620 and 0-400%.
The spectroscopic experiments were carried out in
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an C2H2 flame in presence of K and Rb, respectively,
the following pairs of lines being investigated : (a)
Ga 4033-01 a .- K 4044-16 and 4047-22 a ., (b) Ga
4172-05 A .-R b 4201-81 a ., and (c) Ga 4172-05 A .Rb 4215-58 a . The average error is ±5% . The
min. Ga content determinable is 0-0075%.
D. G.
D irect photoelectric determ ination of m an 
ganese and ch rom iu m in ste els.—See B., 1938,
173.
D eterm ination of iron w ith th ioglycollic acid.
H. W . S w a n k and M. G. M e l l o n (Ind. Eng. Chem.
[Anal.], 1938, 10, 7—9).—A spectrophotometric
examination of the method shows that (i) Beer’s
law is closely followed, (ii) the intensity of the colour
is independent of the form in which the reagent is
added and its eoncn. provided an excess is present,
(iii) the [NHJ can be varied over a wide range with
out effect, and (iv) the colour is relatively stable.
The method is practically free from interference by
P 0 4"', P20 7"", F', tartrate, citrate, and oxalate ions.
The limiting amounts of interfering ions have been
determined for a vol. of 100 ml. containing 10 mg.
of Fe. The comparative freedom from interference
by many ions, and the reproducibility and sensitivity
of the reaction, make the method superior to various
other colorimetric procedures for Fe.
L. .S. T.
Separation of iron, alum inium , chrom ium ,
uranium , zirconium , and titanium from m an 
ganese, cobalt, nickel, calcium , strontium ,
barium , m agn esiu m , and the alkalis by m eans
of pyridine. E. A. Ost r o u m o v (Ami. Chim.
Analyt., 1938, [iii], 20, 9—12).—Former work (A.,
1936, 1222, 1353; 1937, I, 329) is summarised, and
the practical procedure to be followed is given.
L. S. T.
U se of selenious acid for gravim etric deter
m ination of chrom ium . A. J I l e k and J. K o t ’a
(Chem. Listy, 1938, 32, 30—33).—15 c.c. of 33-3%
NH4N 0 3, 10 c.c. of 10% NH4OAe, and 20 c.c. of
10% Se02 are, added to 50 c.c. of the solution, con
taining >0-1 g. of CrVI, and the solution is neutralised
with aq. NH3. The ppt. of Cr(OH)3 is collected after
12 hr., washed, and ignited at 1030°.
R. T.
Determ ination of m olybdenum w ith silver
reductor. N. B ir n b a u m and G. H. W a l d e n , jun.
(J. Amer. Chem. Soc., 1938, 60, 64—66).—Quant,
reduction to Mov occurs in 2m-HC1 solutions at 60—
S0°. The reduced solution may be titrated with
Ce(S04)2, using the o-phenanthroline Fe11 complex
indicator. Other reducible substances interfere with
the determination.
. E. S. H.
Spectroanalytical determ ination of m olyb
denum and vanadium in the m ine burrows of
R ichelsdorf. E. P r e u s s (Z. angew. Min., 1937, 1,
93—96).—The method used for determining the Mo
and V contents of samples from the slate burrows
of the old Cu mine at Richelsdorf is described. The
Mo and V contents are —0-02% and 0-1%, respec
tively, and the accuracy of the method varies from
14 to 3-5%, according to conditions of comparison.
L. S. T.
D eterm ination of antim ony in the presence of
[quinquevalent] arsenic u sin g tin am algam .
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I. V. T a n a n a e v and E. G. D a v ita sc k v ili (Zavod.
Lab., 1937, 6, 1382—1385).—Sn amalgams reduce
Sb"’, Sb , and As'", but not As , to Sb and As,
respectively. It is therefore possible to determine
Sb in the presence of As
The method is accurate
and the time required for analysis is only 5—10
min.
"
D. G.
Spectrographic determ ination of niobium and
tantalum . R. B r e c k p o t and J. Cr e f f ie r (Ann.
Soc. Sci. Bruxelles, 1937, 57, 290—295).—Mixtures of
Nb20 5 and Ta20 6 (0—100% Nb20 5) were investigated
spectrographically. Data for the separation and
intensity of homologous lines at various conens. as a
basis for determination are tabulated.
N. M. B .
Spectrographic determ ination of gold in allu
vial d ep osits. G. Cl a u s , E. H e g e m a n n , and F.
R ost (Z. angew. Min., 1937,1, 00—82).—The chemical
processes involved in the Br extraction of an alluvial
sample have been investigated in detail. The
physical and chemical relationships involved in the
treatment of arc-light C with Au solutions and the
burning of this C in the electric arc have also been
studied. The method based on these results consists
of extracting the Au from 1000 g. of the alluvial
material by treatment with Br and Et20 , and dilution
with H20 . 0-1—0-5 c.c. of the Br extract is dropped
directly on to the C cathode, or in order to obtain
increased sensitivity, 25 c.c. are evaporated and fused
with Pb(OAc)2 and a carbonate-borax-Si02 flux
and the Pb regulus dissolved in H N 0 3 and Br-H20 .
The solution is then dropped on to the C electrocle.
The sensitivities are 0-2 g. and 0 4 mg. per m. ton,
respectively.
L. S. T.
D eterm ination of palladium in p allad iu m silver alloys.—See B., 1938,175.
F lexible g a s therm oregulator. A. J. B a il e y
(Science, 1937, 86, 525—526).—In the apparatus
described the expansion and contraction of air
operates a Hg valve controlling the flow of gas. The
regulator can be employed with precision over a wide
range of temp.
”
L. S. T.
M easurem ent of h igh surface tem peratures.—
See B., 1938,113.
T herm om eter w ith colourless indicating liq u id .
—See B„ 1938, 113.
Gas furnace for heating tubes to a h igh tem 
perature. A S lo o ff (Chem. Weekblad, 1938, 35,
104).—A small tube furnace (11 x 12-5 X 5 cm.),
constructed from two diatomite stone blocks and
heated with a Meker burner, is described. A temp, of
>1300° can be obtained, but 1200—1300° is recom
mended for heating a S i 0 2 tube (20 mm. diameter).
S. C.
Infra-red spectrograph w ith a new type of
recorder for heat radiation. E. L e iir e r (Z. tech.
Physik, 1937, 1 8 , 393—396).—The method uses a
bolometer to detect the radiation, together with an
amplifier. An inker is used for the recording. The
apparatus is particularly useful in industrial labor
atories for qual. and quant, analysis.
A. J. M.
Photography in the infra-red. M. Cz e r n y an d
P. M o llet (Z. Physik, 1938, 1 0 8 , 85— 100, and
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Physikal. Z., 1937, 38, 1008—1010).—A method for
photographing infra-red spectra in the region 1—10 |x.
is described. The spectrum is focussed on to a
celluloid film 0-1 |i. thick which is backed with a
coating of radiation-absorbing material. A thin
layer of paraffin oil is then evaporated on to the face
side of the film in vac. Incidence of infra-red radi
ation causes partial evaporation of the oil layer, giving
rise to a visible image of the spectrum in interference
colours; this may be photographed.
H. C. G.
P ractical spectrographic a n a ly sis. J. S. O w e n s
(Met. & Alloys, 1938, 9, 15—19).—The following
accessories are described : graphite electrodes purified
by electrical heating at a high temp, in vac., an
alignment pointer for the spectral source, an a.c. arc
spectral source, and a graphical plate calculator for
the conversion of micropliotometer readings into %
concns. The sensitivity, rapidity, and accuracy of
spectrographic analysis have been increased by this
special equipment and technique.
P. G. McC.
Technique for m aking collodion filter for the
Ka chrom ium radiation. S. S. Sidhu (Indian J.
Physics, 1937, 11, 337—338).—To make collodion
filters of NH4V 03 (25 g .. in 40 c.c. of collodion),
polished discs of A1 are dipped into the solution, and
the collodion layer, when dry, is peeled off, softened
with EtOH, and dried at 80° under pressure.
F. J. L.
A-Ray spectroscopy at tem peratures of
liquid hydrogen and h elium . A. G oetz [with
R. B . J a k o b s and O. B . J a c k so n ] (Physikal.
Z., 1937, 38, 998).—An X-ray spectrograph has
been constructed in which the X-ray source and
the ionisation chamber are at room temp, and the
crystal holder can be cooled by adiabatic expansion
of He. The crystal can be cooled continuously from
room temp, to < the b.p. of He. The apparatus can
be used for the determination of the variation of
intensity of reflexions with temp., to test the DebycWaller relationship, and to determine zero-point
energy.
A. J . M.
Sim plifications and im provem ents in photo
graphic spectrophotom etry w ith an auxiliary
source. G. B olla (Nuovo Cimcnto, 1937, 14,
350—360).—The advantages of using a V-shaped
spectrometer slit in spectrophotometric measure
ments are discussed, and a method of measuring the
relative intensities of spectral lines based on the use
of such a slit is described.
0 . J. W.
M ethod for the study of the hyperfine structure
and w id th of absorption lin es. M. D u f f ie u x and
J. B ollot (Compt. rend., 1937, 205, 1227— 1229).—
An apparatus of very high resolving power, con
sisting of a monochromator and two successive inter
ferometer systems, is described.
A. J. E. W.
M easurem ent of lig h t from a tellu riu m vapour
arc. J. W. M a r d e n , N. C. B e e s e , and G. M elster
(J. Franklin Inst., 1938, 225, 45—52).—A Te-vapour
lamp fitted with pool type electrodes in a quartz
container and giving a continuous spectrum oyer the
visible range is described. The spectral distribution
is practically the same as that of a black body at
6000° K. when operating at low wattage, but at
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higher wattage the red predominates. The electrode
losses are > in Hg- and Na-vapour arc lamps.
F. J. L.
N ew objective m ethod of heterochrom ic photo
m etry. J. V o r o b e it c h ik (Compt. rend., 1937, 205,
1222— 1224).—The reference standard is matched to
the unknown source by mixing the radiations from
two standard lamps at different colour-temp.
A. J. E. W.
E xternal lightin g for reading Lovibond colou rs.
P. T hom son (Oil & Soap, 1938,15,4—6).—Differences
in Lovibond colour readings may be caused by
variations in the intensity of the light used for the
illumination of the room in which the instrument is
situated, a high intensity leading consistently to
higher red readings than a low level A testing booth,
having dark grey walls and illuminated by a 15-watt
daylight lamp in the ceiling, is recommended.
E. L.
Sim ple direct-reading colorim eter. J. L e b o w ic h , R. J. L eb o w ic h , and M. H in b u r g (J. L ab. Clin.
Med., 1937, 23, 284—292).—The design, operation,
manipulation, and some of the uses of a simple,
direct-reading photo-electric colorimeter are described.
T. H. H.
Apparatus for colorim etry. III. S. S h in k a i
(J. Soc. Chem. Ind. Japan, 1937, 40, 407 — 408b). —
An apparatus for colour matching is described and
applied to the determination of Cu in alloys with A1
and Zn.
R . S. B.
M onochrom ator w ith double dispersion for the
region 0-200 to 4 }*. C. L e iss (Z. Physik, 1937,107,
766—768).—A monochromator with one 30° glass
prism through which incident light passes a second
time after reflexion by a combination of slit and plane
mirror is described. A modification of the instru
ment with a quartz optical system is suitable for the
Schumann region.
"
H. C. G.
M onochrom ator. Y. O h m a n (Nature, 1938,141,
157—158).—The instrument is built up of a no. of
“ Polaroid ” films with intermediate quartz plates
and serves to isolate a small region in a continuous
spectrum.
L. S. T.
T estin g of diffraction gratin gs by knife-edge
and by interferom eter. H. G. Gale (Astrophys.
J., 1937, 86, 437—445).—Knife-edge and interference
tests for an optical surface are compared; they are
approx. equal in sensitiveness.
L. S. T.
P h ysical and radiographic properties of
m etallic intensifying screens. H. E. S e e m a n n
(J. Appl. Physics, 1937, 8, 836—845).—Screens of
metals of high at. no. yield the greatest intensification
of the latent image on X-ray photographic plates when
the emulsion is placed in contact with the metal during
the irradiation. Pb is the most convenient metal in
use. The screen is more effective when between the
X-ray source and the emulsion than when behind
the emulsion. The action is due principally to
electron emission and only slightly to characteristic
and scattered X-rays.
'
'
J. W. S.
M easurem ent of the dielectric constant of
solid substances by m eans of ponderom otive
forces. I. Quartz g la ss. D . D o b o r z y n s k i (Bull.
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Acad. Polonaise, 1937, A, 320—334).—The theory
of the method of determination of the dielectric
const, of a solid elliptical body by measure
ment of the rotation in an alternating electric field is
worked out and an apparatus and experimental
procedure described. For quartz glass e = 3-92+
0-20.
F. J. L.
M ultivibrator G eiger counter circuit. I. A.
G e t ting (Physical Rev., 1938, [ii], 53, 103).—The
circuit described employs a multivibrator so biased
that it cannot oscillate; the length of the pulse is
limited by the vac. tube circuit and not by the counter.
Several advantages are enumerated.
N. M. B .
Production, characteristics, and reliability of
G eiger-M uller counters. O. S . D u f f e n d a c k ,
H. L if s c h u t z , and M. M. S l a w sk y (Physical Rev.,
1937, [ii], 52, 1231— 1237).—A systematic investig
ation favours the use of pure H2 and electrodes
previously cleaned by sputtering in a glow discharge in
H2. The difficulty of long relaxation time is over
come by replacing the quenching resistance by a
properly designed vac. tube circuit. Cu, Ni, and W,
but not Al, are suitable for cathode cylinders. Tubes
filled with A, 0 2, or air gave many spurious counts.
Extensive tests show that properly designed tubes and
circuits give reliable quant, data.
N. M. B .
T em perature com pensation circuits for p a and
conductivity determ inations etc. F. L ie n e w e g
(Z. tech. Physik, 1937, 18, 382—387).—Theoretical.
A. J. M.
D ifferential electro-titration. (M m e .) R. D u v a l
and C. D u v a l (Compt. rend., 1937, 205, 1237—1238).
—The two ratio-arms of a slide-wire bridge consist of
conductivity cells containing the solution to be
titrated; the reagent is added alternately to each
cell. The end-point is deduced graphically, or by a
sudden change in the direction of movement of the
balance point on further addition of the reagent.
A. J. E. W.
Apparatus for m easurem ent of resistivity. G.
B e a u (J. Pharm. Chim., 1938, [viuj, 27, 53—56).—
Details are given of an improved circuit employing
valve oscillators and a loud-speaker.
F. J. G.
M easurem ent of resistivity of m in eral w aters.
(M m e .) L . B l a n q u e t (J. Pharm. Chim., 1938, [viii],
27, 49—53).—The measurements should be carried
out at a fixed temp., and the duration of pumping
and of subsequent exposure to air should be stated.
F. J. G.
Continuous reading device for electrical con
ductivity. M . M a t s u i and N. M o r isim a (J. Soc.
Chem. Ind. Japan, 1937, 40, 4 1 5 — 416b ). —Appar
atus is described.
R. S. B.
Electron diffraction. C. S. B a r r e tt (Met.
Prog., 1937, 32, 655—660).—Practical applications,
e.g., the study of surface chemical reactions, are
discussed.
R. B . C.
Selenium photo-elem ents.—See B., 1938, 180.
Absorption cell for photo-electric m icrocolorim eter. K. A. E v e l y n and J. G. G ib s o n , 2nd. (J.
Biol. Chem., 1938,122, 391—394; cf. A., 1937,1 ,151).
—A new plunger type of cell is described. Determin-
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ations can be made on 11, 0-6, and 0-15 c.c., the corre
sponding thicknesses of the absorption layers being
10, 5, and 1 mm., respectively.
J. N. A.
P h ysical properties of photo-electric cells.
0 . V ik t o r in (Chem. Listy, 1938, 32, 24—27).—The
relations between the sensitivity of a photo-electric
cell and the resistance and potential are studied.
The use of the cells for studying ultra-violet radiation
incidental to chemical reactions is illustrated.
R. T.
N eutron tube w ithout pum ping apparatus.
F. M. P e n n in g and J. H. A. M o u b is (Physica, 1937,
4, 1190—1197).—A discharge tubo for the excitation
of neutrons by bombarding a Zr-D target with D
ions is described. The source of the ions is a glow
discharge, maintained by means of an electric field
so that no pumping is required between it and the
part of the tube where the ions are accelerated.
F. J. L.
Suitability of the air-equivalent ionisation
cham ber for the determ ination of extrem ely
hard radiation. R. S c h u l z e (Z. tech. Physik, 1937,
18, 480).—Experiments have been carried out to show
the equivalence of the ionisation current in air, and
in an air-equiv. ionisation chamber.
A. J. M.
M ultiple p ipetting m achine. W . N. P l a st r id g e and L. F. W ill ia m s (J. Lab. Clin. Med., 1937,
23, 318—320).—A mechanical pipetting machine
capable of filling 140 tubes per min. is described.
T. H. H.
D rying and w eigh in g hygroscopic substances
in m icro-an alysis. D. F. H a y m a n (Ind. Eng.
Chem. [Anal.], 1938, 10, 55—56).—Methods are
described, and the necessity of determining the
relative hygroscopicity of every sample analysed is
emphasised. A micro-balance capable of giving
readings const, to ¿ 2 (xg. over a period of
several min. is essential. A new type of “ pig,” and a
special technique by which sample and “ pig ” can
be weighed to ± 2 jig., are described. A revised
method for handling substances out of contact with
damp air is given. Used with a Cu boat, the special
“ pig ” is of service in the micro-Dumas method
for N.
L. S. T.
P ressure m ultiplier for the determ ination of
sm a ll velocities of stream in g. P. G m e l in and
R . R ie d m il l e r (Z. tech. Physik, 1937, 18, 375—
377).—A more sensitive apparatus than that formerly
in use for determining the velocity of flow of gases,
particularly in wide tubes, is described.
A. J. M.
B o m b f o r u s e i n h y d r o t h e r m a l e x p e r im e n t 
a t i o n . G. W. M o r e y and E. I n g e r s o n (Amer.
M in ., 1937, 22, 1121—1122).
L. S. T.

Sound-film s as diffraction gratin gs for the
v isu al Fourier analysis of sound-w aves. D.
B r o w n (Nature, 1937, 140, 1099).
L. S. T.
Applicability of the E m ich filter stick to
‘1tenth -m illigram '' and ** gam m a '' scale w ork
in g . G. G o r ba c h and M. K o st i C (Mikrochem., 1937,
23, 176— 190).—The necessary modifications in
apparatus and technique, and the adaptation of pptn.
analyses on the “ tenth-mg.” scale to biological
problems, are outlined.
J. S. A.

161

Apparatus for drying sm a ll am ounts of
m aterial. F . F u h r m a n n (Mikrochem., 1937, 23,
167—173).—Blocks for drying, heating, and evapor
ation of liquids are described.
J. S. A.
Fractionation receiver w ith cooling sleeve.
P. S u t t e r (Helv. Chim. Acta, 1938, 21, 94—95).—A
modified form of Anschutz-Thiele apparatus, suitable
for fractional distillation under very low pressure with
cooled brine passing through the outer jacket, is
described.
J. W. S.
D esign s for laboratory fractionating colum ns.
J. H. S im o n s (Ind. Eng. Chem. [Anal.], 1938, 10,
29—31).—A design for the head of a column in which
the liquid is partitioned for withdrawal by means of
a ground-glass plug, and one for partitioning the hot
vapour between two condensers prior to withdrawal
and to return to the reflux columns, for distillations
between room temp, and —5°, for pressures > 1 atm.,
and for low-temp. are described. All columns are
constructed from stock sizes of Pyrex glass.
L. S. T.
Fractionating device for vacuum d istillation s.
E. N o o n a n (Ind. Eng. Chem. [Anal.], 1938, 10, 34).—
A device for 'collecting and removing fractions of
distillate without interrupting the distillation under
reduced pressure is described.
L. S. T.
D evices for extraction by im m iscib le liquids.
H. J. W o lln er and J. R . M atc iiet t (Ind. Eng.
Chem. [Anal.], 1938, 10, 31—32).—Two designs of
apparatus for extracting solute-bearing liquids of
d > or < that of the extracting liquid are described.
L. S. T.
Chem ical extraction w ith a sim p le autom atic
shaker. T. N e u s t a e d t e r and R . H oltz (J. Lab.
Clin. Med., 1937, 23, 313—314).
T. H . H .
Capillary-type viscosim eter. P. E. R a a sc h o u
(Ind. Eng. Chem. [Anal.], 1938, 10, 35—39).—The
apparatus described measures tj over the ranges L5
to 100 or 100 to 5000 centistokes according to the
way in which it is used. Temp, is measured in the
liquid under test and i) can be determined over a wide
range of temp. Surface tension can also be deter
mined with this instrument.
L. S. T.
N eo-silvol as the colloidal solution in dem on
strations of diffusion. S. L. M e y e r (Sciencc, 1937,
86, 526).—A 5% aq. solution of neo-silvol (18 to
22% colloidal Agl in a sol. gelatin base) gives results
better than those obtained with the usual colloids for
demonstrating the relative rates of diffusion of true
and colloidal solutions through agar or gelatin.
L. S. T.
Stirring in the laboratory. H. J. P r i n s (Chem.
Weekblad, 1938, 35, 34).—In order to increase tur
bulence a high-speed stirrer of the glass cross or
propeller type is surrounded by a stationary perfor
ated glass bell such as is used as the rotor in the Witttype of stirrer.
S. C.
Reaction v essels for p ressure experim ents.
A. V. G r o sse (J. Amer. Chem. Soc., 1938, 60, 212—
214).—The vessels, made of glass, fused quartz, or
metal, are provided with a capillary to minimise the
diffusion of gases and vapours, and fitted inside highpressure autoclaves.
E. S. H.
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Fluorine generator. A. L. H en n e (J. Araer.
Chem. Soc., 1938, 60, 96—97).— Cu apparatus for the
continuous electrolysis of K F,3H F is described.
E. S. H.
Method of preparing th in film s. E. L. K a l l a n d e r (Ind. Eng. Chem. [Anal.], 1938, 10, 4 0 ).—
A modification of Sager’s method (B., 1937, 628),
applicable to the spreading of aq. or non-aq. disper
sions on sheet materials and giving films of repro
ducible thickness free from strains, is described.
L. S. T.
A tom ic transm utation w ith positive rays as a
lecture experim ent. R. D o pel (Physikal. Z., 1937,
38, 979—981).—Apparatus, by means of which the
occurrence of the reactions JD -j- *D == JH + }H and

xi, xn , x in

iD + jD = |H e + l>i, can be demonstrated as a
lecture experiment, is described.
A. J. M.
H istorical studies on the phlogiston theory.
II. N egative w eigh t of p hlogiston. J. R. P a r 
tin g t o n and D . M cK ie (Ann. Sci., 1938, 3, 1—58).
Radiant h eat spectrum from H erschel to
M elloni. I. Work of H erschel and h is con
tem poraries. E. S. Co r n e l l (Ann. Sci., 1938, 3,
119—137).
Ruska's w ork on Arabic alchem y. R. H o o y k a a s (Chem. Weekblad, 1938, 35, 149— 153).
Le Chatelier m em orial lecture. C. H. D esc h
(J.C.S., 1938, 139—150).

G eochem istry.
P hysical and chem ical characteristics of Cultus
Lake, B ritish Colum bia. W. E. R ic k e r (J. Biol.
Board Canada, 1937, 3, 363—401).—Data concerning
temp., p a, and the 0 2, HC03', N 0 3', P 0 4"', and S i02
■contents of lake-H„0 aro recorded and discussed.
L. S. T.
M ineral w ater of the Poljana baths, at Svalava
(Sub-Carpathian R uthenia). J. N e m e jc (Chem.
Listy, 1938, 32, 22—23).—Analytical data are
given.
R. T.
Lim estone caves and hot sp rings of the Songw e
River, M beya area, and the associated guano
deposits. E. 0 . T e a l e and F. O a t e s (J. East
Africa and Uganda Nat. Hist. Soc., 1934, 12, 130—
137).—Analytical data are given.
Ch . A bs . (e)
R elation between the viscosity and the Loewinson -L essin g acidity coefficient for m olten rocks.
M. P. V olarovitsch and L. I . K o rtsch em k in
<Compt. rend. Acad. Sci. U.R.S.S., 1937, 17, 417—
422; cf. A., 1936, 450).—From measurements on
33 different rocks the empirical relation log rt =
— 23-3¡(a. -f- 1-1) + 10-5 + n was established (7) =
viscosity; a = acidity coeff.). The experimental
vals. of
for a few mono-mineral rocks such as
orthoclase, and also those for glasses, are not con
sistent with the above relation, which, however, gives
a smoother curve than the plot of ■<) against Si02
content.
R. C. M.
V elocity of sound in rocks and g la sses as a
function of tem perature. J. M. I d e (J. Geol., 1937,
45, 689—716).—The velocity of sound in Pyrex
and in Si02 rises with an increase in temp. Pyrex
supports vibrations up to 700° and Si02 up to approx.
1000°. Rock samples show a decrease in velocity
with a rise in temp., with only partial reversibility
on cooling. Data for steel, Cu, elinvar, limestone,
Pyrex, S i02, obsidian, soft glass, granite, norite,
sandstone, diabase, and marble are recorded and
their geophysical significance is discussed.
L. S. T.
W estern part of the C riffell-D albeattie igneous
com plex. M. M acgregor (Quart. J. Geol. Soc., 1937,
93, 457—486).—Chemical analyses of the Plutonic

rocks, the minor intrusive rocks, country-rocks, and
marginal igneous rocks are recorded.
L. S. T.
O rganic m atter in A rkansas bauxite. D.
U t l e y (Ind. Eng. Chem., 1938, 30, 35—39).—The
org. matter (0-3—0-4%) is humic in nature (C 52—
56%) and is derived from the overlying lignites.
After extraction with alkali and pptn. with dil.
H2S04, the humic matter can be separated into
fractions according to solubility in acid and EtOH
or pptn. with A120 3, and all appear to be oxidation
products of humic acid. The compositions of the
humic acids from the lignite and the bauxite aro
compared. The org. matter in the bauxite is best
determined, after preliminary treatment with dil.
H2S 04 in order to remove carbonates, by direct wet
combustion. An arbitrary ratio of C to org. matter
must bo taken.
J. A. S.
V iscosity of obsidianite and its relation to the
gen esis of p um ice. M. P . V o la r o v itsc h and A. A.
L e o n t e e v a (Compt. rend. Acad. Sci. U.R.S.S.,
1937,17, 423—425).—Measurements of yj of 3 samples
of obsidianite at S00— 1200° gave a linear plot of
log 7] against temp., lying considerably below the
corresponding plot for quartz (due to the alkalis in
the obsidianite). Between 1050° and 1170° all three
specimens swelled up into spongy pumice-like struc
tures. If an acid magma of the composition of
obsidian is erupted below 1000°, it will solidify as
a glass, whereas if the initial temp, is 1100—1200°,
a pumice will result.
R. C. M.
U nit cell and space-group of tourm aline.
Inspective equi-inclination treatm ent of trigonal
crystals. M. J. B u e r g e r and W. P a r r is h (Amer.
Min., 1937, 22, 1139—1150).—The inspective equiinclination treatment of hexagonal crystals in general
is outlined. Tourmaline is based on a rhombohedral
rather than on a hexagonal lattice. Tourmaline
from the Etta Mine, S. Dakota, o 1-6584;0-002, and
e 1-6334;0-002, has a 9’500 a ., a 66° 05', or referred to
the simplest hexagonal cell A 15-928, C 7-151 A. The
space-group is
RZm. On the rhombohedral
lattice there is one formula wt.
(Na.CaJR^AlFe^BgSigO^O.OH.FXj per cell, and
three on the hexagonal lattice.
L. S. T.

an

GEOCHEMISTRY.

W isconsin lead -zin c district. C. H. B e h r e ,
jun., E. R. S c o tt, and A. P. B a n f ie l d (Econ. Geol.,
1937, 32, 783—809).—The oros are richer in pyrite
than ,was formerly recognised, and probably also in
wurtzite, now largely converted into sphalerite.
Rhythmic banding is common in ZnS deposition.
Brittle dolomites are the most favoured host rocks,
and the ores are mainly fracture fillings. The data
favour the view that the ores are due to rising solutions
probably of ultimate magmatic origin.
L. S. T.
O rigin of prim ary lead ores. A. H olm es
{Econ. Geol., 1937, 32, 763—782).—Pb conc. in ore
deposits is common Pb or ore-Pb with an at. wt.
207-21. The Pb dispersed through rocks in small
amounts is rock-Pb, and consists partly of common
Pb originally present in the rock-material and partly
o f radiogenic Pb, which has been generated in the
same material from the disintegration of U and Th
during geological tim e; this is now estimated to
be approx. 2 x 10® years. The available data for
Pb, U, and Tli in rocks show that the average at.
wt. of granitic and basaltic rock-Pb should have
progressively decreased during this time from 207-21
to 207-14, and 207-21 to 207-10, respectively. The
at. wt., 207-05, of rock-Pb conc. in the sublimate
mineral, cotunnite, from Vesuvius confirms the view
that rock-Pb has an at. wt. < that of common Pb.
The at. wt. of ore-Pb, 207-21 ±0-01, is independent
of the geological age of the ore. Ore-Pb has not
been derived from granitic or basaltic rocks or from
the sediments formed from them, and it has no genetic
connexion with acid or basic magmas. It must
have ascended from depths below the sialic and
basaltic layers of the lithosphere.
L. S. T.
P yrrhotite ruby silver occurrence in B ritish
C olum bia. H. V. W a r r e n and K. d e P. W a t so n
{Econ. Geol., 1937, 32, 826—831).—Ruby silver and
pyrrhotite occur intimately associated at the Pro
vidence Mine, near Greenwood, B.C. Sphalerite,
galena, chalcopyrite, tetrahedrite, quartz, and calcite
arc associated with these minerals. Chalcopyrite and
ruby silver are closely related, and have partly
replaced pyrrhotite, which is older. The ruby silver
is probably hypogene in origin.
L. S. T.
Ore deposits of the Sunlight m in in g region,
Park County, W yom ing. W . H. P a r so n s (Econ.
Geol., 1937, 32, 832—854).—Occurrence, mineralogy,
paragcnesis, and zoning are described. The deposits
occur as narrow fissure veins in Tertiary volcanic
breccias, and the mineralisation is typical of most
epithermal deposits. The common ore minerals are
pyrite, chalcopyrite, galena, and tetrahedrite,. with
some Au and Ag (assays given). The gangue is
essentially carbonates and quartz.
L. S. T.
P etrology, structure, and relation to tectonics
of porphyry intru sion s in the B eartooth m oun
tain s, M ontana. J. T. R o u se, H. H. H ess, F.
F o o te . J. S. V hay, and K. P. W il so n (J. Geol.,
1937, 45 , 717—740).— Five chemical analyses o f the
porphyries are included.
L. S. T.
M eteorite from Y urtukvillage, D n ep rop etrovsk
region. L. L. I v a n o v (Compt. rend. Acad. Sci.,
U.R.S.S., 1937, 17, 371—373).—The meteorite,
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d 3-299 (chemical analysis given), contained a plagioclasc, pyroxene, olivine, troilite, chromite, and glass.
Metallic Fe was absent. The meteorite can bo
assigned to the achondrite category.
L. S. T.
H eavy m in eral sands of the B altic coast
betw een W arnem ünde and the D arss locality and
their form ation by surf. W . v o n E n g e l h a r d t
(Z. angew. Min., 1937, 1, 30—59).—Mineral com
positions of the quartz- and felspar-free fractions of
5 heavy mineral sands are recorded. The mechanism
of their formation is discussed.
L . S. T.
Role of foram inifera and of calcium carbonate
in the fixation of certain m in eral substances.
L . Ca y e u x (Compt. rend., 1938, 206, 81—85).—The
role of foraminifera in the fixation of glauconite,
Ca3(P04)2, and pyrites is discussed, and is considered
less important than substitution involving CaC03.
R. S. B.
Cordierite. A. N. W in c h e l l (Amer. Min., 1937,
22, 1175—1179).—Diagrams showing variations in
composition and physical properties, and relations
between d and optical properties, are reproduced and
discussed.
L . S. T.
M etallographic study of m in erals from P r i
bram , Czechoslovakia. J. S e k a n i n a (Bull. Soc.
Franc;. Min., 1937, 60, 152—223).—Measurements of
reflecting power, and the behaviour towards etching
agents, of certain minerals, the effect of light on argy"
rite, polybasite, and stcphanite, and the results of a
detailed examination of polished sections of 43
minerals, are recorded.
L. S. T.
N ature and origin of chert in the Lockport and
Onondaga form ations of Ontario. H. C. L a ir d
(Trans. Roy. Canad. Inst., 1935, 20, 231—304).
Ch . A bs . (e)

G enesis of m inerals from so il colloids of the
m ontm orillonite group. I. S e d l e c k i (Compt.
rend. Acad. Sci. U.R.S.S., 1937, 17, 375—377).—
Artificially-prepared A1 silicate gel impregnated with
Mg" gives artificial montmorillonite which X-rays
show to be in the amorphous condition. After
keeping at room temp., the aged gel shows the presence
of typical montmorillonite incompletely cryst. but
containing extremely small crystallites. The heating
curve is typical of that of natural montmorillonite
L. S. T.
Gas occlusion in the p otassium salt deposits of
the Verkhnekam sk d istrict. J. V. M o r a t sc h e v skt , A. G. S a m a rtzev a , and A. A. T sc h e r e p e n n ik o v
(ICalii, 1937, 6, No. 7, 24—31).—Gas occlusion occurs
mainly in the carnallite strata. The gas consists chiefly
of N2, H2, and CH4 and is held in the seam at pressures
up to 50 atm .; it can be present in the voids of the
mineral or it can be widely dispersed. Methods of
determination are described and analyses are given.
The origin and mode of formation of the gases are
discussed and it is considered that the gases were
trapped during the period of crystallisation of the
salts. The N2 : A ratio shows that the N2 originated
most probably from biochemical processes. CH4 and
homologues were formed by decomp, oforg. substances
D. G.
P otash salts in the region of the Inder (Uralsk)
lake. N. S. K u r n a k o v , N. I. B u j a l o v , I. N.
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L e f e s c h k o v , and D. I. R i a b t s c h i k o v (Kalii, 1937, 6,
No. 6—6, 5—18).—The Inder lake is fed by waters
rich in Mg and K emanating from springs. Concn. of
the brine to saturation with respect to KC1 shows that
it is a saturated solution of NaCl and KC1 in presence
of 42-76 mols. of MgCl? per 1000 mols. of H20 , i.e., a
quaternary system similar to that of the waters of the
Solikhamsk district. The salt deposits originate from
an ancient Permian sea; they are considered to be a
very promising and abundant source of K. Analyses
of the spring waters and geological charts are given.
D. G.
G laserite in the Inder (lake). A. N. V o lkov
(Kalii, 1937, 6, No. 7, 14—23).—The nature of the
mineral deposits on the north shore of the Inder lake
(Uralsk) is described with the aid of analyses of bore
hole samples. Glaserite begins to occur at a depth of
about 170 ft., below the gypsum strata. The thick
ness of the deposit is about 24 ft. and the average
K3Na(S04)2 content is 80-08%, the residue consisting
mainly of halite with smaller amounts of gypsum and
MgS04. Below the glaserite layer there are deposits
of svlvinite the purity of which varies with the depth.
D. G.
Accuracy of chem ical analyses of am phiboles
and other silica tes. E. S. L a r s e n (Amer. J. Sci.,
1938, [v], 35, 94— 103).—Detailed analyses of six
amphiboles made on the same samples of powdered
material by from two to four commercial analysts show
disquieting discrepancies. Small amounts of F are
usually overlooked, but this will not account for
differences of 2-5% in the determination of S i02,
T i02, and A120 3, or of >4% of CaO. Further errors
in rock analyses are introduced by imperfect sampling
when the grain-size is large.
L . J . S.

M agm atic segregation and m in eralisation at
the B.C. N ickel M ine, Chaote, B .C . H . C. H o r w o o d (Trans. Roy. Soc. Canada, 1937, [iii], 31, IV,
5—14).—The nickeliferous sulphides, and the hornblendite and pyroxenite with which they are associ
ated, are described. Samples of ore from the sulphide
bodies averaged Fe 18-38, S 10-87, Ni 1-89, Cu 0-70,
Cr 0-31, Co 0-14% and As trace. Ag, Au, Pt, and Pd
are also present. The petrological and mineralogical
criteria, the structural and textural relationships all
indicate that both the hornblendite and the included
sulphide bodies were formed by processes of magmatic
segregation.
L. S. T.
M agm a and ore deposits. F. F. O s b o r n e (Trans.
Roy. Soc. Canada, 1937, [hi], 31, IV, 121— 128).—A
general discussion of the processes of ore deposition
from magma.
L . S. T.
P etrogeny of the m ajor acid intru sives of the
R ouyn-B ell R iver area of N.W . Quebec. W. C.
Gussow (Trans. Roy. Soc. Canada, 1937, [iii], 31, IV,
129—161).—Seven of the larger “ granite ” masses of
the Au-bearing district of this area have been in
vestigated. Chemical analyses of their various phases
are recorded.
L. S. T.
H ydrotherm al leaching of iron ores. C. 0.
(Econ. Geol., 1937, 32, 855— 857).—A
.criticism (cf. A., 1937, I, 382).
L. S. T.
S w a n so n

ra

P aragenesis of iron sulphides in a B lack Hills
deposit [near Deadwood, S . Dakota]. G. M.
S chw artz (Econ. Geol., 1937, 32, 810—825).
L. S. T.
Life h istory of the Sudbury nickel irruptive.
IV. M ineralisation. W. H. Co l l in s (Trans. Roy.
Soc. Canada, 1937, [iii], 31, IV, 1 5 ^ 3 ; cf. A., 1937,
I, 101).—The sequence of events resulting in ore
deposition and mineralisation at Sudbury has been
traced from a re-examination of the geology of the
whole field, particularly of the Ni irruptive.
L. S. T.
S ize-grading of sand by w ind. R. A. B a g n o l d
(Proc. Roy. Soc., 1937, A, 163, 250—264).—In
samples of aaolian sand deposits the grades on either
side of the mean diameter fall in % wt. according to
an exponential law. A simple cycle of sand move
ment is experimentally realised and the factors
controlling the process of grading have been in
vestigated. The results are applied to a typical sand
dune.
G.D. P.
Lower B unter sandstones of N . W orcester
shire and E. Shropshire. F. W. S h o t t o n (Geol.
Mag., 1937, 74, 534—553).—Mechanical analyses are
recorded. The Lower Bunter consists of sand of
an average grain size of approx. 0-2 mm. Particles
< 0 05 and > 1 mm. are virtually absent. An
a;oiian origin is indicated.
L. S . T.
.X-Ray investigation s on clays.
III.
Dif
ferentiation of m icas by X -ray pow der photo
graphs. G. N a g e l s c h m i d t (Z. Krist., 1937, 97,
514— 521; cf. A., 1934, 274).—Powder X-radiograms
are made with Cu Ka or Fe K a radiation for 8 micas of
quoted composition, na, nY, and p. By spacings and
intensities, two mica types, muscovite and phlogopitebiotite, are distinguished; more detailed differenti
ation is limited. The scope of the results as criteria
in the mineralogical analysis of fine-grained mixtures
is indicated.
I. McA.
Czechoslovak m eteoric stones. J. K o k t a (Coll.
Czech. Chem. Comm., 1937, 9, 471—496).—Chemical
analyses are recorded and discussed for the silicate
portion and for the Fe and troilite portion of meteorites
found at Sazovice near Zlin, Lysa nad Labem in
Bohemia, Kravin near Tabor in Bohemia, Praskolesy
near Beroun in Bohemia, and Knaliyna in Subcarpathian Russia. Microchemical methods for the
determination of Si02, Rm 20 3, CaO, MgO, FeO,
P20 5, Na20 , K20 , MnO, Cr20 3, S, Fe, Ni, and Co are
described.
L. S. T.
Presence of sterols in fo ssils. N. L. Cosm ovici
(Bull. Soc. Chim. biol., 1937, 19, 1583—1584).—
Certain bituminous shales contain sterols, the amounts
of which vary according to the nature and type of the
fossils present.
A. L.
Sporopollenins from brow n coals. XIV.
M em branes of spores and pollen. F. Z e t zsc h e
and E. Z ie g l e r (Brennstoff-Chem., 1937, 18, 481—
482 ; cf. A., 1937, III, 85).—Analyses of sporopollenins
from Gieseltal, Saarau, and Wetterau brown coals are
recorded. Comparison with analyses of more recent
sporopollenins shows that those from Saarau and
Wetterau coals have undergone oxidation.
A. B. M.

