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Excitation of spectra by atomic hydrogen.
F. L. Monter (Physical Rev., 1927, [ii], 29, 419—
425).—When hydrogen from a Wood discharge tube
is passed into a tube containing the metallic vapour,
sodium and cadmium strongly emit their first reson-
ance lines, potassium faintly emits the first resonance
doublet, mercury gives the complete hydride spectrum
and faint emission of the fine 2537 A., casium,
magnesium, thallium, and zinc give no line spectra.
Atomic hydrogen is evidently formed, but it is con-
sidered that two atoms cannot radiate away the
energy of recombination, the presence of a third
substance being necessary. A three-body collision
of two hydrogen atoms and a metal atom may
accomplish this, with excitation of the metal atom,
or a metal hydride may first be formed, yielding a
hydrogen molecule and an excited metal atom in
a two-body collision with a hydrogen atom.

A. A. Eldridge.

Relativistic fine structure of spectral lines.
F. Paschen (Ann. Physik, 1927, [iv], 82, 689—696).
—Leo (this vol., 82) found the value 0-3459 cm.-1
for Ai/lh for the 4686 He ii line, whereas on the basis
of Sommerfeld’s theory the value 0-3647 cm -1 was to
be expected, and is now actually observed within
the limits of error. The author’s earlier measure-
ments (Ann. Physik, 1916, [iv], 50, 913) are shown to
bo in agreement with theory in regard to wave-

length. Leo’s work with reference to the 3203 line
is discussed. R. A. Morton.
Some infra-red spectra. H. G. Smith and

(Miss) M. E. Westman (Trans. Roy. Soc. Canada,
1926, [iii], 20, 111, 323—325).—The spectrum of
beryllium has been studied from 4000 to 10,500 A. and
that of gold from 7000 to 10,500 A., using a spark
source. Some new air lines of wave-length greater than
8000 A. have also been observed. R. Cuthint.

Structure of arc spectra of germanium and
carbon. J.C.McLennan and A. B. McLay (Trans.
Roy. Soc. Canada, 1926, [iii], 20, 111, 355—363).—
The Ge i spectrum has been analysed from the point
of view of the Heisenberg-Hund theory by the
method previously described (A., 1926, 874), and
its structure found to be similar to those of the arc
spectra of silicon, tin, and lead, as Bohr’s arrangement
of the periodic table would require. The CI spectrum
is also apparently of the same type. R. Cuthinr.

Spectrum of the third order of oxygen. C.
Minut (Compt. rend., 1927, 184, 874—875; cf. this
vol., 177)—Five new multiplets, (D '-3P'), (D '-
D), @dD—-3D'), (a@F'—3D’), and (a?P'—aaP ), have
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been discovered in the third order spectrum of
oxygen, and are described. J. Grant.

Red and blue argon spectra in extreme ultra-
violet. H. B. Dorgelo and J. H. Abbink (Z.
Physik, 1927, 41, 753—768).—The red and blue
spectra of argon between 1800 and 400 A. have been
examined with a vacuum spectrograph. The results
are discussed in relation to theory and to other
experimental results. W. E. Downey.

Measurements of the P.D. between the positive
strata [in a discharge tube] of argon and neon.
F. M. Penning (Z. Physik, 1927, 41, 769—774).—
The P.D. between stationary positive strata in argon
and neon is almost independent of the pressure of
the gas and of the current strength. The value of
the difference for argon was found to be 11-9 volts,
approximately the excitation potential of the Is
state, whilst for .neon it is 18-5 volts, approximately
the excitation potential of the 2P state. The P.D.
between moving positive strata in argon is propor-
tional to the current strength. W. E. Downey.

Spectrum of doubly-ionised scandium. S.
smith (Proc. Nat. Acad. Sci.,, 1927, 13, 65—67).—
Twelve lines between 730 and 4070 A. in the Scin
spectrum are given, together with their intensities,
wave-numbers, separations, and term combinations.
Assuming for 4F the value 62,570, which is suggested
by the values of the 4P terms of K 1 and Caii, term
values have been calculated. It is concluded that the
lines 2012 and 1993 A., which were considered by Gibbs
and White (A., 1926, 1185) as 42P 1i2-5 2£ 1, together
with the line 2011, form a triplet in which the line
2012 is the satellite of the strongest member 2011.
The triplet at 2011 is considered to be the first normal
member of the diffuso series of Scin.

J. S. Carter.

Multiplets in two-electron systems of the first
long period. R. c. Gibbs and H. E. W nite
(Physical Rev., 1927, [ii], 29, 426—432) —Multiplets
appearing when an electron in a 4p orbit jumps to a
4s orbit in the presence of another valency electron
in a 3d orbit have been observed for Viv and crv,
and the wave-lengths of the lines have been measured.
The regular and irregular doublet laws hold fairly
accurately for two-electron systems when one of the
electrons jumps between two orbits, p and s, having
the same total quantum number.

A. A. Erdridge.

Spark spectrum of copper (Cun). A. G
Shenstone (Physical Rev., 1927, [ii], 29, 380— 390).
—The spark spectrum of copper consists of a set of
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terms 31) and 1D from tho electron structure (d%),
tho letters denoting tho (-values of the orbits and
the indices tho numbers of electrons, only tho last
eleven being given, sinco tho others remain in closed
groups; a set 8, 30, 3, 1P, ID', IF duo to tho
configuration (d9); a sot 3D, ID, from tho configur-
ation (cJV)> tho notation indicating that the 5-electron
is in an oxoited lovol; and probably 1S (d10). All
but tho last have been identified. The value of 1S
is about 22,224 wavc-numbors lower than 3D3. A
comparison is mado with corresponding terms in
Nii and I'di. An ionisation potential for Cun is
computed to bo about 20-5 volts.
A. A. Erdridge.

Arc spectrum of zinc. N. K. sur (Z. Physik,
1927, 41, 71)1—793).—The absorption spectrum of
y.ino measured by Zumstein (A., 1926, 453) is explained
in terms of Hund’s theory of spectra.

W. E. Downey.

Spectra of doubly-ionised gallium and indium.
K, R. Hao (IYoo. Physical Soe., 1927, 39, 150— 160).

Investigation of tho second spark spectra of indium
and gallium has been (attended for long wavo-longths.
Tho spark spectra of tho elements in hydrogen and
in air under different conditions of excitation were
studied, and lines corresponding with tho second
series in tho spectra of doubly-ionised indium and
gallium identified. The results obtained are in
excellent accord with tho quantum theory of spectral
lino emission. C. J. Smithells.

Spectrum of ionised tin (Snin). K. R. Rao
(Proc, Physical Soe., 1927, 39, 161— 168).—A search
for regularities in the spectrum of Snill has been made.
Varying conditions of excitation revealed a strong
triplet at. 5100. The detection of two more triplets
confirms this identification. A member of tho first
fundamental series was also found with the aid of
the corresponding members in In it and Gan (see
preceding abstract). G. J. Smithells.

Arc and spark spectra [of yttrium, zirconium,
lanthanum, cerium, neodymium, and beryllium]
in the lower quartz spectral region. (Miss) M. G.
McDonald, (Miss) E. E. Sutton, and A. B. McLay
(Trans. Roy. Soe. Canada, 1926, [iii], 20, Ill, 313—
322). The are and spark spectra of the above
elements in the region between 1S5Q and 2300 A.
have boon investigated and the results tabulated.
Most of the important wave-lengths are apparently
iti the visible region of the spectrum. R. Ci-Tiuii.

Arc and spark spectra of rare elements in the
fluorite region, d. 0. McLennan and M. J.
Luvoktt (Trans. Roy. Soe, Canada, 1926, [iii], 20,
111, 377- 3SS),-The are and spark spectra of
yttrium, niobium, lanthanum, cerium, neodymium,
nrasoodymium, beryllium, scandium, and gold in the
fluorite region have been investigated and the results
obtained tabulated. R. Gdthill.

Flash, arc spectrum of cresdum. P. H. Kkwman
(Phil, Mag., 1927, [vii], 3. S45 ~~8).—With an
applied “Mentml of 100 volts and at a pressure less
than 10 1tm , an intermittent are eould be struck
between iron electrodes. The radiation
obtained contained none of the iron lines, and in
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addition to the ordinary arc spectrum of caesiurn
showed 149 lines between 6648 and 2267-8 A. All
these lines, with the exception of those at 6648,
6078, 5845, 5664, 5102, 5086, 4622 A., and some
very faint lines are included in the induction spectral
lines observed by Dunoyer (A., 1922, ii, 729). The
spectrum also includes all the lines found by Mohler
(A., 1926, 877) to be excited at 24 volts. The flash
arc spectrum can be divided into two groups. The
first group extends from 5400 to 3780 A., contains
practically all the first spark spectral lines, and has
an optical centre at 4350 A. It is much more intense
than the second group, which extends from 3700 to
2268 A., and contains many lines of a second spark
spectrum found by Mohler to be excited between
40 and 80 volts. The two groups are analogous to
the two different types of xenon arc spectra, and
point to a similarity in structure between the singly-
ionised caesium and the normal xenon atoms.
A. E. Mitchelrl.
Fine structure of the spark spectrum of
cesium. A. Fitippov and E. Gross (Z. Physik,
1927, 42, 77—80).—Tho fine structure of the follow-
ing ceesium lines has been determined: 5371. 5274,
5249, 5227, 4953, 4830, 4604, and 4527 A.
R. W. Lunt.
New lines in the arc spectrum of europium at
normal pressure between 3100 and 2200A. S
Pina de Rubies (Anal. Fis. Quim., 1927, 25, 47—
51; cf. this vol., S2).—A description of the arc
spectrum of europium at normal pressure between
the above limits, including some new lines.
G. W. Robinson.
Arc spectrum of gadolinium. Measurements
made at normal pressure between 3100 and
2200 ILA. S. Pina de Rubies (Compt. rend., 1927,
184, 593—596).—A list of 250 new lines found in the
arc spectrum of gadolinium oxide is given, with their
intensities. J. Grant.

Radiations of mercury, krypton, and xenon
from the point of view of their meteorological
applications. A. Perara (Compt. rend., 1927,
184, 6S1—6S3: cf. this vol., 285).—Exact measure-
ments of the wave-lengths of the most intense rays
in the spectra of mercury, krypton, and xenon have
been made with the object of enabling them to be
used for meteorological purposes. Correction curves
have been constructed as for neon and helium (loc.
cit.). The wave-lengths measured (in mi) are as
follows : mercury, 435-S325, 491-606S6, 546 07430,
576-95996,579-0663S ; krypton, 557-02592,557-09154 ;
xenon, 462-4275, 467-1225, 473-4154. For Xxenon,
the rays were feeble, and situated in a portion of the
spectrum to which the eye isinsensitive. J. Grant.

Arc spectrum of lead. X. K. Sot (Phil. Mag.,
1927. [vii], 3, 736—739).—An explanation of tie arc
spectrum of lead from the point of view of Hund's
theory of complex spectra. A. E. Mitcherr.

X-Ray spectrometer with which wave-lengths
are read directly on an ordinary micrometer
screw. W.W.Nichortas (J. Opt. Soe. Amer., 1927,
14, 61—70; cf. A., 1926. 215).—The accuracy and
some details of construction of the instrument are
discussed. L. F. GHubert.
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Selective displacement of 0'0153 A. in X-ray

spectral lines. Hland IV. F.H. Loring (Chem.
News, 1927,134, 130— 131, 193—194).—111. Explan-
atory.

V.

the Cu K(il line, revised tables have been prepared
showing the deviations of certain X-ray spectral
lines of a number of the elements from the values
calculated on the basis of a selective displacement of
0-0153 A., or a multiple of this, from a standard

.z-value (cf. this vol., 87, 287). M. S. Burr.
Chemical constitution and K absorption
spectra. IV. Chloro-compounds. 0. Sterring

(Ber., 1927, 60, [£], 650—655; cf. A., 1924, ii, 139;
1925, ii, 935, 936).—Determinations are recorded of
the X-ray K absorption spectra of lithium, sodium,
potassium, rubidium, caesium, cuprous, silver, ammon-
ium, magnesium, calcium, strontium, barium, man-
ganese, ferrous, nickel, cerium, cobalt, and cupric
chlorides, of a series of cobalt and chromium ammines,
and of the chlorates and perchlorates of sodium and
potassium. Attention is directed to the character-
istic effect of water of crystallisation and to the
different action of ionic and non-ionic chlorine. The
results are interpreted in accordance with the
deformation theory. H. Wren.

Intensity dissymmetry for the Stark effect in
hydrogen. R. wier1 (Ann. Physik, 1927, [iv], 82,
563—575).— The long-wave and short-wave com-
ponents in the hydrogen Stark effect exhibit intensity
differences which are reversed when the field is re-
versed both with moving hydrogen particles and with
“ stationary ” hydrogen excited by means of nitrogen
canal-rays. In the same field, the intensity difference
of the components in the “ stationary ” emission is
the reverse of that found in the “ moving ” light.
To explain these results, it is assumed that the
emission centres of the long-wave and short-wave
components are on different sides of the nucleus of
the atom and that the orientation depends on the
electric vector. The components of the emission
from retarding hydrogen are symmetrically resolved
in the field, and although unequal intensities are
observed if the canal ray is projected in nitrogen in
a direction transverse to the field, a symmetrical
resolution is obtained if the last few mm. of its
trajectory occur in a high vacuum. R. A. Morton.

Intensity dissymmetry for the Stark effect in
hydrogen. F. G. si1ack (Ann. Physik, 1927, [iv],
82, 576—584).—An explanation of Wierl's work
(preceding abstract) in terms of Schrodinger’s wave-
mechanics. R. A. Morton.

lonisation and resonance potentials in gallium
and indium. C. W. Jarvis (Physical Rev., 1927,
[h], 29, 442— 450).—lonisation potentials (prob-
ably ¢(0-5 volt) were observed in gallium vapour at
5-8 and 13-2 volts, and in indium vapour at 6-3 and
14-1 volts. Critical potentials below ionisation were
observed in gallium vapour at 3-07, 4-22, 2-70, and
3-8 volts, and in indium vapour at 0-30, 3-03, 4-07,
and 2-S voltx. A. A. Erdridge.

Relation between ionisation potential and cer-

tain physico-chemical properties. N. Perrakis
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(J. Chim. phys., 1927, 24, 120—128).—The ionisation
potential varies approximately inversely with the
atomic radius, and thus also inversely with the cube
root of the atomic volume, since the work required

In view of the different values recorded forto remove the valency electron will diminish as its

distance from the nucleus increases. A marked
periodic relationship also exists between the ionisation
potential and the atomic number; this also applies
to the “ atomic number” of some compounds,
since hydrogen chloride, hydrogen bromide, and
hydrogen iodide have ionisation potentials which
are identical respectively with those of argon, krypton,
and xenon, in agreement with the respective identity
of atomic numbers. With the rare gases and oxygen
and nitrogen, the ionisation potential diminishes as
the critical temperature and pressure increase, since
the work required to remove an electron decreases
as the gas becomes further removed from the ideal
state. For the same gases, the ionisation potential
F=28-57¢"°'07117rl, where T isthe b. p. on the absolute
scale, whilst for elements boiling between 200° and
2200° Abs., the relationship between T and V is
linear. For elementary gases of n atoms per mole-
cule, each having an ionisation potential V{, the
molecular ionisation potential Vm (i.e., the P.D.
necessary to remove one optical electron from the
molecule) is given by Vn¥nV —D, where D is the
dissociation potential for the molecule.
S. J. Gregg.

Photo-electric ionisation of mercury vapour.
F. G. Houtermans (Z PhySlk, 1927, 41, 619—
635).— The ionisation of saturated mercury vapour
in the temperature range 19—170° (0-002—5 mm.)
varies as the square of the intensity of the exciting
radiation for the lhie 2537 A. In the temperature
range 65— 150°, the addition of hydrogen greatly re-
duces the ionisation, the reduction being approximately
50% for a partial pressure of 102 mm. of hydrogen.
The results are held to demonstrate a linear relation-
ship between the ionisation and the number of
mercury atoms in the 23P 0 state. R. W. Lunt.

Photo-electric properties of thoroughly out-
gassed platinum. L. A. DuBridge (Physical
Rev., 1927, [ii], 29, 451—465).—The photo-electric
emission from platinum foil heated at 1200— 1400°
at 10'8 mm. decreased to a minimum value which
could not be further reduced; this value is char-
acteristic of the gas-free platinum. The long wave-
length limit reached a final steady value of 1958+15 A.
The photo-electric effect is independent of the tem
perature only in the region below 500°. At higher
temperatures up to 1200° the photo-electric currents
increase with rise of temperature, and the threshold
shifts slightly towards the red. A. A. Eidridge.

Photo-electric emission, thermionic emission,
and Peltier effect from the point of view of dual
electric conduction. E. H. Harr (Proc. Nat. Acad.
Sci., 1927, 13, 43— 46).

Comparison of the thermionic and photo-
electricwork functions for clean tungsten. A. H.
W arner (Proc. Nat. Acad. Sci., 1927,13, 56— 60).—
The thermionic and photo-electric work functions for
clean tungsten are identical within the experimental
error. J. S. Carter.
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Electron scattering in helium. E. G. Dymond
(Physical Rev., 1927, [ii], 29, 433—141)—The
velocity and angular distribution of electrons scattered
by single collisions in helium have been measured.
For initial velocities of not less than 100 volts, the
principal energy loss is due to the excitation of the
218 state, corresponding with 20-5 volts. For still
higher velocities, the energy change probably ceases
to bo quantised. A. A. Eldridge.

Energy loss of slow electrons in collisions with
molecules. W. Harries (Z. Physik, 1927, 42,
26—42).—An apparatus is described in which deter-
minations with an estimated accuracy of 3% have
been made of tho energy loss suffered by electrons,
of a velocity corresponding with 5-2 volts, in collisions
with gas molecules. For a hundred collisions, tho
values 0-26 and 0-83 volt have been obtained for tho
energy loss in nitrogen and carbon monoxide, respect-
ively. The values correspond with the absorption
of one vibration quantum in 110 collisions in nitrogen,
and with 31 in carbon monoxide; this result is to be
anticipated from the fact that carbon monoxide has
an electric moment and nitrogen has none.

R. W. Lunct.

Cluster-formation in gas ions. W. Busse
(Aim. Physik, 1927, [iv], 82, 697—712).—A detailed
reply to Nolan’s criticisms. R. A. Morton.

Potential gradient in the positive column of
the glow discharge. 1. Nitrogen, hydrogen,
neon. A. Ganther-Schuize (Z. Physik, 1927, 41,
718—736).—The usual methods of examining the
connexion between the gradient in tho positive
column of a glow discharge and the pressure of the
gas fail to show any law. The two quantities are
not connected. The mean free path | is taken as
tho variable, and is calculated from the measured
pressure and from the partly measured, partly cal-
culated rise in temperature of the discharge space.
It is found, for a glow discharge in nitrogen or
hydrogen, for constant I, that the gradient is inde-
pendent of the current strength. In neon, for higher
current densities, the gradient slightly decreases for
increasing current strength. The equation, gradient

where r is the radius of the tube, dcduced
on theoretical grounds, applies to all three gases.
For nitrogen and hydrogen, m=$; for neon, m=1.
Thus, for neon the gradient is independent of both 1
and the gas pressure. Tho relations between potential
gradient and r agree with tho equation, gradient
=C/r, which Schottky deduced from his theory of
the ambipolar diffusion of the positive column. The
relationship fails, first, with decreaso of gas pressure
when tho mean free path is large compared with the
diameter of the tube, so that the diffusion law no
longer holds,, and, secondly, when the pressure is so
groat that tho positive column detaches itself from
the walls of the vessel and becomes an independent
tube or thread-like structure. Thus, tho law applies
betweon the same pressure limits as give a true glow
discharge. W. E. Downey.

Effect of velocity distribution on the deflexion
of atoms in an ihhomogeneous magnetic field.
W. H. Rodebusnh (Proc. Nat. Acad. Sei., 1927, 13,
50—52).
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Definition of an element according to the
International Commission on Chemical Ele-
ments. G.Urbain (Bull. Soc. chim. Belg., 1927,36,
124—136).—A resume of the discoveries which in
1923 led the International Commission to define an
element in terms of an atomic number.

J. S. Carter.

Density of boron trichloride and the suspected
variation in the atomic weight of boron. H. V. A.
Briscoe, P. L. Robinson, and H. C. smith (JCS,
1927, 282—290).—The densities of samples of boron
trichloride derived from different sources have been
determined by the method of calibrated glass floats
(A., 1926, 771). The boron trichloride in each case
was the same as that used in the determination of the
ratio BC13: 3Ag (A., 1925, ii, 346), and was subjected
to further purification. The densities so determined
reveal a real difference of approximately 0-01 in the
mean atomic weights of boron from California and
from Asia Minor. W. E. Downey.

Constitution of mercury derived from coal tar.
F. W. Aston (Nature, 1927, 119, 489).—Mercury
obtained from coal tar, where it is present in the
lightest fractions, gives isotopic lines indistinguish-
able from those of ordinary mercury.

A. A. Erdridge.

Straggling of a-particles from radium-C.
G. H. Briggs (Proc. Roy. Soc., 1927, A, 114, 313—
340).—By means of the magnetic deflexion method,
measurements have been made of the distribution
of the velocities for a-particles from radium-C after
passing through sheets of mica of varying thickness.
The stopping power of the mica, measured by
the scintillation method and expressed as the air
equivalent, ranged from 0-315 to 5-056 cm. The
distribution of density in the deflected and unde-
flected bands produced on a photographic plate was
measured with a microphotometer, applying the null
method of Dobson and measuring the density directly
in terms of a neutral grey wedge; results are given
for emergent velocities from 0-98 to 0-22V0. Tho
distribution of energies on emergence is very approxim-
ately Gaussian in form, as indicated by Bohr’s theory
of the phenomenon. From the data for the energy
distribution, it is shown that the straggling of the
ranges can be calculated at any point in the region
investigated, and the contribution to the total
straggling of various parts of the range can be deter-
mined. It is found that the straggling is proceeding
at a maximum rate near the beginning of the range,
half the total occurring in the first 2-4 cm. It is
everywhere found to be about 1-4 times that pre-
dicted by Bohr’'s theory. This indicates that for a
small element of path, 2Q2 where Q is the energy
transferred to an electron, is approximately twice as
great as in Bohr's theory. The experimental and
theoretical results are compared, and it is suggested
that the simplest explanation which accounts for the
discrepancy between theory and experiment is that
the large transfers of energy from the a-particles to
the electrons, which account for nearly all the
straggling, occur twice as frequently as predicted by
Bohr’s theory of the stopping of a-particles.

L. L. Bircumshaw.
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Decrease in velocity of a-particles from
radium-C. G. H. Brigos (Proc. Roy. Soc., 1927,
A, 114, 341—354; cf. preceding abstract).—Using
the apparatus employed in the investigation of the
straggling of a-particles in radium-C (loc. tit.), data
can bo obtained on the photographic plates from
which the mean value of V/Vn for the beam of
a-particles can bo calculated. The values of V/VO0,
over a range of velocity from 0-98 to 0-22V0, have
been deduced from values of r/r0 (r being the radius
of curvature of the path), which were calculated from
the appropriate formula for the deflexion in terms of
r and the dimensions of the apparatus. For velocities
less than 0-55F0, the decrease in velocity was much
more rapid than that found by Marsden and Taylor
(ibid., 1913, A, 88, 443), but was in good agreement
near the end of the range with the results found by
indirect methods by Kapitza (ibid., 1924, A, 102, 48)
and by Curie (A., 1925, ii, 834). The ratio "ol
the number of singly- to doubly-charged a-particles
at various velocities is given by the ratio of the
areas of the density curves of the corresponding
bands, and from the values obtahied it is dcduced
that X/X1=5-3X10-3F43. Tho homogeneity of the
initial velocities of the a-particles was also investig-
ated by means of the same apparatus. No evidence
was found of velocities greater than the average by
more than 1 in 3000. Velocities of less than the
maximum were present, probably due to absorption
in the source. L. L. Bircumshavv.

Relation between the atomic weight of the
isotopic radio-elements and the speed of the
a-particles they emit. G. Fournier (Compt.
rend., 1927, 184, 878—880).—If the atomic weights
(4) of the isotopic radio-elements are plotted as a
function of tho speeds of the a-particles they emit
(v), all the points (except that of polonium) fall on
five parallel straight lines, each of which corresponds
with a determined atomic number, i.e., with a group
of isotopes. Thus, the speeds of the a-particles
decrease proportionally with their atomic weights to
the same extents for the diSerent isotopic groups.
This is expressed by the relation v=v0—JcA where
V0 varies with the group of isotopes and £ is a con-
stant. An atomic weight of 227 is indicated for
actinium, which is probably derived from an isotope
of uranium (/1=239). Possibly v depends on the
force existing between the a-particle and the layer
from which it is emitted. J. Grant.

Passage of a-rays and i3-rays through matter.
E. J. Wirriams (Nature, 1927, 119, 489—490).—
Much of the discrepancy between the results of the
application of classical mechanics to the calculation
of possible energy transfers during encounters between
the moving particle and the atomic electrons and the
corresponding experimental results disappears when
the motion of the atomic electrons is allowed for.
For primary ionisation in hydrogen, the values agree
to within 5%. A corrected value for the stopping
power is given. A. A. Erdridge.

Relative intensities of the groups in the
magnetic (3-ray spectra of radium-B and
radium-C. C.D.E1tus and W. A. W coster (Proc.

Roy. Soc., 1927, A, 114, 276—288).— Previous work
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on (3-ray spectra of radioactive substances has been
concerned almost entirely with the energies of tho
individual groups forming the spectra, but many
important questions are connected with relative
intensities. These have been measured for radium-1?
and radium-C by photometric measurement of the
density of the lines recorded photographically by the
standard focussing method. Intensities of the groups
in the two spectra are measured on the same scale,
and refer to equal numbers of disintegrating atoms.
It is found that the ratio of tho intensities of the
groups due to conversion of the same frequency y-ray
in the K and L levels is independent of the frequency
and approximately equal to that occurring in the
ordinary external absorption of X-rays. The bearing
of this residt on the mechanism of emission of the
groups is discussed. From Gurney's measurement
of the number of electrons in the stronger groups of
radium-5 and radium-C (A., 1926, 5), the numbers
of electrons in the other groups are deduced.
L. L. Bircumshaav.

lonising powers of radium-B and radium-C.
H. Jedrzejovski (Compt. rend., 1927, 184, 596—
598).—The ratio of the amounts of radium-2? and
radium-C in an active deposit of radium is constant
when these arc in equilibrium with the radon, but
varies with the time when they are separated from
it. A formula is deduced for the determination of
the percentage, duo to each of these constituents,
of the total ionisation produced by y-rays from such
a deposit. The method has been confirmed by
measurements of tho ionising power of the deposit
when that due to radium-1? is excluded by lead
screens. A table also is given for the decrease in
ionising power when screens of increasing thicknesses
of aluminium are used. The action of the y-rays
of radium-jB cannot be detected through aluminium
screens more than 60 mm. thick. J. Grant.

Discoloration and luminescence due to Bec-
querel rays. Il. K. Przibram (Z. Physik, 1927,
41, 833—847; cf. A., 1924, ii, 85).—The discolor-
ation produced in various salts of the alkali metals
when exposed to (3 and y-radiations is discussed at
length from the point of view of tho author’s theory
(loc. cit.). Following an account of the effect of
pressure on these phenomena, an equation, involving
four constants, is developed relating the absorption
coefficient (assumed proportional to the density of
neutral atoms produced by the radiation) with the
intensity of the radiation and the time of exposure.
By a suitable choice of constants, this equation can
be used to represent the data of Bélaf on the color-
ation produced in rock-salt; for a constant intensity,
the coloration increases logarithmically with the
time to a limiting value. Data are tabulated referring
to the coloration, the absorption maximum, and tho
stability of the coloration of the hydrides and halides
of sodium, potassium, rubidium, and ceesium.

R. W. Lunt.

Experiments to test the possibility of trans-
mutation by electronic bombardment. M. W.
Garrett (Proc. Roy. Soc., 1927, A, 114, 289—-292;
cf. A., 1926, 1015).—Negative results were obtained
in an attempt to transmute tin into indium in a
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quartz tube apparatus with sealed-in tungsten leads
similar to that used with mercury (be. cit.). It was
found impossible to obtain tin free from all traces of
indium, the most persistent line in the spectrum
being tho 4102. Unsuccessful attempts were made
to transmute titanium into scandium by bombard-
ment in a vacuum with high-speed electrons capable
of penetrating the innermost electronic orbits of the
titanium atom. L. L. Bircumshaw.

Existence of sub-electrons. F. Ehrenhaet
(Z. Physilc, 1927, 41, 708—709).—A reply to Mat-
tauch’s criticism (this vol., 87) of the author’s paper
(A., 1926, 880). E. W. Lunt.

The Main Smith-Stoner scheme of atomic
orbits. M. N. saba and B. B. Ray (Physikal. Z.,
1927, 28, 221—225).—Theoretical. A combination
of Bohr's scheme of atomic orbits with Pauli’s
principle of electron-orbit synthesis gives better
agreement with experimental results than those
obtained by the use of the scheme of Main Smith and
Stoner. W. E. Downey.

Atomic number and atomic structure. G.
Piccardi (Atti R. Accad. Lincei, 1927, [vi], 5, 169—
174).—I1t is suggested that the difference between
the atomic weight and twice the atomic number in
the higher elements is to be attributed to a neutral
zone of protons and electrons exterior to the nucleus,
and therefore relatively easily detached. Attempts
are made on this basis to explain the occurrence of
hydrogen in positive-ray apparatus, and in the
experiments of Rutherford and Chadwick.

R. W. Lunt.

Quantum theory of the emission and absorp-
tion of radiation. P. A. M. Dirac (Proc. Roy. Soc.,
1927, A, 114, 243—265).—The problem is considered
of an assembly of similar systems satisfying the
Einstein-Bose statistics, which interact with another
different system, a Hamiltonian function being used
to describe tho motion. The theory is applied to the
interaction of an atom with an assembly of particles
moving with the velocity of light, and it is shown
that it gives Einstein’'s laws for the emission and
absorption of radiation. The interaction of an atom
with electro-magnetic waves is also considered, and
it is shown that by taking the energies and phases
of the waves to be ~-numbers satisfying the proper
guantum conditions instead of c-numbers, the Hamil-
tonian function takes the same form as in the light-
guantum treatment. The theory gives the correct
valuos for Einstein’'s A’a and B's.

L. L. Bircumshaw.

Theoretical prediction of physical properties
of many-electron atoms and ions. Mole refrac-
tion, diamagnetic susceptibility, and extension
in space. L. Pautino (Proc. Roy. Soc., 1927, A,
114, 181—211).—The wave mechanics of Schrodinger
provides an atomic model which suggests that the
method of treatment used to evaluate the screening
constant sO (cf. this vol., 88) can bo adapted to
derive theoretical values of screening constants to
bo used in the equations representing the mole
refraction or polarisability, diamagnetic susceptibility,
extension in space, and other properties of atoms and
monatomic ions. In following this procedure, the
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assumption is made that the nuclear charge is large
in comparison with that of an electron shell. Since
this requirement is not fulfilled by actual atoms and
ions, an empirical correction is introduced, obtained
from a consideration of the mole refraction and
mole refraction-screening constant of the rare gases
and of some ions in aqueous solution. Theoretical
values are thus obtained for the mole refraction and
diamagnetic susceptibility of a large number of atoms
and ions, the values being in good agreement with
such experimental data as are available. A third
screening constant is also evaluated, which permits
the calculation of the electronic distribution in atoms
and ions and the determination of inter-atomic
distances. It is shown in this connexion that the
study of the diffraction of X-rays by crystals pro-
vides a method for the direct experimental verification
of the form of Schrédinger’'s eigen functions. It is
stated that the general method followed in this
communication is capable of refinements which should
render possible the accurate prediction of the properties
of any atom or ion. L. L. Bircumshaw.
lonised hydrogen molecule and [Schridinger’s]
wave mechanics. W. Arexandrov (Ann. Physik,
1927, [iv], 82, 683—688).—An extension of previous
work (this vol., 5). R. A. Morton.

Radiation and the photo-electric effect. F. H.
Loring (Chem. News, 1927, 134, 129—130).—An
extension of some theoretical considerations on the
fundamental ideas of radiation. R. A. Morton.

Spinning electron in wave mechanics. A.
(Nature, 1927, 119, 492—493).—Mathe-
matical. A. A. Erdridge.

Structure of an atom of nitrogen. H. Cortins
(Chem. News, 1927, 134, 209—212, 273—277).—
Speculative.

Photographic method of spectrophotometry in
the red and infra-red. A. L. Schoen (J. Opt. Soc.
Amer., 1927, 14, 179— 186, and Z. wiss. Phot., 1927,
24, 326—336).—A method is described which permits
the use of suitable photographic plates for spectro-
photometric measurements throughout the range
200—900 mu. L. F. Gitberrt.

Electronic states and band spectrum structure
in diatomic molecules. [1ll. Intensityrelations.
R. S. Mulliken (Physical Rev., 1927, [iij, 29, 391—
412).—The correspondence principle predicts definite-
intensity relations for P, Q, and 11 band lines in.
molecules having a rotational energy term F(j)—
B(j~—s2)+ ee<provided ais an electronic quantum
number correlated with a precession about the inter-
nuclear axis (along which the angular momentum
ahs2it is directed). HOnl and London’s equations
for the three possible cases Aa=0, +1, have been
altered in form. Theoretical and experimental results
are in qualitative agreement for various electronic
emission bands, and for oscillation-rotation absorp-
tion bands corresponding with a'=a"=0.

A. A. Erdridge.

Bands in the secondary spectrum of hydrogen.
H. s. A11en and I. Sandeman (Proc. Roy. Soc.,
1927, A, 114, 293—313; cf. A., 1925, ii, 909).—
The band with head at 4582-58 A., comprising a
P, Q, and R combination, which was described in

Carrelli
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a previous communication (loc. cit.) and attributed
to triatomic hydrogen, has been found to be one of a
large number of similar bands. These bands occur
in groups, the bands of a group being spaced out at
intervals of about 92 wave-numbers, the spacing
being in some cases approximately constant and in
others conforming to a quadratic law. The bands
are found both in the range of wave-lengths measured
by Merton and Barratt (A., 1922, ii, 461) and by
Tanaka (A., 1925, ii, 909), and also in the infra-red
region investigated by Allibone (A., 1926, 873). Two
groups occurring in the latter region have been con-
sidered in detail. Experiment has shown that in
some cases the lines of the group are enormously
enhanced in the spectrum of the arc in hydrogen
at higher pressures. The bands must originate in
molecules with large moments of inertia, and other
considerations are advanced which support the view
that they are due to triatomic hydrogen.
L. L. Bircumshaw.

Structure and origin of the Swan band
spectrum of carbon. R. C. Johnson (Phil. Trans.,
1927, A, 266, 157—230).—The Swan band spectrum
has been studied both experimentally and theoretic-
ally. The sources used were a carbon arc burning
iu hydrogen and the discharge through a vacuum
tube containing traces of carbon gases and filled
with 20—50 mm. of one of the inert gases. The
spectrum was photographed in the second order of
atwenty-one foot grating, and about 2000 lines were
measured. Eleven bands have been assigned to
series and the rotational energy functions evaluated.
The moments of inertia and internuclear distances
deduced therefrom have values appropriate to an
HOCH molecule. The bands consist each of a P
and R branch typical of a dipolar emitter. The fine
structure multiplicity classes the bands as of the
Heurlinger triplet type. The distribution of energy
among the vibrational states shows the Swan bands
to be a high-temperature, non-thermal system. A
new band system with its strongest head at 4770 A.
was found associated with the Swan bands.

The analysis of the spectrum points to an HOCH
molecule as the emitter. Experimental evidence is
also adduced to show that the earlier view that the
Swan bands are due to carbon monoxide is extremely
improbable; the fine structure analysis indicates
that two carbon atoms arc present; the singlet
character of the levels classes the Swan emitter as
an even-valency electron model; the close analogy
to the second positive nitrogen bands (due to neutral

2 molecule) points to its origin in an HOCH mole-
cule. It is probable that in the molecule each carbon
atom retains its /;"-electrons, which are shared by
the CH group and move in Ix orbits. Common

the whole molecule is the complete L-shell of the
our 2t electrons and four 22 electrons. Outside,
ut penetrating to between the nuclei, are the two
valency electrons in 3t orbits. The ground level is

as in the magnesium atom. W. E. Downey.

Spectra excited by active nitrogen. A. E.
park, P. D. Foote, P. Rtjdnick, and R. L. Chen-
atilt (J. Opt. Soc. Amer., 1927, 14, 17—27).—The
acts bearing on the constitution of active nitrogen
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are discussed, and it is concluded that the balance
of evidence is in favour of the older view that the
active gas is composed of neutral unexcited atoms,
and not, as has been recently suggested, of excited
diatomic molecules. Full references are given, and
the following new facts adduced. (1) Active nitrogen
has no absorption spectrum between 6500 and 3200
A .;absorptionin this region would be expected from an
activated molecule, but not necessarily from an atom.
(2) Mercury atoms can receive at least 10 volts
energy from active nitrogen. This energy corresponds
with the lower limit for the heat of association of two
nitrogen atoms. It was also observed that the usual
intensity rules for the mercury multiplets do not hold
for after-glow spectra; and two new bands of the
i3system of nitric oxide, near 2400 and 2300 A., are
recorded. The nitrogen was excited by the electrode-
less discharge, and an apparatus is described suitable
for the introduction of metal vapours into the active
gas.

The after-glow spectra of zinc, magnesium, platinum,
sodium, cadmium, and thallium, and of silicon and
titanium tetrachlorides, are discussed.

S. Barratt.

Absorption bands of nitrogen. H. Sponer (Z.
Physik, 1927, 41, 611—618).—The absorption of
nitrogen has been examined in the range 1700— 1200 A.
by a vacuum grating spectrograph. Two different
band systems are observed, commencing at 1544 and
at 1450 A. The results are discussed at length, with
particular reference to the spectra of carbon monoxide
and of nitric oxide. R. W. Lunt.

[Spectrochemistry of compounds containing
nitrogen. 11.] K. von Atjwers and W. Ernst
(Z. physikal. Chem., 1926, 124, 464).—A concession
of priority to Colson (J3.c.s., 1917, 111, 554) in the
application of spectrochemical methods to the
question of the structure of cyanamide (cf-A., 1926,
994), and a correction. R. Cuthirnr.

Rotational terms in the MgH bands. W. W.
W atson and P. Rtjdnick (Physical Rev., 1927, [ii],
29, 413—418).—Wave-numbers for the first six
branches in the band 5211 A., to which are assigned
the vibrational quantum numbers n'=n"=£, are
tabulated, together with values of AF for initial and
final electron levels and several vibrational levels.
The Kratzer, Kramers, and Pauli formula is applied.

A. A. Erdridge.

Ultra-violet absorption spectra of nickel,
cobalt, and tellurium. J. C. McLennan and
R. F. B. Cootey (Trans. Roy. Soc. Canada, 1926,
[iii], 20, 111, 349—353).—The absorption spectra of
the vapours of the above elements in the lower quartz
and fluorite regions have been examined. In the
region 2402— 1524 A., 26 wave-lengths of nickel, and
possibly 4 additional ones, were shown to be absorbed
by the normal vapour of nickel. Between 2000 and
1448 A., 15 wave-lengths of the spectrum of cobalt
were found to be totally absorbed and 10 partly so by
cobalt vapour. Between 2000 and 1650 A., 11 wave-
lengths were found to be absorbed by tellurium
vapour. R. Cuthinr.

Absorption spectra of metallic vapours. J. C.

McLennan, (Miss) E. Cohen, and M. J. Liggett
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(Trans. Roy. Soc. Canada, 1926, [iii], 20, 111, 365—
376).—The absorption spectra of the vapours of
manganese, nickel, palladium, platinum, lanthanum,
neodymium, praseodymium, and uranium have been
mapped between 1450 and 6000 A. Numerous new
lines are recorded. No absorption by the vapour of
cerium or thorium could be detected. R. Cuthinr.

Ultra-violet spectrograms of carbohydrates.
P. Niedernhofe (Z. physiol. Chem., 1927, 165, 130—
139).— Ultra-violet absorption curves arc given for
dextrose, kevulose, galactose, and lactose; sucrose
shows no absorption in the ultra-violet. The results
are in general agreement with those of Bielecki and
Henri (Ber., 1914, 46, 3627). The form of the curve
for dextrose suggests the presence of a carbonyl

group. C. R. Harestgton.

Spectrochemical studies of hydroxyazo-com-
pounds. IlIl. T. Uemura, N. Yokojima, and
T. Endo (Bull. Chem. Soc. Japan, 1927, 2, 48—51 ;
cf. this vol., 238,291).—The following substances have
been examined spectrochemically, and possess the
forms assigned: benzeneazopyrogallol, ;1-form in
neutral solution, a mixture of the A- and i?-forms
in alkaline solution; “p-nitrobenzeneazopyrogallol,
.4-form in neutral solution, 22-form in alkaline solution;
benzeneazophloroglucinol, A-form in both solutions;
jp-nitrobenzeneazophloroglucinol, .4-form in neutral
solution, 72-form in alkaline solution.

S. J. Gregg.

Absorption spectra and the constitution of
benzene derivatives. IX. Dihydroxybenzalde-
hydes. Theory of auxochromes. N.Varaschko
(Ukraine Chem. J., 1926, 2, 183—235).—It has been
shown (A., 1910, ii, 1015; 1913, ii, 367) that the
isomeric hydroxybenzaldehydes give two types of
absorption spectra. These two types consist of
the aj and a2bands characteristic of benzaldehyde,
and the <£-band characteristic of phenol. When the
hydroxyl group is in the para position, a phenolic
type of absorption spectrum is produced; in the ortho
or meta positions, the gbHwe is very weak or is missing,
and the spectra of the a-type are produced with a
very strong a2-band.

Curves of absorption spectra for 2 : 4-, 3:4-, 2 : 5-,
and 2 : 6-dihydroxybenzaldehydes and their methoxy-
derivatives have been compared in aqueous, alcoholic,
alkaline, and acid solutions, with the corresponding
curves for the hydroxybenzaldehyde derivatives.
With the 2 :4-dihydroxybenzaldehyde derivatives,
the aj-band is shifted towards the ultra-violet, and is
greatly intensified as compared with the corresponding
2-hydroxybenzaldehyde. The <£-band in neutral or
acid solution is shifted towards the ultra-violet as
compared with 4-hydroxybenzaldehyde. In alkaline
solution, the band is shifted somewhat towards the
red end, whilst its intensification either remains
constant or is slightly decreased. Both the neutral
and alkaline solutions are colourless. In neutral or
acid solution, 3 : 4-dihydroxybenzaldehyde derivatives
give a-lines shifted either greatly towards the blue or
slightly towards the red, as compared with 3-hydroxy-
benzaldehyde. In strong alkaline solution, the
bands are shifted greatly towards the red and are very
much intensified. The <£-band is shifted towards the
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blue in neutral solution; in alkalis, towards the red,
with a great diminution of intensity. 2 :3-Dihydr-
oxybenzaldehyde derivatives show a great shift of
the a2band towards the red, with no change of
intensity. The <£-band is missing. The alkali solu-
tions of the compounds are lemon-yellow. Derivatives
of 2 .'5-dihydroxybenzaldehyde resemble the 2 :3-
derivatives.

On the basis of Auwers’ work, (A., 1915, ii, 297)
the probable mechanism by which the above results
are obtained is discussed, and it is concluded that the
various spectra are due to the different kinds of con-
jugation of the double linkings with the hydroxyl
groups. The effects of placing the auxochromes in
various positions as compared with the chromophores
with regard to the formation of colour are discussed
and various corrections to the rules formulated by
Kauflmann and Franck (A., 1906, i, 841) are made.
Finally, it is suggested that the presence of the three
bands can be explained by attributing the a2-band to
the carbonyl group, the <£-band to the phenolic group,
and the ar band to the benzene ring.

From the facts that in o-hydroxybenzaldehyde the
a2band is increased in intensity 120 times, in m-hydr-
oxybenzaldehyde 80 times, whilst in ~-hydroxy-
benzaldehyde the a2- and the ar bands disappear and
the $>-band is increased 20 times, all the types of
absorption spectra for the dihydroxybenzaldehydes
can be explained. In the last case, the disappearance*~
of the aj-band is attributed to the fact that it has been
shifted towards the ultra-violet and is lost in the
much stronger <£-band.

E.Rotusteen.

Excitation of fluorescence in fluorescein.
E. H. Kennard (Physical Rev., 1927, [ii], 29, 466—
477).—The fluorescence curves show a maximum at
about 5240 A .; the excitation curve shows a maximum
at 5000 A. for fluorescence at 5270 A., and at shorter
wave-lengths for other points in the fluorescence
spectrum. Maximum absorption occurs around
4750 A. A. A. Eldridge.

Fluorescence of chlorine and of bromine. L.
Bloch and E. Biroch (Compt. rend., 1927, 184,
744—746).— In the course of experiments on the effect
of an oscillating electric discharge on sodium chloride
and bromide (this vol., 178), a fluorescence character-
istic of the anion of the salt employed has been
observed to appear at a particular pressure. Photo-
graphs of the spectra have shown that the fluorescence
of chlorine consists of groups of channelled bands of
complicated structure situated chiefly between 3960
and 4920 A., those in the middle of the spectrum being
most intense. The intense orange fluorescence of
bromine yielded 25 bands, similar in structure and
arrangement to those of chlorine, between 6400 and
5100 A. (cf. A., 1926, 884). The phenomena are
attributed to the effect of soft X-rays, since the bands
of nitrogen, water vapour, and the first and third
negative groups of carbon are also present.

J. Grant.

Intensity distribution in the JD-line of the
chemilummescence of sodium vapour. R. B.
Hasche, M. P6lanyi, and E. Vogt (Z. Physik, 1927,
41, 583—610).—Measurements of the absorption by
sodium vapour of the D-line emitted from sodium
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vapour, at pressures in the range 5x 10%4—10~2 mm.,
burning in mercuric chloride vapour have shown that
the haif width of the line varies from 0-055 to 0-08 A .;
this variation is attributed to absorption in the
burning mixture. It has also been shown that the
broadening of the line so observed is the same as that
in the light emitted by sodium vapour at correspond-
ing temperatures and pressures. The mechanism of
the reaction is discussed on the basis of these results,
and it is concluded that the observed light emission is
excited by the vibrational energy of the sodium
chloride molecules formed in the reaction.
R. W. Lunt.
Effect of X-rays on thermoluminescence.
(Miss) F. G. w ick (J. Opt. Soc. Amer., 1927,14, 33—
44; cf. A., 1924, ii,714; 1925, ii, 262).— The effect of (a)
variation of temperature on the rate of decay of the
thermoluminescence of natural specimens of fluorite
and calcite, natural specimens after exposure to
X-rays, and specimens heated to remove all thermo-
luminescence before being exposed to X-rays, of
(6) time of exposure to X-rays on maximum bright-
ness of thermoluminescence and rate of decay, and of
(c) keeping specimens for varying lengths of time after
exposure to X-rays before observations were made has
been investigated. Specimens of fluorite which were
not naturally thermoluminescent became so to a
greater or less degree on exposure to X-rays. Crystals
which were naturally active had the intensity at a
given temperature greatly increased, and many of
them acquired, in addition to the luminescence of the
original colour, a new and entirely differently coloured
luminescence, which flashed up before the thermolum-
inescencecharacteristic of the naturalcrystal appeared.
The results suggest a complicated mechanism.
L. F. Gitbert.
Effect of exposure to X-rays on the thermo-
luminescence of some synthetically prepared
materials. (Miss) F. 6. wick and (Miss) M. K.
Stattery (J. Opt. Soc. Amer., 1927, 14, 125—132;
cf. preceding abstract).— Small amounts (0-2—0-4%)
of manganese mixed with calcium sulphate induce a
green thermoluminescence on exposure to X-rays.
The decay of luminescence at 120° is of the “ per-
sistent ” type (cf. Nichols and Howes, Proc. Nat.
Acad. Sci., 1918, 4, 305). The brightness of the
maximum after exposure increases linearly with the
temperature. Saturation is reached at 260° with an
exposure of 1 hr. Synthetic thermophosphors show
an increase in activity on keeping a few minutes after
exposure. Less energy is stored in a specimen of
manganese calcium sulphate if the temperature of
exposure is decreased slightly. L. F. Gitbert.

lonic mobilities for ion rays. F. Koether
(Ann. Physik, 1927, [iv], 82, 639—663).—With a

r8e_surface and high temperatures the emission of
positive ions from salts is reasonably constant.
Kutherford's alternating current method leads to
mobilities of the order of a few cm. per sec. for the
positive ions from silver and cadmium halides over
the temperature range 325—425°. An increase of 20*
in temperature brings about a roughly two-fold
increase in mobility. Greater frequency corresponds
mnith mcreased mobility, an effect which is connected
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with polarisation of the salt at the surface from which
ions are being liberated. The mobilities of ions set
free by other methods (volume ionisation) are of the
order 10~2 10-3, and the evidence points to charged
complexes (cluster-theory) rather than to simple ions
as the carriers in this work. R.A.Morton.

lon-rays. G. C. Schmidt (Ann. Physik, 1927,
[iv], 82, 664—682; cf. A., 1926, 877).—The emission
of ion-rays is very sensitive to the presence of impuri-
ties. Specially purified lead chloride emits negative
ions exclusively, whilst silver chloride, silver iodide,
and cadmium iodide emit only positive ions at
moderate temperatures. The emission falls off with
time, except at higher temperatures. Near the m. p.
it is constant. The presence of impurities frequently
causes the appearance of a maximum in the time-
emission curve, although the occurrence of an emission
increasing with time does not necessarily denote
impurities. The falling off in the emission of a pure
salt is due neither to polarisation of the electrode
or of the salt nor to the formation of complexes as
a result of sudden cooling. The conductivity of very
quickly-cooled salts is greater than that of slowly-
cooled salts. The change, although small, is real,
and it is therefore inferred that the change in emission
of ions is due to a surface effect akin to photo-electric
fatigue and passivity. R.A. Morton.

Separation of molecular streams in magnetic
fields. A. Leu (Z. Physik, 1927, 41, 551—562).—
Improvements are described in the technique of
Gerlach and Stern. The principal error is thought to
arise in the determination of the heterogeneous mag-
netic field. This measurement has been made by
observing the magnetic moment of a bismuth wire in
the field; the value so obtained for the susceptibility
agrees within 3% of the accepted value, and no error
greater than this arises in determining the magnetic
moment in a molecular stream. Zinc and cadmium
show no separation and have therefore no magnetic
moment. A number of determinations have shown
that the atoms of sodium and potassium are to be
associated with one Bohr magneton (x3—4%) and
those of thallium with one third of a Bohr magneton
(£4%). R-W. Lunt.

Magnetic separation in hydrogen streams.
E. W rede (Z. Physik, 1927, 41, 569—575).—A modi-
fication of the technique of Leu (cf. preceding abstract)
has been adopted to determine the magnetic separation
in a stream of unimolecular hydrogen. Tungstic
oxide was found to be most sensitive as a target
indicator, but molybdic oxide, silver nitrate, bismuth
nitrate, and zinc chloride were also found to be satis-
factory, particularly the last, although of slow
reactivity. The separation observed corresponds
with one Bohr magneton per hydrogen atom.

R.W.Lunt.

Electric double refraction in relation to the
polarity and optical anisotropy of molecules. 1.
Gases and vapours. Il. Liquids. C.V.Raman
and K. S. Krishnan (Phil. Mag., 1927, [vii], 3,
713—723, 724—735).—I1. An attempt is made to
correlate, on the basis of Bom’s theory of electrical
birefringence, the available data on the Kerr effect
of gases and vapours with the optical anisotropy
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determined from measurements of light scattering
and with the polarity of the molecules as determined
from measurements of their dielectric constants.
With electrically polar molecules, the orienting
action of an electrostatic field is found to be due
chiefly to the couple exerted on the permanent electric
doublet present and to be much larger than would be
the case if the molecules were non-polar. With the
aid of the simplifying assumptions of Gans (Ann.
Physik, 1921, [iv], 45, 97) regarding the relationship
between the constants of electrical and optical
anisotropy, values of the Kerr constant have been
calculated for several non-polar molecules from the
factor of depolarisation of scattered light. These
values are in good agreement with those observed.
It is shown that in the case of polar molecules having
an axis of optical symmetry, to which the permanent
moment is parallel or is inclined at a known angle,
it is possible to calculate the value of the moment from
the Kerr constant and the depolarisation constant.
Such calculations have been made for hydrogen
chloride, methyl chloride, and ethyl chloride mole-
cules. The value for the hydrogen chloride molecule
is in exact agreement with that obtained by Zahn
from dielectric constant measurements. Altern-
atively, if the value of the moment is known, its direc-
tion can be calculated from the same data, and the
applicability of the method to simple benzene deriv-
atives is indicated. The significance of the negative
value of the Kerr effect in the case of di- and tri-
chloromethane and the positive value in the case of
monoehloromethane is discussed, and is shown to be
in agreement with Born’s theory.

Il. The work has been extended to an examination
of the Kerr effect in liquids. As in the case of
vapours, all the compounds exhibiting large Kerr
effects are electrically polar. The influence of the
polarity on the magnitude of the Kerr effect is greater
in liquids than in vapours. In the case of non-polar
molecules, the moments induced in the molecules by
an external electrostatic field are sufficient to account
for the observed double refraction. In the case of
liquids where sufficient data are available, the observed
Kerr constant is in numerical agreement with that
calculated on the basis of Born’s theory. The theory
is supported also by the available measurements on
the variation of the electrical birefringence of liquids
with temperature. A.E. Mitcherr.

Electric double refraction of benzopurpurin.
T. Wereide (Z. Physik, 1927, 41, 857—863).—The
electric double refraction of aqueous solutions of
benzopurpurin (wt. concentration 5-9—95x 10~°) in-
creases less rapidly than the concentration, and is
diminished by high concentration of electrolytes.

R. W. Lunct.

Electrical anisotropy of crystalline liquids.
M. Jezevski (Bull. Acad. Polonaise, 1926, A, 263—
271).—See this vol., 92.

Magnetic rotation of solutions of certain ferric
salts. (Miss) C. E. Richards and R. W. Roberts
(Phil. Mag., 1927, [vii], 3, 770—784).— As previous
work (A., 1925, ii, 478) on the magnetic rotatory
dispersion of certain solutions of nickel and cobalt
had shown that in order to obtain effects character-
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istic of the solute it was necessary to take into account
the rotation due to the solvent, an extension has
been made to solutions in which the paramagnetic
rotation due to the ions in solution preponderates
over the diamagnetic rotation of the solvent. With
ferric sulphate solutions, whilst the rotation of the
solution is positive, the effect due to the salt is
distinctly negative. The rotatory dispersion curve
indicates the presence of at least two absorption
bands, one at 0-53 j. and the other at 0-57 j;. With
ferric nitrate solutions, a similar result is obtained
and an absorption band at 0-535 jj. is indicated. With
ferric chloride solutions, the rotation changes from
positive to negative with increasing iron content.
In the solution of d 1-092, the rotatory dispersion
sion curve suffers amarked change in the neighbour-
hood of 0-57 ji. It is suggested that this is due to a
partial dehydration of the ferric chloride molecule.
All the indications are that ferric chloride and ferric
sulphate solutions have the same magnetic absorp-
tion band. A solution of ferric ammonium chloride
of d 1-091 gave a positive magnetic rotation and the
rotatory dispersion curve gave indications of magnetic
absorption bands at 0-57 and 0-53 j;.
A. E. Mitchert.

Connexion between chemical valency, electron
grouping, and crystal structure. W. Hxjme-
Rothery (Phil. Mag., 1927, [vii], 3, 301—305).—
Some of the conclusions of Grimm and Sommerfeld
(A., 1926, 560) are criticised. Examples are quoted
in which the same atomic configuration can be pro-
duced by more than one method of binding together
of the atoms or by more than one electronic configur-
ation. It is therefore held to be unjustifiable to argue
that the fact that similar space-lattices are formed by
different elements indicates similar electronic struc-
ture. It is also pointed out that the deduction from
X-ray evidence that silicon and the compounds carbon
silicide, boron nitride, aluminium nitride, and beryll-
ium oxide are non-polar in the solid state, and that
the atoms are held together in the solid in the same
way as the atoms of carbon in the diamond lattice,
should be received with caution. A. S. Russell.

Electronic nature of isomeric transformations.
I1. F. l.Berezovskaya (Ukraine Chem.J., 1926, 2,
250—276; cf. A., 1926, 887).—The effect of magnetic
fields on the structures of fumaric and maleic acids
has been re-examined. The maximum change of maleic
into fumaric acid occurred in a field of 4750— 5150
units, when 12-75% of the total change took place in
7 hrs. Thereafter, as the field was increased, a small
amount of maleic acid was formed. In a field of
7000 units, fumaric acid broke down analogously
to oxalic acid, which is known to break down into
carbon dioxide and formic acid when exposed to a
strong magnetic field.

It is shown that methylfumaric acid is a stronger
acid than fumaric acid, owing to the attraction of the
carbon atom of the methyl group for the electrons of
the carbon atom of the carboxyl group. Methyl-
maleic acid, in which the methyl group acts in the
opposite sense, should be a weaker acid, and therefore
have less mobile electrons. Hence in a magnetic
field methylfumaric acid will be converted into methyl-
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maleic acid. This also explains why dimethyl-
fumaric acid does not exist. The effect of magnetic
fields on alkylated maleic and fumaric acids will be
examined. E. Rothstein.
Electronic interpretation of the constitution of
the boron hydrides and of compounds of boron,
nitrogen, and hydrogen. M. Uimann (Ber., 1927,
60, [B], 610—615; cf. Stock, A., 1926, 1218).—The
position of boron in the periodic system renders
equally possible the attainment of a stable electronic
arrangement by the loss of three or the gain of five
electrons. In the boron hydrides, the hydrogen atoms
represent negative systems in the first case, in that
each gains an electron, and positive systems in the
second case, since each loses its single electron. In
the former case, the hydrogen resembles that of the
hydrides of the alkali and alkaline-earth metals,
whereas in the latter case it is similar to that in the
hydrides of elements on the right side of the periodic
system. If it be assumed that gain and loss of
electrons occur under similar energy conditions, it is
possible to construct molecular models for boron
hydrides and similar compounds from a uniform point
of view. The hydride B2H6 contains a system of
two boron atoms, one of which loses three electrons,
whereas the other gains five. In each portion of the
system, the stable, so-called “ rare-gas ” arrangement
of electrons is present. The.formula B2H Gcan there-

fore be resolved into BH2-BH4 or _g B-~B5-H4,

and this is shown to be consistent with the chemical
properties of the hydride. For the more complex
compounds the following formulae are developed on
similar lines : BH2-BH3-BH-BH4,
BH3BH:!-BH-BH:-BH2, BH2[BH2B]2BH,  and
BH2[BH2-B],,-BH4. For the compounds of boron,
hydrogen, and nitrogen the structures NH-B-NH-B-NH
and BH22NH-BH-NH-B-NH are proposed.
H.Wren.

Constitution of boron [hydride] compounds.
J. A Christiansen (Z. anorg. Chem., 1927, 160,
395—403).—Stock ascribes to boron the valencies
3and 4 in the various hydrides and their derivatives
(A, 1926,1218), but it is now shown that the behaviour
of these compounds may be more satisfactorily
explained on the assumption that boron has valencies
of 3and 5 and a co-ordination number of 4. On this
basis, B2ZHGwould be formulated as H3B;BH3, and
the ammonia compound either as the salt

[HB:BHZA[NH4], or

[HB:nHJ, the former being the more probable in
™w of its analogy to the salt-like compound
BHdNa2 The hydride B4H10 may be written as
ttB:BH2BH2BH3; on hydrolysis, this yields hydrogen

the acid B2H ® 2, the potassium salt of which is
obtained by treating B2H Gwith potassium hydroxide

and may be written as [H2(OH)B-B(OH)H2]K2. The
comparatively great stability of hydrides with 5, 6,
k°r°n atoms is most satisfactorily explained
oy the adoption of ring formulas as follows :
BH2-—--BH2 BH2ZH!BH2 jBid2iBjnLx>hdn2iGM 2
bh2bh-bh, BHotBHretL ¢h,:bh,zb-bh:¢h
> (id (HT)

as the dipolar compound
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Formula (1) accounts for the fact that B5H9 combines
with 4 mols. of ammonia to give BSH9NH?3)4, which
with hydrogen chloride evolves 4 mols. of hydrogen
rapidly and a further 3 mols. more slowly. The
naphthalene formation of (I11) is in agreement with
its chemical properties and with its high m. p.
A. R. Powelrl.

Sizes of ions and the structure of ionic crystals.
L. Pauting (J. Amer. Chem. Soc., 1927, 49, 765—
790).—Theoretical. With the aid of an atomic
model derived from Schrodinger's wave mechanics
(Ann. Physik, 1926, [iv], 81, 109), radii are calculated
for ions in a crystal having a small mutually-deform-
ing force. The sum of the radii of two ions is equal
to the interionic distance in a “ normal ” crystal
composed of these ions with the sodium chloride
structure, a “ normal ” crystal being one in which
strong repulsion occurs only between adjacent anions
and cations, and in which there is only so much
deformation as is shown by the alkali halides. The
calculated radii agree fairly well with the empirical
values of Wasastjerna (A., 1923, ii, 593) and account
satisfactorily for the experimental results both for
“normal” crystals and for crystals in which the
above additivity rule does not hold. Thus in some
crystals (e.g., lithium chloride, magnesium sulphide)
the interatomic distances depend on the anion radius
only, since the anions are in mutual contact. Double
repulsion (i.e., anion-anion as well as anion-cation)
in sodium chloride, magnesium oxide, etc. crystals
makes the anion-cation distances smaller than those
observed. It is predicted that the fluorite structure
is more stable than the rutile structure when the ratio
of the cation radius to the anion radius exceeds 0-65,
and vice versa. This has been verified experimentally.
Similarly, the sodium chloride structure is more stable
than the sphalerite structure when this ratio is greater
than 0-33. This has been verified for certain beryllium
compounds (e.g., the oxide and sulphide), which
are to be considered, therefore, as ionic crystals. The
aptness of such tetrahedral crystals to show deform-
ation is attributed to a tendency of the anion to share
ai> electron pair with each cation. Complex ions are
considered very briefly. S.K. Tweedy.

Effective cross-section of the oriented hydrogen
atom. R. G. J. Fraser (Proc. Roy. Soc., 1927, A,
114, 212—221).— An apparatus is described for study-
ing the normal hydrogen atom under conditions of
space quantisation, and it is found that the effective
collision area presented to the molecules of the resting
gas (either hydrogen or argon) by the neutral hydrogen
atoms in a beam of canal rays is unchanged by space
quantisation. The hydrogen atom in the normal (Is)
state is thus shown to be isotropic. This result ia
confirmed by Unsold’'s analysis of the helium arc
spectrum (A., 1926, 550), and receives a satisfactory
interpretation on the basis of Schrodinger's wave

mechanics. L.L.Bircumshaw.

Determination of the crystallite orientation [of.
metals] by the production of lines of slip. G.
Tammann and H. H. Meyer (Z. anorg. Chem., 1927,
160, 347—354).—The method of maximum reflexion
(A., 1925, ii, 1132) admits of the differentiation of
three chief groups of crystallites on the surface of a
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metal, the cubic, octahedral, and dodecahedral. By-
examining the lines of slip produced when the metal
is subsequently subjected to deformation, it is possible
to determine the exact orientation of these surface
planes to the crystal. For example, with copper or
iron, where slip takes place along an octahedral plane,
the surface, if a cube plane, will show two systems of
slip lines intersecting at an angle of 90°; if an octa-
hedral plane, three systems intersecting at 60°, and
if a dodecahedral plane, three systems two of which
intersect at 110° and the third bisects this angle. In
any conglomerate of crystallites, all these three systems
may develop together with a fourth, characteristic of
cubic crystals, in which the lines are perpendicular
to each other, but, owing to the orientation of the
crystallites to the direction of rolling, no slip takes
place along ono or two of the slip planes in most of
the crystals. The usual average is that 75% of the
crystals show two systems of slip lines, 25% show
three, and 0—0-2% show all four. Examples are
given of the use of the method combined with the
method of maximum reflexion in determining the
orientation of the crystallites in cast copper ingots.
A.R. Powelrl.

Tetragonal structure of carbon steel. N.
Seljakov,J. Kurdumov,and N. Goodtzov (Nature,
1927, 119, 494).—Carbon steel quenching in water
shows the body-centred, tetragonal structure. The
numerical data indicate that the observed tetragonal
structure of steel is a solid solution of carbon in the
body-centred tetragonal lattice of metal atoms.

A. A. Eldridge.

Constitution of mixed crystals. G. Lunde
(Bull. Soc. chim., 1927, [iv], 41, 304—308).—From
the results of the X-ray examination of certain
mixtures (cf. Barth and Lunde, A., 1926, 114, 895),
the general conclusion is reached that two compounds
having different lattices of more or less compact
formation can exhibit pronounced isodimorphism only
if that compound formed from the smaller ions (atoms)
crystallises in the more compact lattice. Exceptions
to this rule are to be attributed to the reciprocal
action of the electronic envelopes of the ions. -A
general consideration of the rule together with
certain experimental results leads to the conclusion
that in mixed crystals the constituents are perfectly
mixed, but one of the constituents replaces the other
in some arbitrary and irregular manner (cf. Vegard
and Schjelderup, A., 1917, ii, 243).

S. K. Tweedy.

Spatial systems of rhombic and monoclinic
heptahydrates of sulphates of bivalent metals,
and the series of mixed crystals
Mg(Zn)SO4,7H,O H. G. K. Westenbrink (REC
trav. chim., 1927, 46, 105—123).—X-Ray investig-
ation of MgS04,7H20 showed that the space-lattice
is of the simple rhombic type F4in Wyckoff's notation,
and the substitution of Cr04 for S04, or of Ni or Zn
for Mg, has negligible effect on the dimensions of the
elementary cell. The monoclinic modification of
FeS04,7H20 is of the type Cm and again the sub-
stitution of Co for Fe has little effect on the lattice.
Of the three views on the nature of mixed crystals,
the one that they consist of conglomerations of pure
crystals of the two constituents is contrary to X-ray
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and other evidence. Tammann’s view that a mixed
crystal is derived from a pure one by the replacement
atom for atom of one type of atom by another, is
also unlikely, for it necessitates the supposition
that the value of n (i.e.,, the number of identical
atoms distributed about a given atom) and also the
dimensions of the elementary cell vary with the com-
position of the mixture. The best view is that the
two types of atoms are distributed irregularly through-
out the crystal, so that, in a given region, only those
of one type are present, arranged according to their
appropriate space-lattice. Thus the crystal possesses
quasi-homogeneity oidy, but its action on X-rays will
be identical with that of a lattice the dimensions of
which are the mean of those of the constituents.
Mixed crystal formation and compound formation can
occur between the same constituents; with the system
MgS04,7H20-ZnS04,7H20, however, the compounds
Mg2Zn(S04)321H20 and MgZn(S04214H20, as sup-
posed by Hollmann (A., 1901, ii, 436), are not formed,
for both the specific gravity and the refractive index
of the mixed crystals vary continuously with com-
position, and, further, consideration of the lattices
of the constituents and of the mixed crystals shows
that such compounds are impossible. S. J. Gregg.

Effect of temperature on the crystal structure
of calcite. C. Tsuboi (Proc. Imp. Acad. Tokyo,
1927, 3, 17— 18).—A preliminary account is given of
the effect of temperature in altering the mean relative
positions of the atoms in a crystal of ealcite. The
value of the parameter, {9 defining the positions of
the oxygen atoms at the ordinary temperature is 0-25,
and this value decreases as the temperature is raised.

W. E. Downey.

Crystal structure of hexamminecobaltic iodide
[Co(NH3)g8I13. R. w. G. Wyckoft and T. P.
McCutcheon (Amer. J. Sci., 1927, [v], 13, 223—233).
— From powder and Laue photographs of crystals of
[Co(NHJ3)g]13, it appears that the correct structure is
Co at 46, | at 4c and Se, N at 24a, with w=about
0-20. The length of the edge of the unit cube con-
taining these four molecules is 10-88 A.

C. J. Smithells.

Crystal structure of selenides of beryllium,
zinc, cadmium, and mercury, and determin-
ation of lattice constants. w. Zachariasen (Z.
physikal. Chem., 1926,124, 436— 448).—The crystals
of beryllium, zinc, and mercuric selenides are of the
zinc-blende type, and the lengths of the edges of the
elementary cubes in A. are 5-129+0-004, 5-661;0-003,
and 6-068;0-004, respectively. Cadmium selenide
crystals are of the wurtzite type, and the lattice
dimensions are a=4-30+0-01 and ¢=7-01+0-02. A
method of determining the limits of error in deter-
minations of lattice constants by Wyckoff's method
is worked out. R. Cuthill.

Lattice-structure and electrical conductivity in
the mixed-crystal seriesgold-copper, palladium-
copper, and platinum-copper. c. H. Johansson
and J. O. Linde (Ann. Physik, 1927, [iv], 82, 449—
478; cf. A., 1926, 112).—The correlation between
maxima in the conductivity-composition curves in
mixed-crystal series and the appearance of super-
imposed structure effects in the X-ray study of the
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alloys have been fully confirmed. Alternate heating
and cooling hasten the appearance of regular orient-
ation in the gold-copper series. In the palladium-
copper system, alloys richer in palladium than 50 at- %
exhibit poor conductivity together with a face-centred
cubic lattice free from superimposed structure effects,
Tempered alloys containing up to about 25 at.-%
of palladium are good conductors and show evidence
of structure superimposed on the face-centred cubic
lattice. Within the range 38—50 at.-%, the con-
ductivity is high and the body-centred cubic lattice
shows the superimposed structure. On the other hand,
alloys quickly cooled from the m. p. show poor con-
ductivity and ill-defined crystal structure. The
absence of the body-centred lattice at concentrations
higher in palladium than 50 at.-% is said to be due
to the. inability of palladium atoms to replace copper
atoms in this lattice. Hojendahl's views on electrical
conductivity in alloys indicate that a lattice lacking
in continuous lines or planes of similar atoms will
exhibit poor conductivity, and the present work
provides support for the idea. The system copper-
platinum exhibits a face-centred cubic lattice with
superimposed structure accompanied by high conduc-
tivity in the neighbourhood of 25 at.-% of platinum.
In the region 40—50 at.-%, a trigonal phase appears
with a maximum in the conductivity-composition
curve at ICu:IPt. From about 60 at.-%, the
lattice is a face-centred cube with the conductivity
decreasing as the proportion of platinum increases.
The quickly-cooled alloys show no superimposed
structure and the conductivity falls to a relatively
low minimum in the region 50—70 at.-%. The
trigonal phase is discussed in some detail.
R. A. Morton.

X-Ray patterns of mullite and sillimanite.

J.F.Hystop andH. P. Rooksby.—See B., 1927, 219.

X-Ray analysis of clays.
See B., 1927, 219.

Analytical interpretation of the X'-ray spectra
of fatty acids and their mixtures. J. J. Trillat
(Compt. rend., 1927, 184, 812—814; cf. A., 1926,
890).—Variations previously recorded in the X-ray
spectra of pure fatty acids are due to the method of
preparation of the specimen rather than to the presence
of impurities. Orientation by fusion or evaporation
of alcoholic solutions gives consistent results. The
spectra of mixtures of two fatty acids consist usually
of faint rays, and depend on the method of preparation
of the specimen and on the proportion and difference
m m. p. of the constituents. Separate spectra of the
constituents are not obtained if the acids contain
almost the same number of carbon atoms, except when
traces of an impurity lower the m. p. of the mixture
and promote their simultaneous orientation. With
triglycerides, this has been used for detection of mar-
garmeinbutter. The positions of the rays cannot be
determined from the proportions of the constituents,
and the use of thin lead sheets is preferable to that of
glass for mounting in their qualitative determination.

L. B. Strutinski.—

, . J. Grant.
-i-xiay investigation of optically anomalous

crystals of racemic potassium chlorosulpho-

acetate. W. G. Burgers (Proc. Roy. Soc., 1927,
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A, 114/222—229).—Jaegers view (A., 1925, ii, 948),
that the apparently orthorhombic crystals of racemic
potassium chlorosulphoacetate are really twins pro-
duced by almost perpendicular crossing of monoclinic
lamella}, has been tested by an X-ray investigation
of the crystals. The crystals used were either the
same as those employed by Jaeger or had been grown
under similar conditions, i.e., from aqueous solutions
containing potassium bromide or chloride. A number
of oscillation photographs about different crystall-
ographic directions were taken, and the results indic-
ated that the crystals are truly orthorhombic, and
that the irregularities of their habit must be caused
by a slight difference in orientation of successively
crystallised layers. The dimensions of the unit cell,
which contains eight groups

[CHC1(S03K)-CO2K,1-5H20], are a=8-58, 6=8-60,
¢=23-76 A. The halvings correspond with the space-
group Qu, the underlying lattice being the simple
orthorhombic lattice ro. It is probable that the
optical anomalies of the investigated crystals can be
explained by the presence of internal strains, and that
the presence of alkali halides in the mother-liquor

was, directly or indirectly, the cause of strained

lamellar growth. L.L.Birgumshaw.

Space-lattice of i-erythritol. N. Schonfeldr,
It. Herrmann, and O. Hasse1 (Z. physikal. Chem.,
1926, 124, 305—317; cf. Burgers, A., 1926, 339).—
The X-ray diagram of i-erythritol shows that the unit
cell is space-centred, has a volume of 1116-72x10'24

cm.3, and contains eight molecules.

H2y-oH ghg molecules are symmetrical with

OH*<JH respect to a centre of inversion. Thus
HC-OH both the active and the meso forms have
OH-¢'1l the space formula (1), but in the active
Js 2 form the -CH2OH groups lie in front of

the plane of the paper, whilst in the meso
form the lower one lies behind it. R. Cuthirr.

Structure of soil colloids. J. Ductaux (2me.
Cons. Chim. Inst. Intern. Chim. Solvay, 1926, 91—
123).—Both cellulose nitrate and cellulose films have
the properties of a uniaxial crystal cut perpendicular
to its axis; whatever be the conditions under which
the film is formed, the birefringence remains constant.
It is concluded that cellulose in a normal condition
can be likened to a uniaxial crystal and that the
biaxial varieties are oriented. Work on the birefring-
ence and X-ray investigations of nematic soil colloids

is discussed. Chemical A bstracts.

Recrystallisation centres in metals. A. E.
van Arkel and P. K oets (Z. Physik, 1927, 41, 701—
707).—It is shown that the number of crystals of
y-iron in mechanically deformed strips of steel is
approximately proportional to the number of crystals
of a-iron in the undeformed strips. R.W.Lunt.

Matthiessen's rule. W. Geiss and J. A. M. van
Liempt (z. Physik, 1927, 41, 867— 871).— The
temperature coefficients of resistance of cold-wrought
pure tungsten, molydenum, nickel, and platinum have
been compared with those of samples of the metals
treated in various ways. Although the specific
resistance of each group of samples varies considerably,
Matthiessen’s rule (Ann. Physik, 1864,122, 47) that
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the product of the specific resistance and the mean
temperature coefficient of resistance is a constant
has been verified for these metals. R.W. Lunt.

Electrical properties of some metallic com-
pounds. H. Andare (Compt. rend., 1927, 184,
741—742).— Compounds of silver with sulphur or
phosphorus will absorb a further quantity of these
elements, in the fused state, at low temperatures.
Their electrical resistances then decrease regularly
with rise of temperature, particularly when sulphur is
present, within limits which vary according to the
sample. Direct current slowly displaces the silver,
but alternating current at low temperatures has no
apparent effect. J. Grant.

Conduction of electricity by heavy metal
sulphides. C. Tubandt and M. Haedicke (Z
anorg. Chem., 1927,160,297—317).—At temperatures
between 200° and 300°, compressed cylinders of black
antimony trisulphide, lead sulphide, stannic sulphide,
and molybdenum disulphide behave as purely metallic
conductors. Cadmium sulphide is a non-conductor
up to 250°, above which temperature it becomes a
metallic conductor, its conductivity increasing rapidly
with rise of temperature. Red antimony sulphide
and yellow arsenic sulphide remain non-conductors
below their transformation and m. p., respectively.
Silver sulphide and cuprous sulphide are therefore
the only electrolytic and mixed conductors (in the
(3-modifications) among the heavy metal sulphides.
The double sulphides of silver with arsenic and
antimony sulphides behave, like a silver sulphide,
as purely electrolytic conductors in which the arsenic
and antimony sulphides are inert constituents, only
the silver ion migrating under the influence of the
current. A.R. Powell.

Dependence of surface tension on electric
charge. O. Ruff, G. Niese, and F. Thomas (Ann.
Physik, 1927, [iv], 82, 618—626).—The relation
between the surface tension on a spherical droplet of a
conducting material and the density of the electrical
charge has been investigated. The equation c'=a—
TE— pl2pe (s is the density of the charge in e.s.u., a
is the normal surface tension, a that of the charged
droplet, p the radius) is deduced and confirmed
experimentally for mercury. R. A. Morton.

Behaviour of drops and drop-electrodes in
high electrical fields. O. Ruff, G. Niese, and F.
Thomas (Ann. Physik, 1927, [iv], 82, 631—638).—
The behaviour of drops of a variety of organic and
inorganic materials in electric fields of high intensity
has been investigated with respect to atomisation,
brush discharge, phosphorescence induced when the
particles fall into liquid air, viscosity, and surface
tension. Atomisation occurs with a field of 20,000
volts in all the liquids tested except fused metallic
elements and alloys. Liquids exhibiting low values
for viscosity and surface tension are readily converted
into sprays. The charge has only a small effect on
the surface tension. The brush discharge observed
at the orifice of the capillary is especially marked
for glycerol, wax, fatty oils, phenanthrene, phenyl
salicylate, and dextrin solution. The phosphorescence
excited when the charged particles fall into liquid
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air is very marked for diphenylamine, ethyl benzoate,
gelatin solution, paraffin oil, and glycerol. The
sodium and potassium eutectic exhibits a bright
yellow glow as the droplets fall in an atmosphere of
hydrogen at pressures below one atmosphere.
R. A. Morton.

Unipolarity of lead sulphide. H. Luke
(Physikal. z., 1927, 28, 213—221).—Thieme’s observ-
ation (ibid., 1916, 17, 615) that etched or roughened
metals and crystalline alloys show unipolarity is
denied. The compressed powder of crystalline lead
sulphide behaves similarly to the crystal. Heating
does not affect the unipolarity of large crystals, but
increases the unipolarity of the compressed powder.
Chemically-prepared lead sulphide shows no uni-
polarity, but heating at 150° or outgassing in a
vacuum confers unipolarity on the resulting material.
Heating at 600° causes the unipolarity to he reversed.
The removal of moisture and gas from the compressed
powder increases the unipolarity. W. E. Downey.

Transverse thermo-electric effect in metal
crystals. P. W. Briagman (Proc. Nat. Acad. Sci.,
1927, 13, 46—50).

Magnetic properties of various substances.
S. Berkman and. H. Zocher (z. physikal. Chem.,
1926, 124, 318—326).—The magnetic susceptibilities
of a number of dyes and metallic oxides and salts
have been determined by measuring the force exerted
upon them in a non-uniform magnetic field.

R. Cuthirnr.

Calculation of magnetic susceptibility of
sodium chloride from data on intensities of
X-ray reflexions. E. S. Bieler (Trans. Roy. Soc.
Canada, 1926, [iii], 20, 111, 489—495).—A method of
calculating the susceptibility of a diamagnetic atom
from the electron distribution curve is described.
The values calculated from available data for sodium
chloride are rather larger than the experimental
values, but the agreement is such as to justify the
calculation of electron distribution from X-ray
reflexion data. R- Cuthirnr.

Measurement of resolving power of photo-
graphic materials. O. Sandvik (J. Opt. Soc.
Amer., 1927, 14, 169—177, and z. wiss. Phot., 1927,
24, 336—347).—Resolving power, as determined by
the parallel fine method, decreases linearly with the
logarithm of the ratio width of line/width of space.

L. F. Gitbert.

Extinction coefficient measurements with
diverging light. D. S.yirrars (J. Opt. Soc. Amer.,
1927,14, 29—32).—The divergence of the light beam
from a monochromator slit introduces less than 0-5%
error in extinction coefficient measurements if the
ratio of the total light transmitted rather than the
ratio of the intensities is used in the calculations.
The use, in photo-chemical work, of parallel light,
produced at the expense of intensity, is therefore often
unnecessary. L. F. Gitvert.

Preparation and optical properties of calcium
hydroxide crystals. F. w. Ashton and R.
Witson (Amer. J. Sci., 1927, [v], 13, 209—218).—
Calcium hydroxide crystals obtained by various
methods, which are described, show the same crystal
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form and refractive indices. The crystals belong to
the hexagonal system and occur as short hexagonal
prisms or plates with perfect cleavage parallel to
the (0001) face. The refractive indices are co=
1-574+0-003, e=1-045J;0-003 for sodium light.
Birefraction is 0-029; df 2-230+0-005; interference
figure is uniaxial negative. The lattice constants
are flo=3-579, e0=5-028 A .; the unit cell contains one
molecule. C. J. Smithells.

Specific heats of ahighly-cooled non-condensed
phase. J. E. verschaffelt (Compt. rend., 1927,
184, 603—604).—The author disagrees with the
assumptions of Perralds (this vol., 101; de Kolosovski,
ibid., 301) J. Grant.

Limiting value of latent heat of vaporisation at
the absolute zero. J.J.Van Laar (J. Chim. phys.,
1927, 24, 115—119).—The latent heat of vaporisation
does not tend to zero at the absolute zero of temper-
ature, as stated by de Kolosovski (A., 1926, 119S).
The internal latent heat comprises two terms, the
thermal energy and the potential energy; according to
Nernst's heat theorem, the thermal energy may
become zero at 0° Abs., but the potential energy,
which is represented by a term of the form a/v,
could only do so if the volume v of the liquid were to
vanish. Onnes has shown experimentally that the
latent heat of helium reaches a minimum at 1-5° Abs.
and then increases with falling temperature, which
isexplained by the variation (with temperature) of the
constants a and b of the equation of state; b increases
with falling temperature, but a reaches a maximum at
a very low temperature and then decreases, reaching
alimiting value at 0° Abs. Contrary to de Kolosovski’'s
assertion, KirchoS’s law for the variation of latent
heat with temperature holds at very low temperatures.

S. J. Gregg.

Thermal decomposition of nitrosyl chloride.
H.A. Taytor and R. R. Denst1ow (J. Physical Chem.,
1927, 31, 374—382; cf. Trautz and Gerwig, A.,
1925, ii, 878).— The decomposition of nitrosyl chloride
has been investigated between 700° and 900° by a
dynamic method in which the rapidity of the reverse
reaction was overcome by an increased rate of flow
of the gas, by diluting with nitrogen. The effect
of an increased surface (quartz) was negligible, and
the temperature coefficient and energy of activation
apparently have the values 1-025 and 6000 g.-cal.,
respectively. On the radiation theory, this energy
of activation at the temperatures employed corre-
sponds with a wave-length of 4-769 j;, which does not
correspond with any known absorption band in the
spectrum of nitrosyl chloride. L. S. Theobald.

Thermal conductivity of carbon dioxide. H.
Gregory and S. Marshall (PI’OC. Roy. Soc., 1927,
A,114, 3564—366).—The discrepancies in the absolute
values of the thermal conductivity of carbon dioxide,
as determined by various observers either by the
cooling-thermometer method or the hot-wire method,
are probably due to the practice of attempting to
eliminate convection losses by reducing the pressure,
i-uch a procedure is justified only if the reduction of
piessure is not carried beyond the point at which the

mem i.Ce Pa™ e molecules becomes comparable
with the dimensions of the containing vessel. The
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apparatus used in the present investigation is a
modification of that described by Gregory and Archer
(A., 1926, 231), using a vertical instead of a horizontal
system of tubes, and taking every precaution to
eliminate convective losses. Six series of readings
were taken, corresponding with six wire temperatures
varying from 8-908 to 25-147°, the thermostat temper-
ature being maintained at 0°. By plotting the values
of the absolute thermal conductivity against the
corresponding mean gas temperatures, it is found
by extrapolation that the value at 0° is 3-604 X 10-5
g.-cal. cm.-1 sec.-1 deg.-1 The temperature coefficient
of thermal conductivity in this region, deduced from
the slope of the curve, is0-0027. L.L.Bercumshaw.

Heat conductivity of gases. S. weber (Ann.
Physik, 1927, [iv], 82, 479— 503).— Further refine-
ments have been introduced into the improved
Schleiermacher method. The new measurements
result in a value of 573-8—574-2 X 10~7 for the absolute
heat conductivity of atmospheric air at 0°; the
earlier value was 568-0 xIO-7. For neon, the new
value is 1104x 10~7, the old was 1089x10~7; for
carbon dioxide, the corresponding values are 343-1X
10~7 and 339-3 X10-7. The source of this discrepancy
of about 1% has not been traced. R. A. Morton.

Uncondensed systems at low temperatures.
N. Perrakis (3. Chim. phys., 1927, 24, 169—172).—
It is demonstrated thermodynamically that the
molecular heat of any gas at a sufficiently low temper-
ature becomes identical with that of a monatomic
gas, thus confirming Eucken’s data for the specific
heat of hydrogen at low temperatures (A., 1912, ii,
232). H. F. Gitive.

Density of water vapour. T. Snhirai (Bull
Chem. Soc. Japan, 1927, 2, 37—40).—A sealed bulb
containing a weighed quantity of water was broken by
electrical heating, thus releasing its contents into
the enlarged top of a barometer tube, on which the
pressure was read. The mol. wt. of water so obtained
never deviated by more than 0-3% from the theoretical
value for unassociated water molecules, over the
range 80— 140°. S. J. Gregg.

Simple proof of the failure of Dalton’s law for
real gases. M. Jakob (Z. Physik, 1927, 41, 737—
738).— It is shown that Dalton’s law of partial
pressures does not apply to gases for which pv is not
constant with increasing p. W. E. Downey.

Pressure effect on mixing gases. M. Jakob
(Z. Physik, 1927, 41, 739—742).—From the measure-
ments of the isotherms of helium, neon, and helium-
neon mixtures by Holborn and Otto (A., 1925, ii,
851), it is deducible that when helium and neon, both
at the same pressure, are mixed, under constant
volume and isothermal conditions, a comparatively
large pressure alteration is to be expected.

W. E. Downey.

Vapour pressure of liquid oxygen and nitrogen.
B. F. Dodge and H. N. Davis (3. Amer. Chem. Soc.,
1927, 49, 610—620).—The vapour pressure of oxygen
is given by log10 ~(atm.)=—372-808/1'+4-18939—
0-0006195T, or, less accurately, log10 —366-523/
T +4-06295; that of nitrogen is given by logKlp =
—316-824/21-[-4-47582—0-0071701T+2-940 X10-5T 2,
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or logl0p=-304-494/2#3-93352. The simpler rela-
tions hold remarkably well over a very large pressure
range up to the critical point. S. K.

Vapour pressures of hydrogen cyanide. H.
Sinozaki, R. Hara, and S. Mitsukuri (Tech. Repts.
Tohokulmp. Univ., 1927, 6, 157—167).—An accurate
method of determining the vapour pressures of liquid
and solid hydrogen cyanide is described. Vapour-
pressure equations derived from measurements made
between 187-09° and 319-30° Abs. have been calculated
and the following constants deduced : m. p. —13°+
0-1°, heat of fusion 1942 g.-cal./mol., heat of sublim-
ation at a number of temperatures including the
value 8768 g.-cal./mol. at the m. p., heat of vaporis-
ation at a number of temperatures including the
value 6484 g.-cal./mol. at the b. p. 25-8°, the chemical
constant 3-58. M. S. Burr.

Van der Waals’ equation at the critical point.
V. Kirejev (Z. Elektrochem., 1927, 33, 91—94).—
Theoretical. The ordinary solution of van der
Waals’ equation at the critical point leads to three
values of the constant a in terms of the critical
constants and, on substituting experimental critical
data, these values are usually notably divergent.
The value a~21RZTc2CApc and the corresponding
value b=RTcl8pc give best agreement when sub-
stituted in van der Waals’' equation at the critical
point. Moreover, such values of a for various
substances give values of {pct kc)vc, where kc—ajvc2,
which agree with the corresponding values of
Tove{dpldT)c obtained from independent data for
(dp/dT)c previously calculated (A., 1926, 1088).
Hence, kc=3a.pc, where a.=3RT,I&pcvc; if a has
its mean value, 1-42, for normal substances, & 6Tpe
instead of the usual relation ke=3pc. The rcduced
equation of state then becomes : [+ 3(a/<E)[3(c/>/a) —
1]=80, which is converted into the usual reduced
van der Waals equation when a=1.

H. J. T. Ettingham.

Compressibility isotherms of hydrogen, nitro-

Tweedy.

gen, and mixtures of these gases at 0° and
pressures to 1000 atm. E. P.Bartiett (J. Amer.
Chem. Soc., 1927, 49, 687—701).—The observed

compressibilities of hydrogen and nitrogen agree
with those found by Verschoyle (A., 1926, 894); they
are slightly lower (0-5—0-7%) than Amagat’'s values
at low pressures, but for nitrogen agree closely with
his values at high pressures (800—1000 atm.). The
compressibility of a mixture of the gases is not a
linear function of the composition. Empirical relation-
ships are deduced. The normal density of hydrogen
is 0-08982 g. per litre. S. K. Tweedy.

Molecular association in the liquid state.
K. M. Stakhorsky (J. Chim. phys., 1927, 24, 204—
208).—The degree of association of a number of
liguids at various temperatures has been calculated
from existing surface tension data, and is shown
to decrease with increase of temperature and with
increase of mol. wt. H the degree of association
of water be calculated by the same method, an
abnormally high value is obtained at low temperatures,
owing to the anomalous variation of density with
temperature in the neighbourhood of 4°.

H. F. Gilipe.

BRITISH CHEMICAL ABSTRACTS.-—A.

Molecular states of liquids. E. Gapone
(Ukraine Chem. J., 1926, 2, 321—329).—Various
formulas for the calculation of the internal com-

pression of liquids are given and it is concluded that
the equation, P(Mv)m .T,—0-113, where P is the
internal compression, represents the facts best. It
is found that the internal compression (112-3) of
chlorobenzene is approximately equal to that of
dimetliylaniline (115-2), whence the above constant
is calculated. It is concluded that there is no
evidence for supposing that there is greater internal
pressure in liquids the molecules of which are associated
than in those the moleculcs of which are not.
E. Rothstein.

Measurement of surface tension. N.E.Dorsey
(U.S. Bur. Standards Sci. Paper 540, 1926, 21, 563—
595).—Seventeen of the more important methods
of measuring surface tension are described, the most
frequent sources of error considered, and methods
whereby they may be avoided described in detail.
The working equations applicable to each method
are given, and a number of inaccuracies in the liter-
ature are pointed out. H. F. Gitibe.

Surface tension of solids. N. K. Adam (Phil
Mag., 1927, [vii], 3, 863—864).— It is shown that the
assumption made by Antonov (A., 1926, 671), that
the surface tension of a solid is the same as that of a
liquid which neither rises nor falls in a capillary
tube made of the solid, is incorrect and that tie
guantity responsible for the condition of equilibrium
is the work of adhesion of the liquid to the solid.
It is thought to be improbable that any relationship
can exist between this quantity and the surface
tension of a solid. A. E. Mitchell.

Variation of logarithmic decrement with
amplitude and viscosity of certain metals. V.
G. Subrahmaniam (Phll Mag., 1927, [VII], 3, 854—
857; cf. ibid., 1926, [vii], 1, 1074).— Determinations
of the viscosities of a number of metals from measure-
ments of the logarithmic decrements of the amplitudes
of vibration when wires are vibrating in states of
maximum torsional elasticity, indicate that the
coefficient of most metals is of the order 108 poises.
This value is in agreement with that obtained by
lokibe and Sakai (ibid., 1921, [vi], 42, 397), but is
very different from those obtained by other observers.

A. E. Mitcherr.

Viscosity of ether at low temperatures. E. H.
Archibard and W. ure (J.C.S., 1927, 610—614; cf.
A., 1924, i, 493).—Measurements have been made of
the viscosity of ethyl ether over a temperature range
of 0° to —110°. The temperature coefficient of the
viscosity increases rapidly, as the temperature falls,
from 0-99 between 0° and —10° to 3-24 between —100°
and —110°. M. S. Burr.

Diffusion in solutions. E.Urimaitn (Z. Physik,
1927, 41, 301—317).—Furth’'s micro-method for
the determination of the velocity of diffusion in
solutions has been improved so that diffusion coeffi-
cients of coloured solution can be obtained within
6%. Measurements on solutions of neutral-red and
trypanon-red show that the coefficient of diffusion
varies with the concentration in agreement with
Fick’s law, the values given for infinite dilution being
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4-2x10'6 and 3-5xI0~G The size of the particles
has been calculated from Einstein’s equation (Ann.
Physik, 1905, [iv], 17, 549—560). For potassium
permanganate solution, Fick’s law has been found to
hold for concentrations up to 1 or 2%. The coefficient
of diffusion for infinite dilution is 15-2 X106, in
good agreement with the value 15-9 X 10-6 calculated
from Nernst’'s diffusion equation. Data obtained for
solutions of ferric saccharate are employed to derive
an expression for diffusion in concentrated solutions,
according to which it appears that the rate of diffusion
isnot proportional to the gradient of the concentration.
The rate of diffusion is given within 10% by the first
two terms of an exponential series in which the
coefficients are themselves functions of the con-
centration. R. W. Ltjnt.

Pressure of gaseous mixtures. J.E.Lennard-
Jones (Nature, 1927, 119, 459).—Published results
show that the pressure of a gaseous mixture may be
greater than that of either of its constituents, even
when the molecular concentration and temperature
are in all cases the same. Cohesive forces between
molecules tend to diminish the pressure, whilst
repulsive forces tend to increase it; the relationship
of the effects depends on the temperature.

A. A. Eldridge.

Properties of mixtures of acetone and iso-
propyl alcohol. G. S. Parks and C. S. Chaffee
(J. Physical Chern., 1927, 31, 439-447).—The
behaviour of this system departs markedly from the
ideal. Mixing is accompanied by absorption of heat,
amounting to 387 g.-cal./g.-mol. in the case of the
equimolar mixture. The heats of mixing were
determined at 20°, and densities and refractive
indices at 25°. An increase in volume, on the average
0-3%, accompanies the mixing. The vapour pressures
observed at 25° and the partial pressures of the
components of the various mixtures are larger
than the values calculated from Raoult’'s law. The
viscosities at 25°, measured in an Ostwald viscosi-
meter, show an average negative deviation of 34%
from the values given by the cube-root equation of
Kendall (A., 1920, ii, 670). The results indicate that
pure isopropyl alcohol is associated to some extent,
and that the addition of acetone causes dissociation
of the associated molecules. L. S. Theobald.

Significance of dielectric constant of amixture.
H. H. Lowry (J. Franklin Inst., 1927, 203, 413—
439).—A review of the literature showing that the
dielectric constant of a mixture cannot in general
he calculated from the data for the components.

R. A. Morton.

Systems formed by certain inorganic com-
pounds with liquid sulphur dioxide. H. T.
Beach and P. A. Bona (Proc. lowa Acad. Sci., 1925,
32, 328—329).—An investigation of the solubility
relationships of carbon, titanium, and tin tetra-
chlorides, tin tetrabromide, and tin tetraiodide with
liquid sulphur dioxide.

Pormulse for the azeotropic constants for
mixtures of alcohols and halogen compounds.
M. Lecat (Compt. rend., 1927, 184, 816—818).—
formula) are given for the azeotropic lowering (A.,
1926, 1199) in the case of mixtures of an alcohol

F.E
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(methyl alcohol, ethyl alcohol, propyl alcohol, isobutyl-
carbinol, or glycol) with one of a number of organic
halides. In general, the observed and calculated
values agree for the mono- but not for the di-halogen
derivatives. Trihalogen compounds agree with the
formula, except in the case of methane derivatives,
which evolve heat when mixed with ethyl alcohol.
Carbon tetrachloride appears to be normal.
J. Grant.
Partial molal volumes of water and salt in
solutions of the alkali halides. V. K. LaMer and
T. H. Gronwarr (J. Physical Chem., 1927, 31,
393—406).—A method for the calculation of the
partial molal volumes of water, 8vldn0O, and of a salt,
dv/dn, where n0 and n are the number of mois, of
water and salt, respectively, contained in a volume v
of solution, from density determinations is described.
Values for water and the alkali halides at 0°, 25°, and
50° have been calculated from the equations 0»/3»,=
a0-j-a¢vi2j-ctgi/i3+ adm4 and 8v/8n=-f-b + ban?-f-
b33, where m is the molality, and a0, b0, etc. are con-
stants, which have been evaluated from the density
data of Baxter and Wallace (A., 1916, ii, 219). These
values are tabulated and discussed. The density
data for potassium chloride at the above temperatures,
and for rubidium chloride and caesium iodide at 0°,
may be sufficiently in error to account for certain
irregularities, but the values for the remaining
chlorides are mutually consistent. The results, and
especially the effect of temperature, are discussed
in relation to the theory of Webb (A., 1926, 1208).
L. S. Theobald.
X-Ray study of alloys of lead and thallium. E.
McMitrtan and L. Pauring (J. Amer. Chem. Soc.,
1927, 49, 666—669).—X-Ray powder photographs
of a series of lead-thalhum alloys at the ordinary
temperature show the presence of two solid solutions,
one having the structure of lead and the other the low-
temperature structure of thallium. There are no
indications of the existence of the compound PbTI2
(Lewkonja, A., 1907, ii, 261). S. K. Tweedy.

Solubilities and densities of saturated solutions
of sodium and potassium halides at 25°. A. F.
ScottandW. R. Frazier (J. Physical Chem., 1927,31,
459— 463 ; cf. Baxter and Wallace, A., 1916, ii, 220).—
The densities at 25° and solubilities (g. salt/100 g.
water) recorded are: sodium chloride, 1-19796,
26-406; bromide, 1-54181,48-61 ; and iodide, 1-91901,
64-76; potassium chloride, 1-17786, 26-38; bromide,
1-37937, 40-57; and iodide, 1-72111 and 59-75.

L. S. Theobald.

Solubility. X. Solubility relations of stannic
iodide. M. E. Dorfman and J. H. Hildebrand
(J. Amer. Chem. Soc., 1927, 49, 729—737).—The
solubility of stannic iodide between 10° and 40° in
nine organic solvents and in sulphur at 104° and 130°
is recorded. The specific volume of liquid stannic
iodide between 145° and 275° is given by «=0-2368(1 +
0-000791)- The solubilities in these solvents and in
iodine and methylene iodide agree well with the
relative internal pressures of the substances, although
there is no strict proportionality. lIdeal solutions
are obtained with sulphur and with iodine; the
heat of fusion of stannic iodide is calculated to be
4000 g-CaI/mOl S. K. Tweedy.
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Solubilities of metallic derivatives of nitroso-
pbenyUiydroxylamine. A.Pinkus and F. Mabtin
(J. Cliim. phys., 1927, 24, 83— 102).—The application
of potentiometric and conductivity methods is com-
plicated by the tendency of the compounds to
polymerise. An “ indirect ” colorimetric method is
suggested as an alternative. Results obtained by the
conductivity method for the ammonium and potassium
salts are recorded. The values derived for Xq are
93-0 and 86-0, respectively. The mobility of the
nitrosophenylhydroxylamine ion deduced from the
potassium salt is 21-3 and from the ammonium salt
27-8, the divergence being explained by the instability

of the ammonium salt. S. J. Gregg.

Solubilities of metallic derivatives of nitroso-
phenylhydroxylamine. 1l. A. Pinkus and F.
Martin (J. Cliim. phys., 1927, 24, 137—168).—The
solubilities of the nitrosophenylhydroxylamine salts
of the following metals have been determined at 18° by
potentiometric, colorimetric, and conductivity methods
(cf. preceding abstract); the results arein g.-mol./litre,
and are the mean values of all the determinations
made: silver, 1-4 X 10~3; mereurous, < 6-6 X10"7; lead,
1-2x10"4; copper, 1*1x10-5; cadmium, 3-7x10-4;
bismuth 4 X 10*“; antimonious, 4-5X10"5; stannous,
3-5 X 10'5; stannic, 2x 10-5; iron, 3x 10'7; aluminium,
3-4x 10'5; nickel, 8-9X10-4; cobalt, 1-3XI0-3; zinc,
4-9x10*4. Arsenious, arsenic, and antimonic salts
are not precipitated by cupferron. A scheme has
been drawn up for a systematic examination of the
employment of cupferron in gravimetric analysis. The
electrochemical method of determining the solubilities
of sparingly soluble substances has been modified so
that it may be employed for compounds of unknown
composition; comparison of the results obtained by
this method and by the classical method indicates
that whereas the precipitates formed by silver, copper,
cadmium, and zinc are ionised normally in saturated
aqueous solution, giving a cation of the metal and
an anion of nitrosophenylhydroxylamine, the com-
pounds of lead, nickel, and cobalt exist in solution
largely as complexes.

The equivalent conductivities of aqueous solutions
of cupferron and of its potassium derivative have
been measured at 18°. The degree of ionisation of
the salt and the mobility of the anion have been
calculated at a number of concentrations between
0 and 0-1 g.-mol./litre. H. F. Giribe.

Solubility, (Ternary systems of two salts in a
volatile solvent.) C. Toubnettx and (Miire.) M.
Pernot (Bull. Soc. chirn., 1927, [iv], 41, 397—400).—
Experimental technique is described, including a
rapid and accurate method for the removal of the
solid phase by means of a centrifuge.

S. K. Tweedy.

Adsorption of gases by glass walls. V.
Methyl chloride and oxygen. M. Crespi (Anal.
Fis. Quhn., 1927, 25, 25—41; cf. Crespi and Moles,
A., 1926, 1200).—The adsorption of methyl chloride
by glass walls is given by -4=0-25x10~®85 or
0-38x 10~8B5 per sq. cm. of surface, according as
the glass is drawn into tubes or blown into bulbs.
The corresponding values for oxygen are 0-043X
10~@p* 3 and 0-005x 10*8*23. G. W. Robinson.

BRITISH CHEMICAL ABSTRACTS.— A.

Adsorption of water vapour by charcoal. A. S.
Cootidge (J. Amer. Chem. Soc., 1927, 49, 708—
721).—The adsorption isotherms of non-polar sub-
stances on charcoal are concave towards the log p axis,
whereas those of polar substances are mostly convex.
The explanation may lie in molecular association
of the polar substance. Pure charcoal adsorbs only
very small quantities of water, traces of inorganic
impurities increasing the amount to a large extent.
Similar results hold for ammonia. The hydrophobic
nature of charcoal is offered as an explanation. For
relative pressures (i.e., absorption pressure/vapour
pressure of liquid) below 0-1, the adsorption of water
vapour obeys Henry's law over a range —30° to
218°. Above this, the pressure increases less rapidly
than the concentration until a constant relative
pressure of 0-5 is attained. The adsorption reaches a
maximum at the triple point. The heat of adsorption
at the ordinary temperature is approximately equal
to the latent heat of evaporation of liquid water; it
increases slightly as the concentration increases.
At higher temperatures, it is smaller at low con-
centrations and increases more rapidly with rising
concentration. The partial molal heat capacity of
adsorbed water at low concentration is 38 g.-cal./mol.

S. K. Tweedy.

Absorption of hydrogen and carbon dioxide by
pyrophoric iron, nickel, and cobalt. 1. N. L
Nikitin (J. Russ. Phys. Chem. Soc., 1926, 58, 1081—
1094).—The absorption of hydrogen and carbon
dioxide by finely-divided iron, cobalt, and nickel was
investigated at various pressures and temperatures.
The pyrophoric metals were obtained by the reduction
of their carbonates with hydrogen at 520° for iron,
and 350° for nickel and cobalt. At higher temper-
atures, the metal powders rapidly became crystalline,
and lost much of their absorptive power. The
addition of aluminium oxide raised the crystallisation
temperature. Iron, which adsorbed hydrogen strongly
at the temperature of liquid air, was inert between
—80° and +16°, and at higher temperatures absorbed
the gas in increasing quantities. The low-temperature
surface absorption obeyed Freundhch’'s expression,
a=kplin. Carbon dioxide was strongly absorbed,
even at the ordinary temperature. On heating
at 500°, absorption of the gas by the metal and inter-
action took place. Nickel (which contained 9% of
occluded gas impossible to remove) adsorbed hydrogen
at Ipw temperatures. A film of hydride is formed at
the ordinary temperature, which begins to dissociate
at 100°. The absorption of carbon dioxide was very
slight at all temperatures. Cobalt and hydrogen
gave variable results, whilst values with carbon
dioxide were intermediate between those of iron and
nickel. M. Zvegintzov.

Absorption of gases by finely-divided metals.
H. N. I. Nikitin and W. l. Sharkov (J. Russ.
Phys. Chem. Soc., 1926, 58, 1095—1100; cf. pre-
ceding abstract)—The preparation and absorptive
properties of finely-divided lead, copper, and silver
were investigated. No results could be obtained with
pyrophoric lead, prepared by the reduction of the
carbonate, as it became crystalline below 300°.
Copper did not absorb hydrogen at all, and carbon
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dioxide only in small quantities at —80°. Silver,
prepared by coagulation of Bredig's colloidal solution,
absorbed hydrogen and large quantities of carbon
dioxide at low temperatures, but rapidly became
crystalline at 150—200°.

Iron absorbed gaseous ammonia readily between
—18° and 100° according to Freundlich’s expression,
but not at all at 500°. The absorptive power of
cobalt is about one tenth that of iron, but persists
up to 330°. Pyrophoric nickel could not be easily
obtained, as it crystallised rapidly. Addition of
precipitated aluminium oxide greatly increased its
absorptive power, due, probably, to the specific
adsorptive properties of the alumina.

M. Zvegintzov.

Chemical reactions and sorption phenomena.
Il. S.Liepatov (J. Russ. Phys. Chem. Soc., 1920,58,
983—993; cf. A., 1926, 571).—The application of
the law of mass action to sorption phenomena is
investigated. The selective sorption of acid radicals
by basic gels, and vice versa, from neutral salt solutions
is considered as a heterogeneous chemical reaction,
which takes place inside the solid phase, after an
initial surface adsorption. The active mass of the
solid sorbent does not remain constant. Various
expressions for the kinetics of sorption processes
are compared, and the bimolecular formula : dxjdt=
k(a—yx)2 where y is a constant due to secondary
processes, is investigated experimentally for the
systems: alcoholic  starch-alcoholic  potassium
hydroxide, wool-nitric acid, and wool-hydrochloric
acid. The agreement is satisfactory. Regarding
the phenomenon as a balanced reaction salt, RA-f-
acid HA' RA'+HA, an expression for the amounts
of free RA' and HA produced is deduced and tested
for the systems nitroalizarin-copper acetate; man-
ganese dioxide gel-copper acetate, manganese dioxide-
cupric chloride. The agreement is very close. The
effect of temperature is also studied. The theoretical
significance of these results is pointed out, and the
necessity of considering absorption and adsorption
as fundamentally different phenomena is emphasised.

M. Zvegintzov.

Adsorption in salt solutions by manganese
dioxide and general deductions from this
phenomenon. I, Il, and IlIl. M. Getloso (ANn.
Chim., 1926, [x], 6, 352—424; 7, 113—115).—

The adsorption of saltsfrom solution, more particularly
by precipitated manganese dioxide, has been examined
(cf. A., 1920, ii, 334; 1922, ii, 589; 1923, ii, 540; 1924,
ii, 413). The variation in the properties of manganese
dioxide precipitated under varying conditions was
also studied. The main conclusions are summarised
below. The composition of the manganese dioxide
varies slightly but definitely with the conditions of
precipitation. The precipitate is colloidal in nature,
an™ is represented in general by the formula
80MNO2MNO, the bivalent manganese oxide repre-
senting the “ impurity ” present in the colloid. This
is more or less completely replaced by the adsorbed
substance, the composition approaching more and
more closely to the simple formula Mn02 as the
guantity of adsorbed substance is increased. A
relatively smaller amount is displaced by iron than
by nickel, but the total adsorption of the latter is
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less. This variation in the composition of the
adsorbent is, however, negligible in the study of tho
adsorption phenomenon itself; The latter is specific
and characteristic of the salt solution employed,
being relatively the more marked the more dilute
the solution. In no case was evidence of a definite
compound between the adsorbed substance and the
adsorbent obtained, the adsorption increasing with
increasing concentration of the soluble salt towards a
maximum value, which corresponds with saturation
of the solid phase. The same results are obtained
with a previously precipitated specimen of manganese
dioxide, but the total adsorption is less (about 0-6
in the case of iron). This is presumably due to the
smaller surface area of the adsorbent owing to the
presence of larger grains. The effect of concentration,
temperature, and acidity on the adsorption is similar
to the corresponding effects on the hydrolysis of salt
solutions. It would thereforo seem that the adsorption
involves a preliminary hydrolysis, and the subsequent
substitution of the “ impurity ” in the adsorbent
by one of the products of hydrolysis. Thus increase
of temperature increases the amount of adsorption,
whilst an increase in the acidity of the medium
decreases it, but the decrease is less when a strong
acid, such as sulphuric acid, is replaced by a weak
acid, such as acetic or formic acid. For the same
adsorbent, the same increase in the molecular con-
centration of the solution corresponds with the same
increase in the number of molecules adsorbed,
independently of the nature of the substance adsorbed.
This increase in adsorption with concentration
decreases with rise of temperature, but at no temper-
ature is the adsorption independent of the concen-
tration of the soluble salt. Previous digestion of tho
adsorbent decreases its surface area, and hence its
adsorptive power, the decrease at any particular
temperature being greater the longer the period of
pre-digestion (but never vanishing), whilst for equal
periods of digestion the decrease is greater the higher
the temperature employed. After adsorption, how-
ever, the surface is no longer modified by contact
mwith the solution, whatever the temperature. In
some cases, adsorption eproceeds with a definite
velocity, and probably obeys the general law for
velocity of reactions in heterogeneous systems. The
adsorption is probably reversible, tending to attain
a dynamic equilibrium, which, however, is established
too slowly for satisfactory experimental investigation.

The green solution obtained by the reduction, in
acid solution, of potassium permanganate by arsenious
acid (Geloso, A., 1921, ii, 115) is a colloidal solution of
manganese dioxide of composition wMn02,Mn0, where
n is much greater than 2. On keeping or warming,
an oxide of manganese is precipitated; the com-
position of this varies continuously according to the
conditions of its formation. In neutral solution,
precipitation occurs during titration ; with insufficient
acid a yellow solution (Mn60Ou) instead of a green
(Mn30 5) is obtained, and with a large excess of acid
the solution becomes rose-coloured (Mn203). The
precipitates are not regarded as definite chemical
compounds, since a very slight alteration in the
conditions alters their composition. Addition of
increasing quantities of silver ions or manganous
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sulphate increases the proportion of oxygen present
in the precipitate, which, in the latter case, approx-
imates very closely to the composition Mn02 Arsenic
acid has a similar, but very much less marked effect,
whilst potassium and nitrate ions are without action.
A similar green solution is also obtained when con-
centrated sulphuric acid is added to a solution of
potassium permanganate and an alkali arsenite
(oxygen being evolved), hutin this case both the liquid
and the precipitated solid phases contain the same
oxide, MnO£. In this colloidal state, the manganese
dioxide possesses a large adsorptive power, the
Uimpurity 7 being displaced by adsorbed salts in
the same manner as previously observed for pre-
cipitated manganese dioxide (cf. above), but to a
much greater extent. On the assumption that the
adsorption is reversible, the heat of adsorption is
calculated with the aid of tbe laws of displacement of
equilibrium with temperature variation, and {except
at the b. p.) the calculated value of K in the equation
y=KC" (Geloso, A., 1923, ii, 540) agrees closely with
those obtained experimentally. An exact determin-
ation of manganese by a modification of Knorre's
method is given (cf.A., 1922, ii, 39S). J.W. Baker.

Adsorption of ions by glass. H. Devaux and
E. Auver (Compt. rend., 1927, 184, 601—603).—
The adsorption of ions by glass was determined by
washing a column of glass-wool with a solution
containing the ion concerned, and afterwards washing
with distilled water. Glass adsorbs cations (e.g.,
calcium, hydrogen, potassium, and quinine) reversibly,
one ion being replaceable by another. Glass weakly
decalcified by acids or by alkali metal salts will
adsorb a single layer of calcium ions instantane-
ously. If the glass is strongly decalcified, penetration
take3 place into the glass corresponding with several
layers of ions, and is a function of the time. Thus
the glass behaves as a gel. J. Grant.

Simultaneous adsorption of ions from solution.
I. Adsorption of metal ions by hydrated
manganese dioxide. M. Menhrotra and K. C. Sen
(J. Indian Chem. Soc., 1926, 3, 297—306).—The
simultaneous adsorption of metallic ion pairs by
hydrated manganese dioxide has been investigated
for mixtures of barium and copper chlorides, barium
and silver nitrates, barium and potassium nitrates,
barium and aluminium nitrates, and silver and
potassium nitrates. With the exception of silver,
the adsorption of any metallic ion is decreased in
presence of another adsorbable ion, but the sum of
the adsorption of the two ions from a mixture is
always greater than the adsorption of either of them
alone. Adsorbed silver ion cannot be replaced by
either potassium or barium ions, although the latter
can be replaced by each other, and in general the
greater the concentration of the replacing ion in
solution the greater is the amount of adsorbed ion
displaced. The cation is adsorbed to a greater
extent from a salt which contains a highly adsorbable
anion, the adsorption of barium from a mixture of its
chloride and aluminium nitrate being greater than
from pure barium chloride, and that of copper from
a solution of copper chloride being increased in
presence of sulphate. J. W. Baker.

BRITISH CHEMICAL ABSTRACTS.-—A.

Adsorption by metallic hydroxides. |I.
Adsorption of arsenious acid by precipitated
ferric hydroxide. K. C. sen (J. Physical Chem.,
1927,31,419— £29; cf. BoswellandDickson, A., 1919,
ii, 49).—The ferric hydroxide used was precipitated
at approximately 25° from 2A-ferric chloride by
excess of dilute ammonia, washed by decantation,
and dialysed until free from chloride. Potassium
chloride, which, in common with ammonium chloride,
was found to have no effect on the adsorption by
ferric hydroxide, was added to prevent peptisation.
The adsorption of arsenious acid in varying con-
centrations by a fixed quantity of hydroxide was
then measured. Ageing of the latter for 4 months
resulted in a 50% decrease in adsorption (cf. Boswell
and Dickson, Joe. cit.). Equilibrium is reached in

3 hrs., and increased contact of the solute with
adsorbent has no effect on the adsorption. The
generalisation of Mecklenburg (A., 1913, ii, 676)

has also been studied. Sodium arsenite is strongly
adsorbed by ferric hydroxide, and the adsorption of
sodium hydroxide is appreciable. When the total
amount of solute remains constant, adsorption
increases with the concentration of the solution,
and when the concentration remains constant, it is
proportional to the quantity of solute present.
L. S. Theobald.

Adsorption. XX. Adsorption of ions from
mixtures of electrolytes by sols of ferric hydr-
oxide and stannic acid, and ion-antagonism. S.
Ghosh and N. R. Dnar (Kolloid-Z., 1927, 41, 223—
229).—Quantitative experiments were carried out on
the adsorption of anions by ferric hydroxide sols
from mixtures of potassium sulphate with each of
the following salts of potassium : bromate, iodate,
oxalate, ferrocyanide, and chloride. Similar experi-
ments were made with stannic acid sol in mixtures
of potassium chloride and barium chloride, copper
chloride and barium chloride, silver nitrate and
copper sulphate. In general, the adsorption of a
given electrolyte is repressed by the presence of
another electrolyte, the degree depending on the
relative adsorbability of the two ions and also on the
adsorbent power of the colloid. The effect of the
second electrolyte is most marked when the adsorbent
power of the colloid is low. The adsorption of the
sulphate ion by ferric hydroxide is increased in
presence of hydrochloric acid or ferric chloride.

E. S. Hedges.

Hydrolytic adsorption. 1Il. Adsorption of
electrolytes by barium sulphate and liberation
of acids and alkalis in presence of neutral salts.
J. N. Mukherjee and J. K. Basda (J. Indian Chem.
Soc., 1926, 3, 371—388).—Detailed results of experi-
ments previously summarised (Mukherjee, A., 1925,
ii, 1149) are given. The amount of acidity developed
in a neutral solution of potassium chloride in presence
of well-washed barium sulphate depends both on the
concentration and nature of the acid present during
the precipitation of the sulphate. If the precipitation
is carried out in absence of acid, the well-washed
precipitate kept in contact with acid for 48 hrs., and
again well washed, it is possible by sufficient washing
to remove the adsorbed acid, so that no acidity
develops on treatment with potassium chloride solu-
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tion. The acidity developed is thereforo duo to the
liberation of hydrogen ions by interaction between
the adsorbed acid and tho neutral salt. The develop-
ment of alkalinity or acidity when, in the precipit-
ation of barium sulphate, one of the solutions is in
cxeess (loc. cit.) is confirmed by E.M.F. measure-
ments, and tho variation of pu with time is inves-
tigated. By electro-osmotic measurements, it is
shown that tho barium sulphato precipitated in
prescnco of cxcess of barium chlorido is positively
charged, whilst it is negativoly charged when potass-
ium sulphate solution is in excess during the pre-
cipitation. This negative chargo is reversed in tho
presenco of 0-00041V-barium chloride solution. The
washed precipitate obtained by mixing equal volumes
of Absolutions of potassium sulphate and barium
chlorido has a slight negative charge, but when tho
potassium sulphato is replaced by iV-sulphurie acid

the precipitate carries a definite positive chargo. The
theoretical bearing of the results is discussed.
J. W. Baker.

Adsorption by a polar precipitate. 1.
Electro-osmotic experiments with silver iodide.
J. Mukherjee and P. Kundu (J. Indian Chem. Soc.,
1926, 3, 335—341).—Tho adsorption of ions from
solutions of silver, potassium, barium, calcium, and
aluminium nitrates, and of potassium chloride, sulph-
ate, bromide, and iodide by carefully purified silver
iodide (cf. Taylor and Beekley, A., 1925, ii, 855) has
been studied by electro-osmotic measurements. The
silver iodide carries a negative charge in contact with
water. The order of adsorption of the cations is
Ag>Al>(Ba,Ca)>K, silver reversing tho charge
on the precipitate. Unexpectedly, the iodide ion is
only weakly adsorbed. The order of adsorption of
the other anions is Br'>N03>CI'>S04".

J. W. Baker.

Adsorption. 1. Explanation of adaptability
phenomenon. V. N. K restinskaia (J. Russ. Phys.
Chem. Soc., 1926, 58, 998— 1017).—An investigation
of the observations of Bayliss and Freundlich on the
phenomenon of adaptability. Both reversible and
irreversible adsorption reactions were investigated.
In the reversible systems, charcoal-agueous
bromine and charcoal-acetic acid, the total
adsorption was independent of whether the charcoal
was added at once or in successive small quantities
eseparated by time intervals. In the irreversible
systems: charcoal-crystal-violet solution, benzoic
acid-charcoal, many days were required for the
attainment of equilibrium, and consequently the
parallel experiments were not strictly comparable.
A new method was devised, based on the principle of
“action impulse,” i.e., the product of the active
mass of the reactants into the time of action, which
gave sets of results which could be compared. The
phenomenon of adaptability was not observed in
these circumstances, and must be ascribed to the
fact that the systems in which it appeared were not
«in equilibrium. M. Zvegintzov.

Surface tensions of water-alcohol mixtures.
P- Brun (Compt. rend. 1927, 184, 685—687).—
<Comparative studies of the surface tensions of mix-
tures of water, ethyl alcohol, and an alcohol com-
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pletely, partly, or non-miscible (propyl, isobutyl, and
/soamyl alcohols, respectively) have been made.
Triangular diagrams, analogous to thoso for tho
densities and refractive indices (A., 1926, 683), have
been constructed, from which the composition of the
mixtures may bo determined. In no case does tho
simplo mixture law hold for the surface tensions.
J. Grant.
Surface tension and viscosity of solutions of
the hydroxides of potassium, sodium, lithium,
thallium, and barium, and of sodium carbonate
solution. O. Faust (Z. anorg. Chem., 1927, 160,
373—376).— The surface tension, viscosity, and specific
gravity of solutions of the hydroxides of tho alkali
metals, barium and thallium, and of sodium carbonate
have been determined at 20° for concentrations vary-
ing from 0-1 to GN. In all cases, except thallous
hydroxide, the viscosity increases rapidly and the
surface tension slowly with the concentration; this
effect is most marked with sodium hydroxide and
least noticeablo with potassium hydroxide. Tho vis-
cosity of solutions of thallium hydroxide decreases
with rise in concentration, probably owing to the
lower state of hydration of the ions.
A. R. Powelrr.
Cell mitosis. W. D. Bancroft and C. Gurchot
(J. Physical Chem., 1927, 31, 430—438).—When the
surface tension of a drop of liquid is lowered locally
at two opposite points, the drop tends to divide
equatorially, along the line of the relatively highest
surface tension. L. S. Theobald.

Dielectric constants of dilute solutions of
electrolytes. H. sack (Physikal. Z., 1927, 28,199—
210; cf. A., 1926, 456).— The dielectric constants of
certain aqueous solutions of electrolytes have been
determined by the Nernst “ bridge ” method for
concentrations of the order 0-00017—0-0013AT. Tho
expression Z>1=D 0(1—ac) reproduces the experi-
mental values (D1 and DO are the dielectric constants
of solution and solvent, respectively, c is the molar
concentration, and a is a constant depending on the
solute). The following values for a were obtained :
sodium chloride, 7-1+1-2; potassium chloride, 6-9+
1-0; lithium chloride, 7-4+1-4; barium chloride,
16-5+2-8; magnesium sulphate, 17-3+2-7; copper
sulphate, 19-0+2-3; lanthanum nitrate, 24-2+3-4;
lanthanum chloride, 26-5+3-3.

On the basis of the dipole theory of tho dielectric
constant of aqueous solutions, theauthor’s expression
£>=D0(1—3-0c), which is applicable only to uni-
univalent salts, has been extended to multivalent
ions. If dl is the drop in tho dielectric constant of
water due to the presence of a univalent ion, and dz
is that duo to an ion of valency z, dz=dx\/z3. This
expression gives, in conjunction with a value of 3-3
for dv a complete account of the experimental data,
within the limits of error. The mathematical basis
for the views expressed is discussed.

R. A. Morton.

Rotatory dispersion, in the ultra-violet, of
aqueous solutions of tartaric acid containing
boric acid. R. Descamps (Compt. rend., 1927,184,
876— 878).—Earlier experiments (this vol., 307) have
been continued using widely different molecular pro-
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portions of boric and tartaric acids. Where definite
conclusions can be reached, tho rotatory dispersion
curves all belong to the anomalous complex type.
Tho results are explained by the presence of at least
two constituents of opposite optical activities and
different dispersions. J. Grant.

Anomalies of Raoult's cryoscopic law. A.
Jottniattx (Bull. Soc. chim., 1927, [iv], 41, 308—
313).—The abnormal mol. wt. obtained for metals in
metallic solvents by cryoscopic methods (A., 1926,
116), as compared with those obtained by other
methods, are shown to give the correct values when
multiplied by the “ coefficient of equivalence ” of
the solute with respcct to the solvent (Guillct, A.,
1906, ii, 357). If, from the point of view of structure
and mechanical properties, 1% of tin in an alloy is
equivalent to 2% of zinc, then the coefficient of
equivalence of tin with respect to zinc is 2. The
correction is inapplicable when allotropic changes
occur (e.g., in the thallium-tin system).

S. K. Tweedy.

Preparation of sols by reduction with tobacco
liguor. A. Janek (Kolloid-Z., 1927, 41, 242—243).
—A filtered, aqueous extract of a cigar produces
colloidal gold on boiling with a dilute solution of
gold cldoridc, tho product being red, violet, or blue,
according to the amount of tobacco liquor used. A
similar experiment, using silver nitrate, gives a brown
colloidal solution of silver. E. S. Hedges.

Colloidal zinc. W. Engethardt (Kolloid-Z.,
1927, 41, 234—242).—An apparatus is described for
the preparation of colloidal zinc in hot water by an
electro-dispersion method, tho influence of temper-
ature, applied voltage, and duration of experiment
on the stability of the product being investigated.
Attempts to stabilise the product by previous addition
of protective colloids were unsuccessful. The coll-
oidal zinc, especially in hot solutions, is rapidly
transformed into zinc oxide. The total zinc content
of tho sol was measured by adding O-liV-sulphuric
acid and titrating the excess with sodium hydroxide,
and the content of free zinc by adding 0-1Afiodine
and titrating the excess with sodium thiosulphate, or
by analysis of the gaseous products of dispersion, or
by measurement of the hydrogen produced on addi-
tion of acid to the colloid. The properties of coll-
oidal zinc arc described as regards colour, coagulation,
viscosity, addition of electrolytes, and protection by
other colloids. The system may be regarded as coll-
oidal zinc in which the particles are protected by a
sheath of zinc oxide. E. S. Hedges.

Preparation and properties of colloidal and
monoclinic sulphur in organic liquids. 1. D.
Garard and (Miss) F. M. Cort (3. Amer. Chem. Soc.,
1927, 49, 630—636).— Sulphur sols were prepared by
passing hydrogen sulphide and sulphur dioxide into
organic liquids, the dense precipitate being removed
by filtration. Tho sulphur concentration obtained
in benzene (taken as a typical liquid) is practically
independent of tho purity of the latter, the order of
introduction of the gases, and the method of stirring.
The deep yellow benzeno sols contain 1-4—1-8% of
sulphur and aro almost unaffected by electrolytes;
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their high stability is probably not duo to the pro-
tective action of acids or water. The sulphur dialyses
through animal and cellulose acetate membranes more
slowly than dissolved sulphur. Evaporation and
freezing of the sol yield amorphous sulphur (? Sfx),
and the solubility of crystalline sulphur in the sol is
the same as in pure benzene. The sols in ethyl
alcohol and glycerol are very unstable, the filtrate in
the former case depositing all the sulphur as mono-
clinic crystals within 2 days. Theso crystals, some
of which were remarkably stable, were also obtained
from alcoholic ammonium polysulphide solutions.
S. K. Tweedy.
Electrolytic preparation of colloidal silver
halides. T. wWereide (Z. Physik, 1927, 41, 864—
866).— Colloidal silver halides are produced when
dilute solutions of hydrochloric, hydrobromic, and
hydriodic acids are electrolysed between silver elec-
trodes by alternating current of frequency 50 cycles
per sec. The freshly-produced micelles have an ab-
normal mobility of 450 x 10-5 cm. sec.-1/volt cm.-1,
which is reduced to the normal value for colloid
particles by the addition of agar-agar.
R. W. Lunt.
Modification of the electric sign of colloids at
will. A. Boutario and (Mire.) G. Perreatt
(Compt. rend., 1927, 184, 814—816).—Two zones
exist in the flocculation of colloidal solutions by
multivalent electrolytes (this vol., 309). The signs
of positive and negative colloids are reversed by the
action of electrolytes with multivalent anions and
cations, respectively, when tho concentrations are
such that flocculation does not occur. J. Grant.

Non-existence of the amorphous state. P. P.
von Weimarn and T. Hagiwara (KoII.-Chem. BEih.,
1927, 23, 400—427; cf. A., 1926, 338).—It is shown
how von Weimarn’s theory has led to the view that not
only crystals, but all forms of matter possess a vectorial
structure. The influence of the degree of dispersion
of the structural elements of a substance on the
vectorial character and the dependence of the degree
of stability on the dimensions of the individual struc-
tural elements which occur in aggregates in the prac-
tically unoriented condition are considered. A sum-
mary is given of the conclusions reached from von
Weimarn'’s theory which have been confirmed by thfr
investigation of disperse systems in polarised light,,
and by X-ray examination. The views of Haber
(A., 1922, ii, 553), relative to the conditions which
give rise to crystalline or amorphous precipitates or
sols, are criticised. L. L. Bircumshaw.

Mechanical methods for dispersion of cellulose.
P. P. von Weimarn (KO“Oid-Z., 1927, 41, 258—
260).—The author's method for the production of
cellulose sols by means of the “ dispersoid mill” is
described. Nordlund’'s method for the dispersion of
liquids (A., 1920, ii, 376) was applied to cellulose,
using a concentration of 0-02—0-08 millimol. of sodium
citrate per litre as the dispersion agent. Ultra-
microscopic particles of cellulose were also observed
in distilled water which had been vigorously shaken
with filter-paper and kept, but the yield of colloid
obtained by this method is too low to make it of
practical use. E. S. Hedges.
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Influence of polymerisation on the Rontgen
diagram. 1. Polymerisation and amorphous
Rontgen spectra. J. R. Katz (Z. physikal. Chem.,
1927,125, 321—330).—The types of Rdntgen spectra
given by polymerised substances such as caoutchouc,
proteins, and polysaccharides are discussed. From
Keesom’s work on liguids composed of small mole-
cules (Proc. K.-Akad. Wctensch. Amsterdam, 1922,
31, 87), it would be expected that the diameter of
the chief amorphous ring would decrease sharply when
the molecules aggregate to form a polymerised mole-
cule. The Réntgen diagrams have been determined
for styrene and m-styrene, isoprene and caoutchouc,
acrylic acid and polymerised acrylic acid, dicycZopenta-
diene and dicyctopentadienc-caoutchouc, and tung
oil. The results show that in no caso is there
any appreciable difference between the diameters of
the ohief rings given by the polymerised and unpoly-
merised molecules. H. F. Gitibe.

Colloidal phenomena in dye solutions. W. C.
Hoimes (J. Amer. Chem. Soc., 1927, 49, 790—791).—
Sparingly soluble rosaniline phenoxide, C20H20N3-OPh,
prepared by the fusion of rosaniline base with phenol,
readily forms aqueous colloidal solutions. Dilution
of such solutions is accompanied by a deepening of
the colour, owing to the dissociation of the solute
molecules; after a time, association occurs and the
colour fades. Dilute alcoholic solutions are fairly
stable. Spectrophotometric measurements are re-
corded. S. K. Tweedy.

Spontaneous structure formation in vanadium
pentoxide sols. H. Zocher and K. Jacobsohn
(Kolloid-z., 1927, 41, 220—222).—An introductory
paper to experiments which show that some sols
separate spontaneously into two phases, one isotropic
and dilute and the other anisotropic and concen-
trated. E. S. Hedges.

Spontaneous structure formation and thixo-
tropy in fresh vanadium pentoxide sols. J.
Jochims (Kolloid-Z., 1927, 41, 215—220).—A drop
of 1—2% vanadium pentoxide sol was examined
under the ultramicroscope during strong illumination,
and the formation of radially disposed, angular, rod-
like particles was observed, the process being accom-
panied by increase in viscosity. This change is due
to heat radiation rather than to light, since the effect
is not observed when the heat rays are filtered out.
The same change is brought about by the addition
of small quantities of sodium chloride, calcium
chloride, or potassium sulphate, whilst higher con-
centrations of the electrolyte cause the formation of
a thixotropic gel. E. S. Hedges.

Formation of hailstones and cause of the poly-
morphic behaviour of ice. K. C.Berz (Kolloid-Z.,
1927, 41, 196—200).— Attention is directed to the
similarity in structure between hailstones and gall-
stones, oolites, etc., particularly in regard to their
formation in concentric shells, and it is suggested
that the water passes into a colloidal state during
the formation of hail. The known physical properties
of solid water under different conditions of temper-
ature and pressure are considered in the light of
molecular association, and it is thought likely that a
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colloidal solution of polymerised molecules is produced
in unassociated water molecules acting as the dis-

persion medium. E. S. Hedges.

Continuity of electrical structure of colloid

particles, ions, electrons, and sub-electrons.
S. N. Ray (Kolloid-Z.,, 1927, 41, 193—195).—
Theoretical. The ratio e/a, where e is the maximum

charge on a particle irradiated by ultra-violet light
and a the diameter of the particle, is a constant
for a given colloidal substance. Consideration of
the increase in charge of a particlc resulting from
the increase of the diameter by an element of
length leads to a new “ atomic ” view of electricity
differing from the electronic view. The cataphoretio
motion of the particles is considered in this light.
E. S. Hedges.
Theory of the colloid reactions of the cerebro-
spinal fluid in reference to clinical practice. w.
Schmitt (Kolloid-Z., 1927, 41, 261—271).—A review
of the colloid reactions of the cerebrospinal fluid.
E. S. Hedges.
Cerebrospinal fluid. A. Steigmann (Kolloid-Z.,
1927, 41, 276—277).—In connexion with the work of
Epstein and Rubinstein (this vol., 274) on the part
of the cerebrospinal fluid precipitable by gold, the
author points out that, in the inhibitive action of
physiologically important substances on the reduction
of silver sodium thiosulphate by hyposulphite, only
cystine has an appreciable effect. It also appears to
be necessary for the nitrogen to remain tervalent
through the absence of acids. E. S. Hedges.

Protected silver hydrosols. J. voigt (Kolloid-
Z. 1927, 41, 271—275).—Addition of water to
“ collargol” causes partial precipitation of the coll-
oidal silver, whilst with the silver sol “ dispargen,”
complete precipitation occurs. The precipitated silver
is peptised by the addition of small quantities of
sodium chloride, and it is considered that small quan-
tities of electrolytes are necessary for the stability of
these sols. The minimal quantity of sodium chloride
required to peptise completely the precipitate from
diluted “ dispargen ” was determined.
E. S. Hedges.

Colour and sensitiveness to light of silver sols.
E. Wieger (Z. wiss. Phot., 1927, 24, 316—325).—
The slow change of colour of dextrin silver sols through
orange, purple-red, and violet to blue is due to the
presence of the sodium hydroxide used in their pre-
paration. The time necessary for the coagulation
to attain a given stage is greater the smaller the
concentration of the sodium hydroxide originally
present. Coagulation is also accelerated by the action
of light, especially that of small wave-length. Spectro-
metric measurements in which the extinction co-
efficient is plotted against wave-length show well-
defined maxima for the purple-red, violet, and blue
sols, and the sols obtained by rapid coagulation show
several absorption maxima, due to the irregularity
of flocculation. Sols having an identical colour by
transmitted light may be different with reflected light,
according to the method of preparation; if produced
by slow coagulation, they show only a turbidity,
since the colloidal particles consist of smaller particles
not in complete optical contact, whereas if obtained
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by rapid coagulation they exhibit a metallic lustre,
the particles being of a compact structure.
S. J. Gregg.

Constitution of arsenious sulphide sol in
presence or absence of arsenious acid. S. G.
Chaudhury and P. Kundu (J. Indian Chem. Soc.,
1926, 3, 345—348).—The atomic ratio of arsenic to
sulphur in an arsenious sulphide sol in which arsenious
acid is in excess is 1: 1-46, whilst in another sol
prepared by the action of an excess of hydrogen
sulphide on arsenious acid, but in which both free
arsenious acid and hydrogen sulphide are absent, the
ratio is 1:2. The constitution of the former sol
therefore corresponds with arsenic trisulphide and the
latter either with As2S3,As2S5 or As2S3,H2S, the latter
being the more probable.

Complexity and micelles. Ferric hydroxide
sol as a typical example of the colloidal state.
G. Maifitano and M. Sigaud (J. Chim. phys., 1927,
24, 173—203).—An extensive investigation has been
made of the properties of ferric hydroxide sol. The
physico-chemical properties, studied chiefly from con-
ductivity and osmotic pressure measurements, are
shown to be those of electrolytic couples, with, how-
ever, a much greater tendency to association. Three
types of flocculation are recognised : (1) When the
solution is slightly opalescent, of a reddish-yellow
colour, and does not show visible particles in the
ultramicroscope, ultrafiltration effects no separation ;
(2) when the liquid is opaque, yellow-ochre in colour,
but homogeneous to the eye, and shows distinct points
of light in the ultramicroscope, ultrafiltration separ-
ates part of the colloid, which is said to be in the
second stage of flocculation ; the ultrafiltrate contains
the colloid in the first stage of flocculation; (3) when
the liquid commences to separate visibly into layers,
ultrafiltration removes the whole of the colloid from
solution, in what is termed the third stage of floc-
culation. Tlio properties of the three forms of pre-
cipitate aro : yellowish-red, and not sensibly revers-
ible; dark red, and easily reversible; brick-red, and
very resistant to the dissolving action of acids. Each
precipitate is formed betweon certain limits of the
ratio iron : chlorine, but is not necessarily of constant
composition.

It is suggested that the precipitates are of the
same type as Werner's co-ordination compounds;
three forms are therefore theoretically possible :
{[Fe(OH)3]|8-Fe}+++Cl13'; {[Fe(OH)3]3-FeCl}++C12 ;
{[FctOHJJ-FeCy+ClI-

A theory of micellary structure is built up from
this point of view, and is adequately supported by a
large amount of experimental evidence.

H. F. Gitibe.
Plant colloids. XVII. Peptisation of starch
by ultra-violet light. M. Sameo (Koll.-Chem.

Beih., 1927, 23, 377—399).—On exposing thin layers
of potato starch in presence of air to the rays of a
quartz lamp, the starch becomes yellow and the
odour of acraldchydo is observed. The properties of
solutions obtained by heating such starch with water
under pressuro indicate that considerable peptisation
has occurred, together with a certain amount of
oxidation and hydrolysis. The behaviour on electro-

J. W. Baker.
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dialysis depends on the length of exposure to ultra-
violet light, the amount of “ gel ” being smaller the
longer the time of exposure. The phosphorus remains
largely in organic combination, and a simple organo-
phosphoric acid can be isolated in the anode cell on
electrodialysis. The cleavage products separated by
ultrafiltration, although possessing a lower optical
rotation, show the typical iodine colorations of the
amylo-eompound. The mean molecular magnitudes
of such compounds have been determined. Observ-
ations have also been made at 50° on starch which
has been previously dried, or washed with hydro-
chloric acid and dried and exposed to ultra-violet
light in a stream of dry nitrogen and in closed vessels
in an atmosphere of nitrogen, whereby oxidation and
hydrolysis are prevented. The solutions prepared
under pressure from the exposed starch are some-
times cloudy and deposit a precipitate on centrifuging.
Wheat starch is also peptised by ultra-violet light,
and in this case the behaviour of the solution on
electrodialysis is the reverse of that of the unexposed
starch. An explanation is offered for this. As with
potato starch, a relatively simple organic acid con-
taining phosphorus is found in the anode cell oil
electrodialysis. L. L. Bircumshaw.

Complexity and micelles. G. Mairfitano and
M. Sigauda (J. Chim. phys., 1927, 24, 103— 109).—
Colloidal particles are formed by the union of com-
plexes, which in turn are micellar, produced by the
grouping of x mols. of a non-electrolyte M about one
or more ions, so that the charge is concentrated at
the centre of the particle; these complexes may
capture more ions, in which case the newly-acquired
charge will be resident in the periphery. A primary
complex would thus be represented as (Mzo)+6r", and
a secondary as [(Miaér)(Mia)]x6r-'. In flocculation,
which consists in the union of complexes, growth
proceeds mainly in geometrical progression, whilst in
crystallisation, where atoms or molecules are added
to much larger particles, it proceeds in arithmetical
progression. The theory explains the three modific-
ations of colloidal solution obtained by hydrolysing
ferric chloride, since they are readily represented
by [Fe(FeO3H3)n]+++CI3, [Fe(FeO3H3)nCI]++Cl2, and
[Fe(Fe03H3)nCI2]+Cl. Moreover, the marked effect
of the addition of anions of high valency in stabilising
ferric chloride sol, contrasted with the negligible effect

of cations, is also readily explained. s. J. Gregg.

Apparent viscosity of colloidal solutions. E.
Hatschek (J. Physical Chem., 1927, 31, 383—392).—
McBain’s hypothesis of ramifying micellar aggregates
(A., 1926, 351) is adversely criticised. There is no
direct evidence of the existence of these aggregates
in viscous sols. The ultramicroscope gives little
information on the structure of these sols, but there
is direct evidence that high viscosity and even gelation
may be exhibited by a sol without aggregation or
even mutual approach of the particles. Furthermore,
sorption experiments can give no information on the
degree of hydration in true or in colloidal solution
and its variation with concentration. The amounts
of liquid taken up by gelatin or rubber during
swelling show that the volumes of the disperse phase
postulated by Hatschek’s formula are not impossible
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or improbable. An examination of the behaviour of
rubber in benzene, carbon tetrachloride, and in tetra-
chloroethane shows that rubber swells more in the
chlorine-substituted derivatives, i.e., in those solvents
in which it exhibits higher viscosities. This is in
strict accordance with the assumptions and formula
of Hatschek. Finally, if the viscosity of a sol varies
with the shear gradient, then single measurements at
arbitrary and unknown shear gradients have no theo-
retical value. L. S. Theobald.

Elasticity and some structural features of
soap solutions. W. seifriz (Third Colloid Sym-
posium Monograph, 1925, 285—295).—Elastic sodium
stearate solution has rod-shaped particles, and curd
masses crystallise from it; inelastic sodium stearate
solution has spherical particles, and no curd crystall-
ises. Sodium oleate is inelastic, and shows ultra-
microscopio spherites. Ammonium oleate forms a
highly elastic dilute solution, but concentrated solu-
tions may be inelastic as sol, although elastic as gel.

Chemical Abstracts.

Viscosity and flow-elasticity of starch paste.
H. Freundirich and H. Nitze (KO”Oid-Z., 1927, 41,
206—215).—The viscosity and flow-elasticity of starch
paste rise rapidly with increasing concentration, and
the high values are due mainly to the amylopectin in
the outer sheath of the starch grain. As long as this
retains its original membranous structure, the elastic
properties do not appear, for a solution of the amylo-
pectin prepared by warming is viscous, but inelastic.
Addition of potassium thiocyanate to starch solutions
produces a marked decrease in viscosity, and par-
ticularly in elasticity, which disappears altogether in
a 2AFsolution. Potassium chloride and potassium
sulphate exert a similar effect, except that at higher
concentrations the viscosity and elasticity rise once
more. Ultramicroscopical observation shows that in
solutions of potassium thiocyanate the membranes
of the starch grains rapidly disappear. It is believed
that amylopectin and amylose are peptised and sub-
sequently broken down, with decrease in viscosity
and elasticity. E. S. Hedges.

Viscosity and hydration. Il. Ageing and
synseresis. S. Liepatov (Kolloid-Z., 1927, 41,
200—206).—A sol of geranin-0 exhibits “ structure
viscosity, and thus the particles cannot be regarded
as independent spheres. Application of Hatschek’s
formula leads to a value for the density of the sub-
stance which is not in keeping with its true density,
indicating that the particles are heavily hydrated.
Measurements of the increase in viscosity and the
change in volume of sols kept for 4 hrs. indicates
that continuous hydration of the particles occurs,
and this is believed to be the cause of the increased
stability of emulsoid colloids with age. On the other
hand, the decrease in stability and in viscosity of
suspensoid. sols with age is attributed to aggregation
of the primary particles. With emulsoid colloids,
the particles increase in size until the force of attrac-
tion between them is sufficient to give the rigidity of
a gel. The liquid still separating the particles may

hen withdraw, accounting for the phenomenon of
synseresis.  Synseresiswas not observed in gels of gera-
nm-G more concentrated than 3% . E.S. Hedges.
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Velocity of coagulation of colloids by salts in
the presence of a peptiser. K. Jabeczynski, G.
Kawenoki, and J. Kawenoki (Rocz. Chem., 1926,
6, 861—868).—The relative rates of coagulation of
ferric hydroxide sols, peptised by ferric chloride, are,
for equivalent quantities of potassium iodide, bromide,
nitrate, and chloride, in the ratio 1:7-92 : 72-9 :169,
whilst potassium thiocyanate and acetate coagulate
immediately, although, according to Schulze (A., 1883,
295) and Hardy (A., 1900, ii, 396), the effects pro-
duced by these univalent anions should be equal.
The differences are attributed to chemical reaction
between the ferric chloride and the added salt. This
effect is well marked with the chlorides, and much
less so with the iodide. In the case of thiocyanate
and acetate, double decomposition occurs and iron
is removed from solution. It is thus evident that the
precipitating power of these anions is closely con-
nected with their ability to combine with ferric
chloride.

For chlorides of the alkali and alkaline-earth metals,
the rates of coagulation give the following series:
Li>Na>K,NH4<Rb<Cs; and Mg>Ca>Sr>Ba.
Whereas the adsorption of cations increases with
increasing atomic weight, this stabilising factor is
opposed by the tendency towards the formation of
double salts. R. Truszkowski.

Volume changes in the formation of rubber
sols. 1. W. A. Gibbons and E. Hazernt (J.
Amer. Chem. Soc., 1927, 49, 620—630).—The form-
ation of rubber sols in xylene is accompanied by a
small volume change, usually (above 30°) a contrac-
tion, which is greatest at high temperatures and low
concentrations. This is in agreement with the known
density change of rubber near 30°. The condition
of the rubber (milling etc.) has no great influence on
the volume change. S. K. Tweedy.

Electrolytic coagulation of colloids. [IV.
Electrometric and conductimetric titration of
mastic sols. A. J. Rabinowitsch and R. Bur-
stein (Biochem. Z., 1927, 182, 110—120).—The pre-
paration of a and 6 mastic sols is described. The
former is obtained by pouring water into an alcoholic
solution of gum mastic, the latter by pouring the
alcoholic solution into water. a-Sols when titrated
with alkali give a conductivity curve with a sharp
minimum, whilst 6-sols show a continuous increase
in conductivity with no minimum or break. The
hydrogen-ion concentration of a-sols, but not of 6-sols,
determined by conductimetric and electrometric
methods is the same. 6-Sols filter very slowly.
a-Sols are more acid than 6-sols, and consist of smaller
particles. Mastic sols, when coagulated by salt solu-
tions, undergo no increase in acidity. Mastic sols
are much weaker acids than arsenic trisulphide sols.
Various cations replace the hydrogen ions of mastic
sols in equivalent proportions. The Hardy-Schulze
law is inapplicable to the process. J. Pryde.

Influence of dielectric constant of medium on
rate of coagulation of an arsenious sulphide sol
by electrolytes. J.Mukherjee,S.G.Chaudhury,
and S. Mukherjee (J. Indian Chem. Soc., 1926, 3,
349—357).—The coagulating concentrations of hydro-
chloric and sulphuric acids, and of potassium, lithium,
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barium, and aluminium chlorides on an arsenious
sulphide sol in presence of varying concentrations of
ethyl and methyl alcohols, acetic, propionic, oxalic,
and formic acids have been determined. In most
cases, the addition of ethyl alcohol stabilises the sol.
With aluminium chloride, the coagulating concen-
tration diminishes -with increasing concentration of
the added substance, but when oxalic acid is added,
it first increases and then diminishes. With barium
chloride, the coagulating concentration is unchanged
with formic acid, decreases with increasing concen-
tration of methyl alcohol, and increases hi all other
cases. The authors believe that the main effect of
the added substance is to lower the dielectric constant
of the medium, and, in agreement with the results of
Ivruyt and van Duin (A., 1914, ii, 182), find that the
behaviour of the coagulating ion cannot be predicted
from its valency. Weiser's explanation (A., 1925,
ii, 108) is shown to be insufficient. J. W. Baker.

Charge reversal by hydrogen and hydroxyl
ions with insoluble organic acids and amines,
and reversal of the charge of hydrated silica and
copper oxide by solutions of salts. J. N. Mukher-
jee and M. P. V. lyer (J. Indian Chem. Soe., 1926,
3, 307—322; cf. Mukherjee, A., 1922, ii, 689).— The
effect of hydrogen and hydroxyl ions and of neutral
salts on various insoluble organic acids, amides, and
esters, and on hydrated silica and copper oxide has
been determined by electro-osmotic measurements.
Benzoic and jn-aminobenzoic acids are positively
charged in contact with their solutions in pure water,
cinnamic, salicylic, boric, and phenylglycine-o-carb-
oxylic acids are negatively charged. Hydrochloric
acid causes a marked increase hi the positive charge
or decrease in the negative charge, and in the case of
boric and the amino-acids, actually causes a reversal
in sign. With the exception of ammo-acids, which
show a preferential adsorption of hydrogen ions,
addition of alkali causes an increase in the negative
charge, whilst neutral salts have very little effect.
The insoluble organic acids, therefore, show a strong,
and generally preferential adsorption of the con-
stituent ions, and also adsorb hydrogen and hydroxyl
ions in the dehydrated state, their effect being in all
probabihty to neutralise the hydroxyl and hydrogen
ions, formed by the dissociation of the fixed water
molecules, in the primary layer. Both salol and
p-nitroaniline are negatively charged in contact with
puro water and show a preferential adsorption of
hydroxyl ions. Both aniline hydrochloride and
aluminium chloride cause reversal of the charge in
hydrated silica. With the latter salt, there is an
increase in the negative charge at low concentration,
then a decrease, and finally reversal as the concen-
tration is hicreased. Sulphate ions reverse the charge
on hydrated copper oxide, but no reversal is observed
with chlorides arid nitrates. Neutral -electrolytes
increase the positive charge on copper hydroxide, the
effect being hidependent of the nature of the cation.

J. W. Baker.

Peptisation of metathoria. G. R. Levi and A.
Reina (Atti R. Accad. Lincei, 1927, [vi], 5, 174—
180).—From X-ray observations made according to
a modified form of the Debye-Scherrer method it
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would seem that the space-lattice of metathoria is
unchanged after peptisation. R. W. Lunt.

Sensitisation of sols by small amounts
of other colloids. S. Ghosh and N. R. Dhar
(Kolloid-z., 1927, 41, 229—234).—Tho sensitisation
of positively-charged colloids, such as ferric hydroxide,
chromic hydroxide, aluminium hydroxide, and certain
colouring matters by the negatively-charged colloids
gelatin, albumin, and tannin is due to a neutralisation
of the charge. On the other hand, the sensitisation
of the negatively-charged colloids, arsenious sulphide,
antimony sulphide, molybdenum pentoxide, silicic
acid, silver, gold, and gum arabic by the same agents
is due to repression of hydrolysis of the sols through
the presenco of small amounts of hydrogen ions in
the gelatin, albumin, etc. E. S. Hedges.

Sensitising of hydrophobe colloids by proteins.
N. N. Andrejew (Biochem. Z., 1927,182, 65— 71).—
Native proteins contain protein anions only, which
at certain concentrations produce a coagulation of
positively-charged sols. At lower concentrations, the
protein anions sensitise the colloids to the action of
neutral salts, whilst at higher concentrations the
protein anions confer protection on the colloids.
Native proteins produce no flocculation or sensitis-
ation of negatively-charged colloids, but may exercise
a protective action, as hi the case of positive sols.
Acidified protein solutions do, however, in certain
concentrations, cause flocculation of negative sols.

J. Pryde.

Decomposition of salt solutions by “ galvano-
colloidal " metal hydroxides. K. Ruegg (Kolloid-
Z., 1927, 41, 275—276).—When a paste of aluminium
hydroxide, or similar colloid, is placed hi a solution
of certain metallic salts, adsorption of either acid or
base occurs, leaving the solution with excess of alkali
or acid. This effect is considered in relation to the
softening of water and the corrosion of metals in
neutral salt solutions. In the latter case, it is sup-
posed that the colloidal skin of hydroxide first formed
adsorbs the basic constituent of the salt, leaving the
acid to attack the metal further. E. S. Hedges.

Imbibition of gelatin dried as a gel and as a
sol. R. A. Gortner and W. F. Hoffman (J
Physical Chem., 1927,31,464"466; cf. A, 1923, i, 965;
Sheppard and Elliott, A., 1922, i, 387).— The imbibition
of water by gelatin dried as a gel and as a sol has
been studied. The initial rate of imbibition is gener-
ally greater in the gelatins prepared from the sols,
but tho amount imbibed is always greater in those
prepared from the gels. The behaviour of the latter
reflects, to a considerable degree, their previous
liistory, and the differences in behaviour between
the sol and the gel preparations are attributed partly
to the persistence of a gel structure.

L. S. Theobald.

Differences in the heat of reaction between
artificial and soil gels of silica, alumina, and
iron with hydroxides. G. J. Bouyottcos (Soil Sci.,
1927, 23, 243—247).—When soils, soil colloids, or
artificial gels of silica, or the hydrated oxides of non
and aluminium are treated with potassium hydroxide
or sodium hydroxide, heat of reaction apart from
heat of wetting is developed. More heat is developed
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with artificial gels than with soils or soil colloids. It
is probable that the soil gels are not in the same
condition as those prepared artificially.

G.

Diffusion of aqueous sodium silicate solutions
across semipermeable membranes. P. B. Gan-
guty (J. Physical Chem., 1927, 31, 407—416).—The
diffusion of aqueous solutions of sodium silicate across
mombranes of parchment and of collodion has been
studied. After equilibrium is reached, the concen-
tration of silica in the original silicate compartment
is usually greater than that in the water compart-
ment. The distribution depends largely on the
original ratio Si02: Na20 of the solutions. Solutions
up to the ratio 3:1 show but small variations in
concentration during diffusion, indicating that the
non-diffusible matter is small in these cases. Beyond
this ratio, the amount of non-diffusible matter in-
creases rapidly. The amount of sodium left in the
silicate compartments also increases, and is greater
than the quantity of sodium in the water compart-
ment. This is taken to indicate that the colloidal
matter at the higher ratios is present as molecular
aggregates or ionic complexes containing sodium and
silica. Measurements of osmotic pressure after equi-
librium has been reached show that the colloidal
matter increases with an increase in the ratio of
Si02 to Na2 (cf. Harman, this vol., 415), and pa
measurements show that hydrolysis plays no great
part in the distribution processes.

L. S. Theobald.

Cation and anion exchange at the surface of
permutite. H. Jenny (KoU.-Chem. Beih., 1927,
23, 428—472).—The ionic exchange between lithium,
sodium, potassium, ammonium, magnesium, calcium,
barium, and aluminium permutites and solutions of a
number of chlorides of uni- and bi-valent metals has
been investigated. The constants 1/p and K in
Wiegner's modification of Freundlich’s adsorption
isotherm, y=K|[cj(a—c)]¥? (where y=the exchanged
guantity on 1 g. of permutite, a=the concentration
of the added solution, and c=the concentration at
equilibrium) have been calculated. The equivalence
of the exchange was confirmed by experiments with
potassium permutite and sodium chloride. The
power of exchange of an ion increases with increasing
atomic weight, and the exchange constants are
directly proportional to the ionic volumes. The
connexion with the hydration effect is discussed. In
the case of univalent ions, the course of exchange
from liquid to solid phase and from solid to liquid
phase proceeds normally. With increasing hydration,
the exchange from liquid to solid decreases, whilst
that from solid to liquid increases. Hydrogen occu-
pies an anomalous position. At low concentrations,
bivalent ions have a greater power of exchange than
the corresponding hydrated univalent ions, but at
higher concentrations the power of exchange is less.
The bivalent ions are more strongly adsorbed by the
permutite than the univalent. The lyotropic series
is not reversed with bivalent ions, as is the case with
univalent. The anomalies shown by bivalent ions
are ascribed to insoluble hydroxide formation with
the hydroxyl ions of the Helmholtz inner layer.

L. L. Bircumshaw.

inorganic chemistry.
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Thermal dissociation of iodine and bromine.
T. DeVries and w. H. Rodebush (J. Amer. Chem.
Soc., 1927, 49, 656—666).— The thermal dissociation
of iodine an@ivbrrmaibiesbas been measured between
300° and 1300° Abs. (approx.) by an adaptation of
Knudsen'’s vapour-pressure method (A., 1909, ii, 385).
The equilibrium constant for 12— > 21 is log10pi2/pj,
——6840/i,+logJIZ~fT121. The entropy of mon-
atomic iodine at 298° Abs. and 1 atm. is 40-5; this is
in agreement with the value predicted by the Tetrode
equation (40-4), but is considered to be too low. The
heat of dissociation of iodine is 31,600 g.-caL (calc.).
The results for bromine are less satisfactory. The
equilibrium constantis logp 2Br/i>Br,=7 —9000/T - j-3-695,
the calculated heat of dissociation being 41,200 g.-cal.
The entropy of monatomic bromine at 298° Abs. and
1 atm. is 38-2, the Tetrode equation predicting 39-0.

S. K. Tweedy.

Theory of concentrated solutions. 11l. E.
Witke and w. Martin (Z. physikal. Chem., 1927,
125, 420—430).—Measurements have been made of
the E.M.F. of cells of the type Br,|O-IAr-HBr
3.V-KCI[-/V-HBr|Br2, with the object of testing the
authors’ theory of highly concentrated solutions
(cf. A., 1926, 906). H. P. Gitibe.

Dilution law for strong electrolytes. B.
Szyszkowski (Bull. Acad. Polonaise, 1926, A,
325— 346).—Molecular conductivity can be ex-

pressed as a function of concentration by 1—a==
1—X/?7=0'5(v—I)[|3cV/2—2yc-(-3Sc32. in which ais
the conductivity coefficient (a=\/\0), v the number
of ions into which the electrolyte dissociates, ¢ the
concentration in moles per litre, and 3 y, and 8 are
constants. By using a sufficient number of terms in
the serial expansion, a dilution law for strong electro-
lytes at any concentration can be obtained. For
uni-univalent salts over the range 0*—0-0001J/,
1—X/fy=1/2 . {&V2—yc+3/2 . Sc32is in agreement with
experiment. Kohlrausch’s data for 16 suitable salts
were used for the calculation of the constants Xg,
p, y, and S. The relationships found provide inde-
pendent support for the Debye-Hiickel theory, and
require that ), p, y, and S should be considered as
characteristic chemical constants of salt solutions.
The ionic mobilities of a number of univalent ions
are computed, and the values compared with those
of Kohlrausch and of Debye. By an application of
the Debye-Hiickel theory, the mean ionic radii have
been calculated for the 16 salts considered.
R. A. Morton.

Formation of complexes between cadmium
and alkali halides. F. Bourion and E. Rouyer
(Compt. rend., 1927, 184, 598— 600).— EbuUioscopic
determination of the equilibrium constants has shown
that in the formation of salts of the type K2[Cdl4],
K2CdCl4, and NaZCdCl4], the constants decrease
with the atomic weights of the halogens and of the
alkali metals (cf. A., 1923, ii, 534; 1926, 796).

J. Grant.

Aqueous solutions of sodium silicates. V.
Osmotic activity, lowering of vapour pressures
andf. p. R.W. Harman (J. Physical Chem., 1927,
31, 355—373; cf. A., 1925, ii, 1065; 1926, 478, 796,
907).—Measurements have been made at 25° by a
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dynamic method of the lowering of the vapour pressure
of sodium silicate solutions of the ratio Na20 : Si02=
1:1 and 1:2 over the concentration range 0-1—
253, and the lowering of the f. p. by the ordinary
Beckmann method has been found for the ratios
2:1,1:1,1:2, 1:3, and 1:4 over concentrations
ranging from 0-01 to 2-0iVw. The results from the
two sets of measurements are in fair agreement, and
are expressed, in both cases, in terms of the ionic
and activity theories. The osmotic activity in the
case of the ratios 2 :1 and 1: 1, and to a lesser extent
1 :2, is high, especially in dilute solutions, but in
concentrated solutions the ratios 1:3 and 1:4 show
an abnormally low osmotic activity, which, however,
is unexpectedly high in dilute solutions. It is sug-
gested that the ratio 1:1 represents the metasilicate,
Na,Si03, which hydrolyses and ionises, giving rise to
sodium, hydroxyl, and Si03' ions and crystalloidal
silicic acid. The ratio 1:2 represents the salt
NaHSi03, behaving in a manner similar to the meta-
silicate, and giving, in addition, the ion HSIi03.
The ratios 1:3 and 1:4 suggest the existence of
complex aggregates in concentrated solution and of
ionic micelles of the composition [wiSi03,«Si02aq]r
where (w+n)/m equals the ratio Na2 :Si02 (cf.
Ganguly, this vol., 415). L. S. Theobald.

Influence of an “ indifferent’ gas on the
concentration and activity of a vapour in equi-
librium with a condensed phase or phases. |II.
1. R. McHarfrie (Phil. Mag., 1927, [vii], 3, 497—510;
cf. A., 1926, 355).—The concentration of water
vapour, in equilibrium with liquid water in presence
of air up to a pressure of 100 atm., has been measured
at 25°. The presence of filters in the high-pressure
portion of the apparatus has been found to influence
the results to a marked extent. The probable
influence of such filters is discussed. The calculated
activity coefficients are in good agreement with those
derived from the results of Pollitzer and Strebel
(A., 1925, ii, 104). The results are compared with
those obtained previously for the system sodium
sulphate-water (A., 1926, 355). A. E. Mitchell.

Dissociation pressures of calcium, strontium,
and barium carbonates. w .D utoit (J.Chim.phys.,
1927, 24, 110—114).—The pressure was measured by
a dynamic method, the carbonate being placed in a
tube heated in a long furnace, and the carbon dioxide
swept out by a slow stream of nitrogen and weighed
in an absorption vessel. The results for calcium
carbonate, covering the range 707—885°" agree
closely with those of previous workers obtained by
the static method using a manometer. Measurements
were also made on strontium carbonate at tem-
peratures between 950° and 1175°, and on barium
carbonate over a small range. S. J. Gregg.

Influence of salts on the solubility of water in
phenol. R. Cernatescu and E. Papat il (Z
physikal. Chem., 1927,125, 331—340, and Ann. Sci.
Univ. Jassy, 1927,14, 285—301).—The solubility was
determined by measuring the temperature at which a
solution of water in phenol, saturated at 18°, became
turbid as the solution was cooled, after the addition
of a known quantity of the salt in question. The
solubilities of the alkali halides in phenol, saturated
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with water at 18°, are found to be in the same order
as that of the metals in the periodic table, as is also
their power of reducing the solubility of water in
phenol. For a constant ratio of phenol to water, the
Rothmund equation (r—T10)/r]=K (A., ii, 1900, 467)
is found to hold for the alkali halides over a wide
range of concentrations. For the alkali iodides, K is
proportional to the true radius of the positive ion,
as calculated by Born. H. F. Gitive.

Solubility influences. 1V. Salting-out of
aniline from aqueous solutions. S. Glasstone,
(Miss) J. Bridgman, and W. R. P. Hodgson (J.C.S,,
1927, 635—640).—A continuation of previous work
(cf. A., 1926, 18; this vol., 14). The solubility of
aniline has been determined at 25° and 50° in agueous
solutions of various salts. From the data for salts
insoluble in aniline, “ hydration numbers ” for both
cations and anions have been determined on the
assumption that the number for the iodide ion is zero.
The hydration numbers of the anions are very similar
to those previously obtained (loc. cit.) by the salting-
out of ethyl acetate, but the results for some of the
cations are abnormal. This may be due to hydrolysis
of the salts, or may be connected in some way with
the basic nature of the aniline. Experiments on the
salting-out power of mixtures confirm the previous
conclusion, that this is equal to the sum of the salting-
out powers of the constituents, provided allowance be
made for the electrical interaction of the ions.

M. S. Burr.

Solubility of calcium salts. 1. Solubility oi
calcium carbonate in salt solutions and biological
fluids. A. B. Hastings, C. D. Murray, and J.
Sendroy, jun. Il. Solubility of tricalcium
phosphate in salt solutions and biological fluids.
I1l1. Solubility of calcium carbonate and
tricalcium phosphate under various con-
ditions. J. Sendroy, jun., and A. B. Hastings
(J. Biol. Chem., 1927, 71, 723—781, 783—796, 797—
846).— 1. A formula for the solubility of calcium
carbonate in solutions of known hydrogen-ion con-
centration and carbon dioxide tension has been
derived. The influence of the hydrogen-ion concentra-
tion and of the presence of other salts on the solubility
product has been studied. In the presence of dis-
solved phosphate, there is a tendency to form super-
saturated solutions. The solubility of calcium carbon-
ate in solutions of sodium citrate varies with the
concentration of citrate and with the hydrogen-ion
concentration. It is concluded that a slightly dis-
sociated calcium citrate compound is formed. When
solutions of citrate saturated with calcium carbonate
are shaken with solid calcium phosphate, the calcium
content decreases. From analyses of serum, it would
appear that the solubility product for calcium carbon-
ate is 10"640, compared with 10~740 in salt solutions
of similar ionic strength. Calcium carbonate does
not dissolve in serum from which much of the calcium
has been removed by oxalate, nor does it precipitate
from serum the calcium concentration of which has
been augmented by the addition of calcium chloride
even in presence of solid calcium carbonate, but after
inorganic phosphate has been removed the equi-
librium appears to be reversible with respect to
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calcium salts. The solubility of calcium carbonate
in serum of various concentrations and in exudates
has been studied. Although it was not possible to
demonstrate that the serum of parathyroidectomised
dogs was less able than normal serum to retain
calcium in solution, it was found that the parathyroid
hormone, when added to solutions of inorganic salts,
did actually tend to prevent the precipitation of
calcium carbonate.

Il. The following equations are derived for the
dissociation constants of phosphoric acid : pK{—
2-11-0-5VV, pX2=7-15-1-25vV, and pK3= 12-66
—2-25V/jx, where jj. is the ionic concentration. Values
are obtained for the solubility product of calcium
phosphate. When serum is shaken with calcium
phosphate, the calcium content decreases without a
corresponding diminution in the phosphate ions, and
it is suggested that calcium carbonate is precipitated,
although no precipitation of calcium takes place when
the serum is shaken with calcium carbonate.

I1l. From the solubilities of calcium carbonate and
of calcium phosphate in salt solutions of various
hydrogen-ion concentrations, expressions have been
obtainedfor the solubility products in termsof the total
ionic concentration and also for the activity coefficients
of these two salts as well as of the calcium ion. The
results have been compared with similar data obtained
from experiments in which the calcium content of
serum was determined under various conditions, and
in particular the rate at which calcium is lost when
the serum is shaken with calcium phosphate and
calcium carbonate has been ascertained. The effect
of alteration of the serum concentration and of the
presence of red blood cells on the solubility of these
salts has been determined. These results are best
explained by the assumption of the existence of some
slightly dissociated calcium complex.

W. 0. Kermack.

Co-existing liquid and vapour phases of
solutions of oxygen and nitrogen. B. F. Dodge
and A. K. Dunbar (J. Amer. Chem. Soc., 1927, 49,
591—610).—The liquid-vapour phase equilibria for
binary mixtures of oxygen and nitrogen have been
examined, the pressure and the composition of
the phases being tabulated from 90° to 125° Abs.
The interpolated results for 1 atm. differ consider-
ably from those obtained by Baly' (A., 1900, ii,
589) S. IC. Tweedy.

Application of phase rule to calculation of
liguid and vapour compositions in binary
systems. Deviations from Raoult’'s law for
hydrocarbon mixtures. G. calingaert and L. B.
Hitchcock (J. Amer. Chem. Soc., 1927, 49, 750—
<65).— The isothermal p-v graph for the vapour in
equilibrium with a homogeneous binary liquid mixture
yields a family of curves, each curve corresponding
'nth a given composition of the liquid. Such systems
are completely defined by two independent variables,
e?, pand T. If two systems are known for which
Vand T are the same, x and y, the molar fractions of
constituent A in the liquid and vapour phases,
respectively, will also be the same, and for each
system LAX-\-VAy=CA, where LA and VA repre-
sent the molar quantity of A in the two phases,
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and CA the total quantity of A in the system. VAIs
obtained with the aid of the appropriate p-v curves,
p and T being the same for each system; L is cal-
culated from Ca-\~Cb—L-\-V, and so x and y may be
determined without involving analysis of the phases
present. Vapour pressure-composition data for 25°
are tabulated for systems of butane with pentane,
heptane, benzene, and “ straw-oil,” and also for the
pentane-heptane system. The respective deviations
of the total pressure at 20 mol.-% of the lighter
constituent are 4, 0, 64, —2-6, and 7. Except for the
butane-heptane system, which obeys Raoult's law
even although the relative internal pressures are not
the same, the results agree very well with Hilde-
brand's views. A critical review of previously
published relevant data is given. S. K. Tweedy.

Freezing points. 1lIl. The syncrystallisation
rule of Bruni. J. Timmermans (Bull. Soc. chim.
Belg., 1927, 36, 179—190; cf. Viseur, this vol., 312).
—Using methyl alcohol as solvent, the solubility
curves at 20° for various salt-pairs have been investig-
ated in an attempt to determine the miscibilities of
cis- and tfrans-isomerides with one another and with
the corresponding saturated compounds, and the
following results obtained: sodium maleate and
fumarate, immiscible; sodium succinate and maleate,
systems rich in succinate form mixed crystals; sodium
succinate and fumarate, apparently immiscible;
potassium maleate and fumarate, possibly limited
miscibility; potassium succinate and maleate, mixed
crystals with gap from 0 to 30% maleate; potassium
succinate and fumarate, unbroken series of mixed
crystals. Measurements of the f. p. gave the follow-
ing results: cis- and ;raws-acetylene dichloride,
ethylene chloride and cis-acetylene dichloride, ethylene
bromide and cis-acetylene dichloride, acetylene tetra-
chloride and cts-acetylene dichloride, acetylene tetra-
chloride and ¢raws-acetylene dichloride, no mixed
crystals; ethylene chloride and irems-acetylene di-
chloride, ethylene bromide and irans-acetylene di-
chloride, mixed crystals. Summarising the present
data and those of Viseur (loc. cit.), it may be said that,
in general, the frank-compound has a more marked
tendency-to form mixed crystals with the corre-
sponding saturated compound than has the cis isomer-
ide. It would hence appear that in the solid state
similar atom groups in the saturated compounds are
placed at antipodes, the molecule having a structure
approximating to that of the corresponding trans
unsaturated compound.

Ethylene dibromide and dichloride form an un-
broken series of mixed crystals, a fact in harmony
with their behaviour towards the two isomeric
acetylene dichlorides. J. S. Carter.

Double salts in the series of isomorphous
mixed crystals of magnesium and zinc sulphate,
and the occurrence of chemical compounds in
the solid state. H. G. K. Westenbrink (Proc. K.
Akad. Wetensch. Amsterdam, 1926, 29, 1374— 13S4).
—X-Ray examination shows that MgS04,7H20 and
ZnS04,7H20 form a continuous series of mixed
crystals. Compounds such as* those described by
Hollmann (A., 1901, ii, 436) are not formed.

M. S. Burr.



418

Solid solutions of calcium and sodium di-
silicates. A. Ginsberg and C. Nikoycsien (Nackr.
geocliem. Sekfc. Ver. Metall. Chem., 1926, 35—38).—
The system NazSi03-CaSi0O3 yields the compound
2NazSi03,3CaSi03 m. p. 1255°; minimal m. p. occur
at 1042° and 1230°.

Equilibrium between molten metals and salts.
C. Tubandt and E. Munzing (Z. anorg. Chem., 1927,
160, 323—332).—The equilibria Pb+2AgCIl == 2Ag
-fPbCI12 have been investigated between 500° and
1000°, and found to be in agreement with Lorenz’
modification of the mass action law (A., 1924, ii, 484,
761). The silver content of the metal phase decreases
linearly with rise in temperature, but is only slightly
influenced by the addition of sodium or potassium
chlorides, thus indicating that, in the molten state,
silver chloride exists as Ag2CI2. Similar results were
obtained in studying the equilibria Cu+AgCl ===
Ag+CUC|. "o A. R. Powell.

Binary alloys of lead with up to 2-2% of
lithium. J. Czochratski and E. Rassow (Z
Metallic., 1927, 19, 111—112).—The saturated solid
solution of lithium in lead contains from 0-04 to
0-09% Li, according to the temperature. With
more lithium, a eutectic of lead and the compound
Pb3Li2 is formed, which contains 0-65% Li and melts
at 230°. The compound melts at 470° and contains
2-15% Li. All alloys containing less lithium than
this arc stable in the air, but those containing more
lithium rapidly disintegrate. On allowing the alloy
containing 5% L.i to cool, liquid drops with a glistening
metallic lustre are expressed from the interior of the
ingot at 200°. A. R. Powelrr.

Binary system cobalt-tungsten. W. Geiss and
J. A.M.van Liempt (Z. Metallic., 1927,19,113— 114).
—The temperature coefficient of electrical resistance
of bars of cobalt-tungsten alloys, made by sintering
intimate mixtures of the powdered metals with a
current equal to 95% of that required to melt the
alloy, have been measured and the results plotted
against the composition. The figures obtained show
that the two metals do not form a continuous series
of mixed crystals. The curve falls abruptly with the
addition of a very small quantity of cobalt to tungsten
to a minimum at 5% Co, rises slightly to a maximum
with 10% Co, falls again to a second, flat minimum
at 30—55% Co, then rises sharply again to the value
for pure-cobalt. " A. R. Powelr.

Ternary systems. 1V. Potassium carbonate,
sodium carbonate, and water. A. E. Hin1 and
F. W. Mirter, jun. (3. Amer. Chem. Soc., 1927, 49,
669— 686).—No hydrated double carbonate is formed
in the above system between 20° and 50°, but a con-
tinuous series of hydrated solid solutions exists,
(K2,Na2)C036H20, in which the atomic ratio of
potassium to sodium varies from 1 :0-88 to 1:2-07.
Above 25-12° and within limited concentrations, a
stable anhydrous double carbonate K2C03Na2C03,
is formed. Four quintuple points exist, each involv-
ing three solid phases. The lowest hydrate of
potassium carbonate is K2C03,1-5H,0, 'stable at
the ordinary temperature; below —6-2°, the stable
hydrate is K2C03,6H20. S. K. Tweedy.

Chemical Abstracts.
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System copper-tin-antimony. W. Bonsack
(Z. Metallic., 1927, 19, 107—110).—The ternary
system copper-tin-antimony at 20° may be divided
into eight regions, characterised by three constituents
crystallising in the following order : (i) Cu3Sn+CuSn,
SbSn, ternary eutectic or pure tin; (ii) Cu,Sn, CuSn,
SbSn; (iii) Cu3Sn, Sb3Sn2 SbSn; (iv) Cu3Sn, CuZsh,
Sb3Sn2; (v) Cu3Sn, Cu4Sn, CuxSb; (vi) Cu,Sb,
antimony, Sb3Sn2; (vii) copper, Cu4Sn, Cu3Sb;
(viii) CudSn, Cu3Sb, CuzSb. Thus in bearing metals
which contain alarge proportion'of tin, no antimony-
copper compound is stable at the ordinary tem-
perature. All the above quasi-ternary systems exhibit
peritectic reactions at higher temperatures, with
corresponding instability and sensitivity to change on
repeated melting. For the recovery of tin from old
bearing metal by the liquation process, a temperature
of 229° gives the most satisfactory results, the
runnings then consisting of the ternary eutectic,
which contains only relatively small quantities of
copper and antimony. A. R. Powelr.

Equilibria in systems in which the phases are
separated by a semipermeable membrane.
XVIII. F. A. H. Schreinemakers (Proc. K. Akad.
Wetensch. Amsterdam, 1926, 29, 1292—1302).—
Theoretical. The influence of pressure on osmotic
systems is considered. M. sS. Burr.

Kinetic theory of Eotvos’ law. M. sat6 (SCi.
Rep. Tohoku Imp. Univ., 1926, 15, 805—817).—Tie
physical meaning of surface tension is examined
from the point of view of the kinetic theory. If Xis
the surface energ} per unit area and a the surface
tension, the relation between them is X=a—21.dajdT.
If a thin liquid film is stretched on a wire frame with
forces holding the wires balanced against surface
tension, the physical meaning of the above equation
is that a is the force on the wire, —T . clo/dT the force
due to the molecular impacts on the wire, and X the
cohesive force among the molecules in the film.
Since the molecular impacts increase with tem-
perature, the surface tension diminishes, but X ia
independent of temperature. Since the thiimest
film obtained by stretching is bimolecular, the surface
layer is probably unimolecular, and the molecules in
the surface are regularly oriented. If two molecules
are in the first and second layers of the surface,
respectively, and ZO0 is the mean distance between
their centres, the physical meaning of Eotvos’ law is
that e0/Z0is constant for most liquids, €0 being the
mean gap between the circumferences of the two
molecules. The values of the molecular cohesion
calculated on the above assumption are in fair agree-
ment with those given by van der Waals’ equation.

W. Hume-Rothery.

Change in activity of molten lead chloride on
dilution with potassium chloride. J. H. Hirde-
brand and G. C. Runhte (J. Amer. Chem. Soc.,
1927, 49, 722— 729).—Activity coefficients have been
calculated from E.M.F. measurements at 500— 600
of cells of the type Pb]fused PbCI2+KCI(c)]CI2
where ¢, the molar fraction of potassium chloride, is
0-0—0-4. The results are interpreted on the assump-
tion that certain complexes which separate as solids
(Lorenz and Ruckstuhl, A., 1907, ii, 152) also exist in a
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partly ionised state in the lead chloride solution.
The free energy change corresponding with the
decomposition potential of fused lead chloride is
—58,700 g.-cal. at 498°, in agreement with Gerke's
value at 25° (A., 1922, ii, 682). S. K. Tweedy.

F. p. and activity coefficients of aqueous
barium nitrate, sodium sulphate, and sulphuric
acid. M. Randarr and G. N. scott (J. Amer.
Chem. Soc., 1927, 49, 647—656).—With an improved
form of the Randall and Vanselow apparatus (A.,
1925, ii, 33), the f. p. of the above dilute solutions
were determined. The calculated activity coefficients
suggest that sodium sulphate is a strong electrolyte,
barium nitrate distinctly weaker, and sulphuric acid
moderately strong. S. K. Tweedy.

Activity ox chlorine at various partial
pressures. N. Kameyama, H. Y amamoto, and S.
Oka (Proc. Imp. Acad. Tokyo, 1927, 3, 41—43).—
The E.M.F. at 25° of the cell Hg]Hg2CI2, saturated
KCI|PtCI2, with chlorine at various concentrations
has been measured. The cell behaves normally
with respect to the change of partial pressure of
chlorine above a partial pressure of 0-240 atm.

W. E. Downey.

Thermodynamics of non-isothermal systems.
W. H. Rodebusii (J. Amer. Chem. Soc., 1927, 49,
792—794).—The equilibrium condition assumed by
Eastman (A., 1926, 797) is incomplete. Gibbs’
equilibrium criteria are applied to the case of an ideal
s in a temperature gradient. Contrary to East-
man's statement, the reversible Soret effect is not
necessarily zero. The difficulty in defining osmotic
temperature might be surmounted by considering
equilibrium to be established through the vapour
phase (cf. following abstract). S. K. Tweedy.

Thermodynamics of non-isothermal systems.
E. D. Eastman (J. Amer. Chem. Soc., 1927, 49,
T4—795).—The equilibrium condition previously
used is considered to be sufficient, and when applied
toan ideal gas yields the same result as that obtained
by Rodebush (preceding abstract). The reversible
Soret effect is not necessarily zero, although it is
considered to be so in perfect solutions. Rodebush’s
suggestion regarding the definition of osmotic tem-
perature is criticised. S. K. Tweedy.

Calculation of affinity from entropy consider-
ations. G. Bozza and G. Devoto (Atti R. Accad.
Lincei, 1927, [vi], 5, 180—1S6).—A mathematical
note, preliminary to experimental work shortly to be
published in which expressions for affinity and
fugacity are derived from the Planck form of Nernst's
hypothesis without making use of the Clausius-
Clapeyron equation. R. W. Lunt.

Physico-chemical processes as the effects of
the sum total of elementary adiabatic reactions.

W. Tantzov (J. Russ. Phys. Chem. Soc., 1926, 58,
A7 956).—Theoretical. The thermodynamic nature
°f physico-chemical processes is considered from the
pomt of view of chemical kinetics. The motion
of molecules in systems not in equilibrium results in
momentary adiabatic expansions and contractions of
ne elementary molecular volume. Changes of phase
are c°nsidered from such a point of view. The
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formation and persistence of nuclei during crystall-
isation from supercooled liquids occur more readily
if the heat of the resulting contraction is small and
the temperature of dissociation of the nucleus large,
i.e., dQ/T or the change in entropy is small. Only
those molecules coalesce, to form stable nuclei, and
may be termed “ active ” molecules, which possess
energy between certain limits. In metastable sys-
tems, where several phases may be formed, the nature
of the nuclei which are formed is determined by the
above energy considerations, and not by the law of
chance. For crystallisation an optimum temperature
exists, when the average kinetic energy of the mole-
cules is equal to that of the “ active ” molecules
which form the nuclei. The considerations are
extended to chemical reactions. In consecutive
reactions, the first, which is the easiest, must have the
smallest entropy change. The Marcelin-Rice con-
ception of the “ critical increment” dlog KjdT=
e/ET2in a decomposition reaction is shown to follow
necessarily from the adiabatic nature of the indi-
vidual molecular reactions.

Heat of dissolution of sparingly soluble
electrolytes. 1. Heat of precipitation as a
function of the concentration. [Silver chloride.]
E. Lange and R. M. Fuoss (Z. physikal. Chem., 1927,
125, 431—441; 126, 304).—Previous methods of
determining the heat of dissolution of sparingly soluble
electrolytes have assumed that it is of equal magnitude
and of opposite sign to the heat of precipitation. It
is shown that this is not strictly true, but that the
heats of dilution of the solutions employed should
be taken into account; the error involved by the
omission may amount to several hundred g.-cal.
A calorimetric method is described for determining
the heat of precipitation of silver chloride from a
solution of silver nitrate by potassium chloride
solution, together with an account of tests made to
ensure that the heat value is not subject to errors
owing to adsorption from the solution by the pre-
cipitate or to variations in the crystal form of the
silver chloride. The heat of precipitation of silver
chloride at three concentrations is given, and by
extrapolation of the heat-concentration curve to
zero concentration, the true heat of dissolution is

M. Zvegintzov.

found to be —15-98 kg.-cal./mol. H. F. Ginipe.
Twenty-five years of theoretical electro-
chemistry. w. D. Bancroft (Trans. Amer.
Electrochem. Soc., 1927, 51, 63—78).
Conductance in liquid hydrogen sulphide
solutions. G. N. Guam andJ. A. Witkinson (Proc.

lowa Acad. Sci., 1925, 32, 324r—325).—Solutions of
the halides of phosphorus, arsenic, and antimony in
liquid hydrogen sulphide are electrical conductors,
the conductivity largely increasing with the atomic
weight of the element. Replacement of the hydroxyl
group of acetic acid by the thiol or amido-group or
by chlorine largely increases the conductivity, whereas
replacement of the hydrogen of the radical by chlorine
or the amido-group abolishes the conductivity.
Ammonium chloride in hydrogen sulphide is a non-
conductor, but replacement of hydrogen by a methyl
or an ethyl group greatly increases the conductivity.
Chemical Abstracts.
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Molecular conductivity of cadmium iodide in
acetonitrile. F. K. V. Koch (J.C.S., 1927, 647—
650).—The conductivity was determined at 0° and
25° for the range v=10—8000. The temperature
coefficients change from positive to negative and hack
to positive again as the solutions become more dilute.
This suggests the existence of at least three molecular
species in solution. Since A, for the most dilute
solution is only 49-98, whilst the conductivity of the
iodine ion is 96, cadmium iodide cannot be regarded as
completely dissociated even at high dilutions. The
temperature coefficient tends, with increasing dilution,
towards the value of the temperature coefficient of
fluidity of acetonitrile. M. S. Burr.

Influence of iodine on the conductivities of
sodium, potassium, cadmium, and mercuric
iodides in alcoholic and in acetone solutions.
E. Tiionnessen (Z PhySIk, 1927, 41, 810—827)—
Using Kohlrausch’s method, the change in con-
ductivity on the addition of iodine has been measured
in the temperature range 5—40° for the following
solutions : cadmium iodide, potassium iodide, and
mercuric iodide in methyl alcohol, potassium iodide
and sodium iodide in acetone, and sodium iodide in
amyl alcohol. The observed increase is more marked
in dilute solutions of these salts, and is greatest for
the iodides of cadmium and mercury. These results
are discussed with reference to viscosity and complex-
ion formation; it is concluded, in contradiction to
the results of recent work on strong electrolytes,
that none of these salts is completely dissociated in
aqueous solution. R. W. Lunt.

Thermodynamic theory of reversible elec-
trodes. B. sSzyszkowski (Bull. Acad. Polonaise,
1926, A, 313—323).—Using the Debye-Hiickel
equations, the equilibrium between an electrode and
an electrolytic solution has been treated by general
thermodynamic methods. The treatment is illus-
trated by the calculation of the equilibrium constant
for the reaction in the Daniell cell.

R. A. Morton.

Effect of intermediate solutions on diffusion
potentials. C. Drucker (Z. physikal. Chem., 1927,
125, 394—400).—The efficacy of various liquids =when
ased as intermediate solutions to eliminate the
potential at a liquid-liquid junction has been deter-
mined by E.M.F. measurements against the calomel
electrode. Potassium nitrate and mixtures of
potassium and sodium nitrates eliminate the liquid-
liquid potential incompletely in strongly acid solu-
tions. In addition to the concentrated solutions of
potassium chloride and ammonium nitrate which are
in common use for this purpose, saturated solutions
of sodium nitrate and of lithium acetate may be
employed. It is suggested that the acid and acetate
form a layer of neutral salt on the two sides of the
acetate bridge and that the resulting E.M.F. is zero.
The measurements made confirm this view.

H. F. Gillbe.

Electrokinetic potential of metals. A. Coenn
and O. schafmeister (Z. physikal. Chem., 1927,125,
401—419).—The applicability of Stern’s theory of
electrokinetic potential (Z. Elektrochem., 1924, 30,
508) to the case of metals in contact with liquids has
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been tested. A method is described for measuring
the electrokinetic potential, independently of the
thermodynamic; its validity has been demonstrated
by measuring the potential's of a number of dielectrics
for which the potential-concentration curves are
known. Results are given for platinum, gold, silver,
molybdenum, and tungsten, which all have a negative
charge in pure water. In solutions of potassium,
calcium, and aluminium chlorides, the charge decreases
with increasing concentration of electrolyte, and
changes sign at a concentration which is lower the
higher the valency of the positive ion. The maxima
and minima in the concentration-potential curve
required by Stern’s theory are apparent only for
molybdenum and tungsten in aluminium chloride
solution; in other cases, the concentrations at which
the maxima and minima occur are probably below
the range investigated. Analogous results are found
for lead and zinc, which have a positive charge when
in contact with pure water, in solutions of potassium
chloride and ferricyanide. Copper and cadmium,
which have an indefinite charge in water, are positively
charged when in contact with potassium ferricyanide
solution of low concentration, and negatively charged
at higher concentrations.

The influence of the valency of the active ion is
demonstrated clearly by the nature of the concen-
tration-potential curves, and the results are in good
agreement with the theory of Stern.

The electrokinetic potential is independent of the
thermodynamic. Measurements of the latter for
metals in contact with various liquids show that it is
usually of opposite sign to the electrokinetic potential,
that it is influenced by valency and concentration ina
totally different manner, that there is no change of
sign with increasing concentration, and no maxima
or minima occur in the concentration curve. A brief
discussion is given on the nature of the difference
between the two types of potential, together with its
bearing on colloid chemistry. H. F. Girpe.

P.D. between two liquid phases. S. W. Vos-
nessinsici (J. Russ. Phys. Chem. Soc., 57, 475
486).—The E.M.F. of concentration cells containing
electrolytes distributed between two liquid phases was
investigated, in order to test the thermodynamic
equation. Two types of cell were used : jV-calome
electrode|aqueous solution of A]non-aqueous A
aqueous B]non-aqueous BJ]Ar-calomel electrode; anc
iV-calomcl electrode |Jaqueous A]non-aqueous A {C\)
non-aqueous A (Cylaqueous AJAr-calomel electrode.
The electrolyte A was always potassium chloride,
whilst B was potassium bromide, potassium iodide,
potassium thiocyanate, lithium chloride, or hydro-
chloric acid. The non-aqueous phases were amyl
alcohol and phenol. Assuming Nernst’s formula, the
liquid/liquid P.D. is given by : k—RT/F . logc Va&/aa
for cells containing one electrolyte, for which ak, aa
are the partition coefficients of the cation and anion.
If the simple partition law holds, the E.M.F. of such
cells is zero. For cells containing two electrolytes
with a common ion, the E.M.F. is given by
E=RT/F .logeCiCuilCaCiv, where Gh Go, Cm, Gu are
the concentrations of that ion.

Potassium chloride in water and phenol gave no
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E.M.F., whilst the same salt in water and amyl
alcohol gave an E.M.F. which decreased with rise of
concentration. A theoretical expression for the
E.M.F. of this cell was deduced which agrees with
the observations.

In cells with pairs of electrolytes, that electrolyte
which had the greater solubility in a given phase
charged that phase to the higher potential.

M. Zvegjntzov.

Standard calomel electrodes and their prepar-
ation. A. Brodski (Ukraine Chem. J., 1926, 2,
277—288).— The author finds that calomel electrodes
prepared by the method of Ostwald and Luther are
not constant and cannot be reproduced. When
purified calomel is introduced in constant proportion
into the cell solutions, calomel and mercurous bromide
electrodes can be obtained which have a constant
reproducible potential within 0-0001—0-0002 volt,
whether in alcoholic or aqueous-alcoholic solutions.

E. Rothstein.

Production of ions from solutions of mercury
salts in water. A. Brodski and G. Cherchever
(Ukraine Chem. J., 1926, 2, 289—310).—The E.M.F.
of Hg|Hg2(N 03)2 Hg|Hg2CI2,KCI, and Hg|Hg2Br2,KBr
electrodes have been determined between 11° and
27° by a new method free from errors associated with
previous determinations. The solubility products
of mercurous chloride and mercurous bromide derived
therefrom are satisfactorily constant. The solu-
bility products of other mercurous salts have also
been determined. E. Rothstein.

Temperature coefficient of contact E.M.F.
J. J.McHenry (Phil. Mag., 1927, [vii], 3,857—863).—
The contact E.M.F. between clean copper and zinc
has been found to be a linear function of the tem-
perature, and may be expressed in the form E=qg-\-
T .dE/dt, where dEjdl is 0-002 volt per degree, and q is
very small and may be either positive or negative,
depending on the relative cleanliness of the metals.
It is suggested that for absolutely clean metals the
contact E.M.F. is proportional to the absolute tem-
perature, i.e., that q should vanish. Measurements
made with copper-aluminium and copper-tin cells
confirm this. A. E. Mitchell.

Platini-platino-chloride electrode. New type
of chlorine electrode. V. E. Mititer and H.
Terrey(J.C.S., 1927,605— 610).—Measurements have
been made of the E.M.F. of the following cell:

Hg|Hg2Cl2,NaCl| NaCl+Na2PtCl6+ N a2PtCl4] p\ _the
reaction at the positive electrode being PtCIBl-
22— >PtCl4+2CIl. With a constant sodium chloride
concentration, the E.M.F. of this electrode is given
by E=E0+(RTI2F) log [«])/[«=,] X[aa]2 where a(, a0,
and aa are the activities of the chloroplatinate, the
chloroplatinite, and the sodium chloride, respectively.
EQ, however, changes slightly with change in concen-
tration of sodium chloride, and the complete relation-
ship may be expressed by the empirical equation
e~(Eo+C)+(RTI'2F)(£-2) log aa+(RTI2F) log i/o,
where 0 and PBare constants. From the temperature
coefficient of the cell, the heat of formation of
sodium chloroplatinate from the chloroplatinite and
chlorine, calculated by means of the Gibbs-Helm-
rr
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holtz equation, is 40,880 g.-cal., as compared with
42,000 g.-cal. found by Thomsen by direct measure-
ment. M. S. Burr.

Potential of the quinhydrone electrode in
reference to the hydrogen electrode. E. BnL-
mann and A. L. Jensen (BU” Soc. chim., 1927, [iV],
41,151—166).—The mode of preparation and the age
of the quinhydrone have no essential influence on the
electrode potential. Slight impurities in the quin-
hydrone have only avery small influence onthe E.M.F.
The best method of purification is to wash the speci-
men with the electrolyte to be used immediately before
making up the electrode. Reproducible values for
the E £ .F. of the cell composed of quinhydrone and
hydrogen electrodes are obtained when the quin-
hydrone is 0-000163/ and above. At 18°, the E.M.F.
is 0-70439 volt when the electrolyte is 0-liV-hydro-
chloric acid and 0-70479 volt when it is O-OllV-acid,
whilst its value is 0-70416 volt when the electrolyte
is 0-0li\r-hydrochloric acid and 0-09iV-potassium
chloride. The variations in E.M.F. produced by the
presence of small quantities (3%) of oxygen in the
hydrogen are within the experimental error.

S. K. Tweedy.

Variation of cell constant with concentration
and molal conductivity of aqueous barium
nitrate, sodium sulphate, and sulphuric acid,
at 0°. M. Randarr and G. N. Scott (J. Amer.
Chem. Soc., 1927, 49, 636— 647).—The ratios of the
constants of two cells, made of “ pyrex ” glass and
having platinised electrodes, varies with the con-
centration of the three electrolytes used, as observed
by Parker (A., 1923, ii, 530, 722). The variation
is smaller in the cell w'ith the more widely-spaced
electrodes, in agreement with Parker’s adsorption
theory. It is predicted that sodium sulphate is more
suitable than potassium chloride for the standardis-
ation of cells. Adsorption of electrolyte, by the glass
walls also has a perceptible influence. The accurate
determination of conductivity entails the careful
standardisation of procedure and the use of the same
cell for measuring both the unknown and standard
solutions. The conductivities of the above electro-
lytes (0-001—0-2M) are tabulated for 0° ; agraphical-
analytical method for extrapolating and interpolating
conductivity curves is described. S. K. Tweedy.

Electrode potential ofaluminium. P.Drossbach
(Z. Elektrochem., 1927, 33, 114— 117).—Theoretical.
From the heat of the reaction 4A1+302=2A1203
and the specific heats of the participants at various
temperatures, the decrease of thermodynamic potential
accompanying the process is calculated to be
706,700 g.-cal. at 20°, whence the E.M.F. of the cell,
AlJA120 3|02 is 2-565 volts. Taking the potential of
the oxygen electrode as +1-231, the potential of the
aluminium electrode is eA= —1-33+0-01 volt at 20°.
The value obtained by Neumann and Richter (A.,
1925, ii, 797) is criticised. H. J. T. Erttingham.

Decomposition potentials in non-aqueous
solvents. S. C. Biswas and S. Bose (Z. physikal.
Chem., 1927,125,442— 451).— Current-voltage curves
have been obtained for solutions of potassium iodide
and bromide, lithium chloride, and hydrogen chloride
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in pure methyl alcohol. The decomposition potentials
are compared with those for aqueous solutions. The
presence of water in a methyl alcohol solution of
hydrogen chloride has a marked effect on the decom-
position potential, which in pure methyl alcohol is at
0-41 voltf in the presence of 10% of water there is
another break in the current-voltage curve at 1-0 volt,
and with 30% of water a third at 1-3 volts. The
second break is ascribed to the formation of a complex
between the hydrogen chloride and the solvent,
whilst the third corresponds with the decomposition
potential of hydrogen chloride in aqueous solution.
The presence of water in the solutions of potassium
iodide and bromide has very little influence on the
current-voltage curves, since the ions show little
tendency to combine with the strongly associated
molecules of methyl alcohol; neither are the con-
ductivities altered appreciably. On the other hand,
traces of water in the solutions of lithium chloride
alter the form of the decomposition curve very con-
siderably, probably because of the formation of
lithium hydroxide and of complexes with the solvent.
The decomposition potentials in pure methyl alcohol
are : potassium iodide, 0-32 volt; potassium bromide,
0-68—0-71 volt; lithium chloride, 1*2 volts; and
hydrogen chloride, 0-41 volt. These values lie below
the corresponding figures for aqueous solutions, but
follow the same sequence. H. F. Gitibe.

Electrolytic polarisation. VI. Electrodepos-
ition potentials of alloys of zinc with iron,
cobalt, and nickel. S. Grasstone (J.C.S., 1927,
641—647).— In the electrolysis of a solution con-
taining a mixture of zinc and nickel or iron sulphates
the cathodic potential at low current density has a
value which corresponds with the separation of the
pure iron group metal; as the current density in-
creases, the potential rises rapidly at a certain point,
and an alloj? consisting mainly of zinc is formed.
Solutions of cobalt and zinc exhibit the same pheno-
menon. The critical current density is in general
smaller the lower the temperature, the greater the
proportion of zinc in solution, and the lower the
hydrogen-ion concentration. On diminishing the
current density, the corresponding fall in potential
takes place only at very low current densities. The
deposition potential of the alloy rich in zinc decreases
with increasing temperature, but is independent of
the hydrogen-ion concentration. The results do not
appear to be in accordance with the theories of
previous investigators. The sudden increase of
potential may be attributed to a decrease in the con-
centration of the iron group ion in the neighbourhood
of the cathode, resulting in the deposition of an alloy
richer in zinc to maintain the flow of current, and
hence an increase in the hydrogen overvoltage causing
still more zinc to be deposited. The persistence of the
higher potential on reducing the current density is
probably due to the retardation, by the presence of
large amounts of zinc, of the change from the meta-
stable to the stable form of the iron group metal.

M. S. Burr.

Electro-endosmosis and electrolytic water
transport. H. C. Hepburn (Proc. Physical Soc.,
1927, 39, 99—107).—Liquid transport produced by
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passing an electric current through aqueous solutions
of copper sulphate divided perpendicular to the flow
of electricity by a diaphragm of powdered glass is
determined. With constant applied potential, it
decreases regularly with the concentration up to
0-005A7, but is not thereafter appreciably changed up
to 0-5N. The charge on the diaphragm decreases
to a negligible value with concentrations above
0-005N. With solutions above this concentration,
the liquid transport per faraday is related to the
dilution by a linear law, and decreases to zero at
1-OV. Above 0-005iV, the current flowing through
the diaphragm is due entirely to the motion of ions
in the electrolyte. C. J. Smithells.

"1Anode effect.”” V. Schischkin (Z. Elektro-
chem., 1927, 33, 83—91).— The anode effect at carbon
electrodes in molten sodium, barium, and calcium
chlorides, cryolite, and solutions of alumina in molten
cryolite has been examined with reference to the
appearance of the anode and the voltage-current
relations. With increasing current, the voltage rises
very sharply to about 20—25 volts : the “ sparldng ”
visible at the anode is attributed to the glowing of
particles of carbon on the unwetted anode surface.
With further increase of current, the voltage-current
curve is slightly less steep : the continued sparking is
now attributed to tiny arcs at the points of contact
of the carbon particles with the underlying con-
ducting surface of the anode. At a certain voltage,
varying from 40 to 60 with different electrolytes, the
curve becomes very much less steep, and sparking
ceases. Under these conditions, the current passes by
continuous discharge of ions and electrons across
the gas film on the electrode surface. Finally”™ with
further increase of voltage and current, this silent
discharge changes to an arc discharge and the voltage-
current curve becomes irregular. It is considered that
the occurrence of the anode effect, when not due to a
layer of some insoluble substance, is due to the pro-
duction of chlorine (or fluorine) over the whole anode
surface, which causes a change in the physical con-
dition of this surface. This change may be produced
cither by superficial disintegration of the electrode
by the halogen or by the formation of carbon halides
and their subsequent decomposition with deposition
of finely-divided carbon. The molten salt remains
isolated from the anode surface by a gas film on the
porous layer of carbon. Oxides dissolved in the
molten salt oppose the-onset of the anode effect, since
the oxygen produced from them causes combustion
of this porous carbon layer. For solutions of alumina
(p%) in cryolite, the critical current density, DK for
the onset of the anode effect is given by DK= apiZ,
where a is a constant.  This relation also applies to
data for solutions of barium and strontium oxides
in the corresponding molten chlorides obtained by
Arndt and Probst (Z. Elektrochem., 1923, 29, 323).

H. J. T. Erttingham.

Dependence of current efficiency on anodic
current density in the preparation of ammonium
persulphate. O. Essin and E. Kryltow (Z
Elektrochem., 1927, 33, 107—111).—In the electro-
lysis of saturated solutions of ammonium sulphate at
temperatures between 10° and 30°, the current effi-
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ciency, I, of persulphate formation at the anode at
any moment is given by : r;=100[{(c0—2c)/(cO—
c)} — K]%, where c0is the number of g.-equivalents
of ammonium sulphate per litre originally present,
and c is the equivalent concentration of persulphate
at the given moment. For current densities between
2 and 16 amp./cm.2 K =0 (cf. A., 1926, 804); at
lower current densities, K has a value which represents
the fraction of the discharged sulphate ions which
give sulphuric acid and oxygen instead of persul-
phuric acid. At 1amp./cm.2 K is constant (0-064),
but at lower current densities it has a higher initial
value and increases during electrolysis. If, however,
the anolyte is kept neutral by continued additions of
ammonia, K remains constant at a given current
density, and its dependence on current density can
be deduced from the probability theory, assuming
that sulphate ions must be discharged within a certain
distance of each other in order that persulphate may
be formed. When the anolyte is not kept neutral,
K increases during electrolysis at low current densities
owing to increasing concentration of sulphuric acid
producing free persulphuric acid which hydrolyses
into monopersulphuric acid (H2505) and sulphuric
acid, the former being converted into sulphuric acid
and oxygen at the anode. H. J. T. Ettingham.

Electrochemical behaviour of chromium. [III.
Equilibrium potential CrjCr" in sulphate
solutions. G. Grtjbe and G. Breitinger (Z.
Elektrochem., 1927, 33, 112—114).—From measure-
ments of the E.M.F. of cells of the type Cr|CrS04
solutions (various concentrations)|saturated KC1
Bolution]normal calomel electrode, the potential of the
electrode Cr|Cr" was obtained for concentrations of
chromous sulphate from 0-033 to 1-142/V, assuming
liquid junction potentials to be negligible and the
calomel P.D. to be +0-286. The potentials remained
constant for 15— 20 min., but eventually became more
positive. Assuming the degree of dissociation of
chromous sulphate to be equal to that of copper sul-
phate in a solution of the same concentration, several
concordant values were obtained for the normal
electrode potential Cr|Cr'; the mean is Gea=
-0-557+0-007 volt. Since for the equilibrium Cr"|
Cr",6s&= —0-412+0-002 volt (A., 1926, 687), Luther’s
rule gives for Cr|Cr™, GeA= —0-509 volt.

H. J. T. Ertingham.

Passivity. H. Eggert (Z. Elektrochem., 1927,
33, 4—102).—If in one state (active) a metal dis-
solves spontaneously or anodieally with a low valency
in a particular solution, but in another state does not
dissolve, or dissolves with a higher valency, the latter
isapassive state. Electrode potential is not regarded
asatrue criterion for distinguishing active and passive
states (ef. Schmidt, A., 1923, ii, 732). In a special
apparatus a metal can be scraped ha an atmosphere
of any desired gas, and without removal from this
atmosphere can be dipped into an electrolyte and its
potential measured against a standard mercurous
sulphate electrode. If iron, nickel, or chromium is
scraped in nitrogen or hydrogen and then dipped into
anaqueous electrolyte, it exhibits an active potential
which gradually becomes somewhat more negative.
If, however, oxygen is introduced, the potentials

423

become rapidly more positive. Scraping in oxygen
reduces the potential slightly, but it soon recovers its
noble value. Similar results are obtained when using
noil-aqueous electrolytes, e.g., methyl alcohol or even
pyridine. Again, in solutions of lithium chloride, in
methyl alcohol, nickel and iron dissolve anodieally
according to Faraday’s law; chromium dissolves as
chromate. In methyl alcohol solutions of silver
nitrate, iron and nickel do not dissolve anodieally,
but chromium dissolves slightly. The behaviour in
pyridine solutions is complicated by the impossibility
of removing the last traces of water from the pyridine.
Part of the current is carried by the ions of water, and
anodes of iron or nickel become oxidised. Moreover,
in pyridine solutions of lithium chloride, the cathode
becomes coated with a badly-conducting film (prob-
ably lithium hydroxide derived from the trace of
water present). Nevertheless, it is shown that
in pyridine solutions of lithium chloride, iron and
nickel are active, whilst in solutions of silver nitrate,
they are passive. Chromium dissolves in these solu-
tions probably as chromate. Thus the anodic be-
haviour of iron, nickel, and chromium in non-aqueous
electrolytes is similar to that in aqueous electrolytes.
Experiments were also made to discover whether
chromium which has been activated by scratching or
by heating in perfectly dry hydrogen or nitrogen
would retain its activity indefinitely when kept in
these gases. This was found to be the case when
using electrolytic chromium and gases quite free from
oxygen (cf. Schmidt, loc. cit). On exposure to air,
however, the metal soon became passive. It was
also shown that passive chromium is not activated by
exposure to hydrogen or nitrogen unless it is scratched
or heated. H. J. T. Ettingham.

Becquerel effect. I. Lifrschitz (Chem. Weekblad,
1927, 24, 143— 147).— The changes in potential of an
electrode immersed in an electrolyte on exposure to
specific radiations are reviewed and discussed. The
results of Svensson have been examined and con-
firmed. The data so far available are insufficient for

any comprehensive hypothesis. S. I. Levy.

Electrodialysis in biochemistry. C. Dher£:
(Kolloid-z., 1927, 41, 243—258).—The literature
relevant to the application of electrodialysis to bio-
chemical problems is reviewed and an account (with
photographic illustrations of apparatus) given of the
author’'s practical methods of electrodialysis. In
reference to the purification of colloids, the author’s
experiments show not only that electrolyte impurities
are removed more rapidly by application of an electric
field, but also that the last traces of electrolyte can
be readily eliminated, although these are retained
strongly by the colloid when subjected to ordinary
dialysis. The conductivity of such highly purified
gelatin has been measured, and is shown to be higher
than that of equally purified serum-albumin; the
gelatin has an acid reaction towards litmus and the
particles carry a negative charge, although the rate of
migration towards the anode is less than that of
less highly purified gelatin. Electrodialysed gelatin
exhibits strong opalescence at a concentration of
2—2-5% and is completely coagulated by heating at
100°. Electrodialysed calf-serum coagulates when
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heated at 39°, but is not coagulated by immersion in
liquid air. E. S. Hedges.

Velocity of physico-chemical reactions. G.
van Lerberghe (Bull. Acad. roy. Belg.,, 1920,
[v], 12, 520—526).— Mathematical. Equations for
the velocity of physico-chemical reactions are given
in a generalised form accessible to experimental

verification. S. J. Gregg.
Initial stages of gaseous explosions. |I.
Flame speeds during the initial "uniform

movement." Il. Supposed law of flame speeds.
W. A.Bone,R.P.Fraser,and D.A. Winter. In1.
Behaviour of an equimolecular methane-oxygen
mixture when fired with sparks of varying
intensities. w. A. Bone, R. P. Fraser, and F.
witt (Proc. Roy. Soc., 1927, A, 114, 402—Aal9,
420 - 441, 442—449).—1. The speed of initial uni-
form flame movement through .stagnant mixtures
of oxygen with hydrogen, ethylene, and acetylene,
respectively, when ignited at 15— 18° and atmospheric
pressure at the open end of a tube of diameter 2-5 cm.
(closed at the other ond) has been determined, using
either a photographic or an electrical method. The
photographic method is described in detail, and is
applicable to all the liydrocarbon-oxygen (or air) mix-
tures with initial flame speeds exceeding 1000 cm./sec.
The probable experimental error is less than 2-5%.
The electrical method may be used for measuring flame
speeds up to 300 cm./sec., and in some cases up to 600
cm./sec., with fair accuracy. When used with the same
mixture, the two methods give results agreeing within
the limits of experimental error. With hydrogen-
oxygen mixtures, the “ range of inflammability” lay
between 10 and 94% hydrogen content appromixately.
With any given mixture containing either between
10 and 55%, or between 75 and 94% of hydrogen, a
fairly constant initial uniform flame speed was
observed; but between 55 and 75% the initial uniform
speed was found to differ in successive experiments.
With ethylene-oxygen or acetylene-oxygen mixtures,
initially propagating flame at speeds exceeding 4000
cm./sec., no initial uniform movement was observable,
but the flame was in each case continuously acceler-
ated from the first until detonation was set up. The
range of inflammability of the acetylene-oxygen
mixtures lay between 3-5 and 88% of acetylene, and
of the ethylene-oxygen mixtures between 4-5 and
60% of ethylene. It was found possible under
suitable conditions to have a slow “ uniform flame
movement ” developed in an explosive medium after
a period of continuous acceleration, showing that such
“ uniformity ” is not necessarily restricted to the
initial phase of flame movement.

\Il. The validity of Payman and Wheeler's “ law
cif flame speeds ” (cf. A., 1926, 689), claimed to be
applicable to all conditions of flame propagation, has
been tested experimentally from the point of view of
the behaviour of complex mixtures of certain hydro-
carbons, hydrogen, and oxygen containing an excess
of combustible gases. The"fact that on the explosion
of the mixture CH4+H 2f02 or the mixture
C2H2-(-2H2-]-02 no carbon separates and no steam
condenses on cooling (Bone and Drugman, J.C.S.,
1906, 89, 669) is held to be incompatible with the
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supposed law. Moreover, according to the law, when-
ever either of these mixtures is exploded, the oxygen
must be divided between the two combustible gases,
concerned in such proportion as would give rise to two
primary mixtures propagating flame with the same
speed as the original complex mixture. This is not
confirmed by experiment. A number of “ blending
tests ” have been applied to complex oxygen mixtures
(both fast and slow) and to one complex air mixture;
one of the two primary mixtures was always a hydro-
gen-oxygen (air) mixture, and the other a liydro-
carbon-oxygen (air) mixture, the hydrocarbon being
acetylene, ethylene, or methane. In no case
have the requirements of the “ speed law ” been
fulfilled. Moreover, with each complex ethylene-
or methane-hydrogen-oxygen (or air) mixture
examined, it has been found that the effect of pro-
gressively increasing the proportion of the primary
hydrogen-oxygen (air) mixture in the various blend-
ings in any given series is to lower the observed flame
speed progressively, until a point is reached when
the resulting complex mixture no longer propagates

flame. This result is in direct contradiction to the
13 IaW.”

1. A photographic study has been made of the
behaviour of an equimolecular methane-oxygen

mixture when ignited by sparks of varying character
and intensity passed between electrodes fixed half-
way along a horizontal glass tube, both ends being
closed in one series of experiments, open in another.
A series of observations was also made in which the
same gaseous mixture was ignited at, or near, the
open end of a horizontal glass tube of which the other
end was closed. The phenomena observed are
described, and a number of photographs reproduced.
The photographs obtained in the first two series of
observations suggest the possibility of (a) the occur-
rence, under ordinary sparking conditions, of a
definite “ induction period ” of non-luminosity and
no flame movement as a preliminary to the actual
combustion; (b) an initial propagation through the
medium of a feebly actinic “ ghost-like flame”
condition, involving only a very partial combination
of the gases, and (c) the main combustion following
later as the result of the superposing of a compression
wave on a system which, during phase (6), has already
become highly sensitive to chemical changes.
L. L. Bircitmshaw.

Ignition of gases. VI. Ignition by flames.
Mixtures of the paraffins with air. N. S. W anis
and R. V. W heeter.—See B., 1927, 243.

Gaseous explosions. Effect of fuel constitu-
tion on rate of rise of pressure. G.G.Brown and
G. B. Watkins.— See B., 1927, 243.

Velocity of hydration of carbon dioxide in
aqueous solution. A. Etjcken and H. G. Grutz-
ner (Z. physikal. Chem., 1927,125, 363—393).—The
change with time of the conductivity of an aqueous
solution of carbon dioxide immediately after dilution
has been measured. The time-conductivity curve
affords evidence of the change in the conductivity
which may be ascribed to a slow hydration of the
carbon dioxide. It is only possible by this method to
assign an upper limiting value to the velocity co-
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efficient. A more exact method in which the current
flow through the solution is measured for different
applied voltages gives for the velocity coefficient at
18°, 0-09; at 0°, 0-032.

The time change observed when an aqueous solu-
tion of carbon dioxide is neutralised with alkali is due
to the instantaneous formation of carbonate, followed
by a gradual combination with the excess of carbon
dioxide to form hydrogen carbonate. By employing
the velocity coefficient found for the hydration pro-
cess, the rate of neutralisation may be calculated.
The agreement between the observed and calculated
values is good, but since the reaction is complete
within about 1 min., inefficient stirring is liable to
introduce large errors into the determinations.

H. F. Gitipe.

Decomposition of azomethane. A homo-
geneous, unimolecular reaction. H. C. Ram-
sperger (J. Arner. Chem. Soc., 1927,49, 912—916).—
The isothermal decomposition at constant volume of
azomethane at temperatures between 278-6° and
327-4° was studied in an apparatus similar to that
used by Smith (A., 1925, ii, 876), the initial pressure
being varied as much as 12-fold (3-62—43-46 cm.)
and the glass surface 6-5-fold. The decomposition
is homogeneous and unimolecular, although slight
deviations occur at the lowest and highest initial
pressures. The heat of activation is 51,200 g.-cal./
mol. Photochemical decomposition proceeds in
ultra-violet light, the rate being two thirds as great
in a pyrex as in a quartz vessel, and the pressure
becoming double on complete decomposition.

S. K. Tweedy.

Hydrogen peroxide as an oxidising agent in
acid solution. 1V. W. H. Hatcher and G. W.

Holden. V. W. H. Hatcher, G. W. Holden,
and F. J. Toote. VI. W. H. Hatcher and G. W.
Hotden. VII. W. H. Hatcher and F. J. Toole

(Trans. Roy. Soc. Canada, 1926, [iii], 20, 111, 395—
398, 399—405, 407-413, 415—421; cf. A., 1926,
270)—I1V. The reaction between hydrogen peroxide
and formaldehyde in the molecular proportions of
1:1-1 has been followed at 25°, and is found to occur
in accordance with the equation 2H-CHO+H20 2=
2H-CO2H+H 2 a complex compound of the re-
actants probably being formed as an intermediate
product. The unimolecular velocity coefficient
diminishes continuously from the startin the manner
characteristic of those oxidations with hydrogen
pﬁroxide in which the latter is decomposed catalytic-
ally.

V. The oxidation of glyoxal by hydrogen peroxide
in aqueous solution at 25° is a unimolecular reaction,
the mechanism probably being 2CHO0-CHO+H 20 2=
2CHO0-CHO,H202; 2CHO0-CHO,H,02= 2H-CO.H+
2H-CHO,H202; 2H-CHO,H202=2H:C0,H+H2“The
process is accelerated by alkali and retarded by mineral
acids. Glyoxal can conveniently be determined by
titration with acid permanganate, or by treatment
with hydrogen peroxide and titration with standard
potassium hydroxide.

VI. The oxidation of acetic acid or glycollic acid
by pure hydrogen peroxide at 100° occurs according
to the unimolecular law, and probably involves the
formation of per-acids as intermediate products
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according to the scheme: (a) CH3CO2H-f-H20 2=
CH3-CO03H+H 20 ; (6) CH3-CO3H=CH 2(0H)*CO02H ; (c)
CH2(0H)-CO2H+H 202=CH2(0H)-CO3H+H 20 ; (d)
CH2(0H)-CO3H=CHO0-CO2H+H 20 ; () C110-CO2H +
H202=C02+H-COH+H20 ; (/) H-COHH+H20,=
H-CO3H+H 20 ; (79 H-CO3H=1120+C02 Of these
reactions, (6) and (d) are slow, and (e) and (g) are rapid.
In no instance has formaldehyde been detected in
the products of reaction, so that the formaldehyde
reported by Dakin (A., 1908, i, 75) must have been due
to a difference in the method of oxidation. Mineral
acids retard the oxidation, whilst the sodium ion,
and still more the potassium ion, decompose the
hydrogen peroxide. Glycollic acid is much more re-
sistant to oxidation than are formic, glyoxylic, and
oxalic acids.

VI1I. The reaction between hydrogen peroxide and
acetaldehyde at 61-5° to form acetic acid is slow, and
the unimolecular velocity coefficient rises continuously
from the commencement of the reaction, an effect
which is ascribed to the formation of peracetic acid
according to the equations CH3-CHO+H202=
CH3-CHO,H202; CH3-CHO,H202=CH3CO02H +H 20 ;
CH3-CO2H4-H202 CH3-CO3H+HaD. Lactic acid
at 100° is also oxidised to carbon dioxide very slowly,
perlactic acid probably being an intermediate product.

R. Cuthirnr.

Decomposition and oxidation of dithionic acid.
D. M. Y ost and R. Pomeroy (J. Amer. Chem. Soc.,
1927, 49, 703—707).—The rate of decomposition of
dithionic acid in presence of hydrochloric and of
perchloric acids at 50° and 80°: S20¢'+H 20=
S04"-fH2S03, is proportional to the dithionate con-
centration and the total acid concentration, provided
the latter does not exceed 0-6N. The rate increases
more rapidly at higher concentrations, showing that
the catalytic effect is due to hydrolysis. The rate of
oxidation of dithionic acid is independent of the con-
centration and nature of the oxidising agents (iodate,
bromate, and dichromate), and is the same as the rate
of decomposition into sulphate and sulphite, showing
that the first stage in oxidation is hydrolysis (Muller,
A., 1911, II, 266) S. K. Tweedy.

Effect of alkali on the oxidation of ferrous
hydroxide by air. S. Miyamoto (Bull. Chem. Soc.
Japan, 1927, 2,40—44).—A standard stream of air
was drawn through known mixtures of ferrous hydr-
oxide and sodium hydroxide and the quantity of
ferrous compound remaining after a given interval
determined by treatirfg with sulphuric acid and
titrating with permanganate. If v c.c. of the latter
are required at time t and vO at zero time, then
v —Vg—kt; k is a constant for a given concentration
of alkali, but decreases as the latter increases. Hence
the addition of alkali reduces the velocity of oxidation.

S. J. Gregg..

Transformations of iron in nature. |I.
Theoretical. H. O. Haivorson and R. L. Starkey
(J. Physical Chem., 1927, 31, 626— 631).—Equations
indicating the relationships between the activities
of ferrous, ferric, and hydrogen ions and oxygen con-
centration are derived. Measurements of the amounts
of ferrous and ferric ions in solution at various pn
values indicate that at pa>5 very small amounts of
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ferrous iron will occur in solution under atmospheric
conditions and that even smaller amounts of ferric
iron are soluble. L. S. Theobald.

Mutarotation and alkalinity of the medium.
H. Cotin and (M11e.) A. Chaudun (Compt. rend.,
1927, 184, 749—751).—The rate of mutarotation of
dextrose has been investigated in presence of am-
monia and sodium hydroxide of concentrations rang-
ing from iV/550 to N/6800. Their effects become
similar at concentrations below' N/5500. In the case
of Isevulose, solutions of ammonia more dilute than
N/40,000 have no effect. J. Grant.

Influence of stirring on velocity of reaction in
heterogeneous systems. E. Bekier and K.
R odziewicz (ROCZ. Chem., 1926, 6, 869—880)—
The velocity of dissolution of copper plates in solu-
tions of iron alum is expressed by K —(v/OAt) log«. cx/c2,
where 0 is the area of the plate, n the number of
revolutions of the stirrer per min., and c1 and c2 are
the initial and final concentrations of ferric salt over
an interval of time At. K is a linear function of n
and may be expressed by K—a-"-bn, where a is the
value of K at which the y axis is cut by the curves
obtained for the relation Kin, varying the volume of
solution, the surface area of the plate, and the position
and shape of the stirrer, and corresponds with the
velocity constant of an unstirred solution. The value
of a depends on conditions of stirring, and is not
constant (cf. Klein, A., 1924, ii, 745).

R. Truszkowski.

Velocity of reaction and energy of activation
of halogen compounds. D. H. Peacock (J.
Physical Chem., 1927, 31, 535—542).—A theoretical
paper in which the alternating effect of substituents
on the energy of activation is discussed. The effect
of energy of activation in altering the ratios of
velocities, and hence that of the products formed, at
different temperatures is pointed out, and it is sug-
gested that the alteration in this energy is a more
fundamental expression than is velocity of reaction
of the effect of substituents on reactivity. The
effects of substituting one halogen for another on the
velocity constant and on the energy of activation are
compared in a number of reactions. Velocities of
reaction are affected, not only by alterations in
activation energy, but also by variations in the
sensibility of the molecule and the stability of the
activated state. The reactions discussed are examined
with reference to the velocity equation of Dushman

(A., 1921, ii, 315). L. S. Theobald.

Complex homogeneous catalysis of hydrogen
peroxide by sodium molybdate. E. Spitaisky
and A. Funck (Z. physikal. Chem., 1927, 126, 1—
23).—A study of the catalytic decomposition of
hydrogen peroxide by sodium molybdate. in aqueous
solution. The catalyst exists in an unstable and in a
relatively stable catalytic state. The stable con-
dition is attained when the unstable form is subjected
to repeated treatment with hydrogen peroxide. In
this case, the catalysis is quite regular and the shape
of the reaction curve is independent of the initial
concentration of hydrogen peroxide. In neutral
solution, the reaction velocity rises gradually to a
well-defined maximum, and ultimately becomes very

.of nitrogen.
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small as completion is approached. In dilute acid
or alkali, the maximum disappears and the reaction
velocity becomes sensibly constant over a wide range.
The catalytic activity, with which the brown colour
of the solution may be associated qualitatively, is
greatest in dilute alkaline solutions. In strong acid
or alkali, the catalysis ceases completely and the
solution becomes colourless or nearly so. The
results are discussed in terms of Spitalsky’s theory
of homogeneous catalysis (A., 1926, 1011), assuming
the simultaneous formation of several catalytically
active intermediate products with varying affinity
constants and stabilities. G. A. Ertiote.

Theory of the catalytic combustion of
ammonia. M. Bodenstein,—See B., 1927, 217.

Catalytic oxidation of ammonia. IIl. L.
A ndrtjssov.—See B., 1927, 217.

Thermal decomposition of ammonia on the
surface of a molybdenum wire. R. E. Burk
(Proc. Nat. Acad. Sci., 1927, 13, 67—74).—The de-
composition of ammonia on the surface of a heated
molybdenum wire is apparently of zero order. The
presence of hydrogen produces a slight accelerating
effect, whilst that of nitrogen produces a marked
retardation, the velocity after first decreasing with
increasing concentration of nitrogen attaining a final
limiting value. The film of nitrogen on the surface
of the wore is very persistent and is not removed by
pumping off in a vacuum. Wires, however, return to
normal activity after performing one or more experi-
ments with ammonia. Activated molecules only of
nitrogen condense to form the poisoning film, which
may consist of atomic nitrogen. Since the rate of
reaction is not zero at nitrogen pressures which are so
groat that the surface is almost completely covered, the
reaction must still proceed on parts of the surface
which are not poisoned or, at a reduced rate, on a film
It is impossible to distinguish between
the two possible mechanisms, since both yield
theoretical kinetic expressions of the same type. At
a given temperature and pressure of ammonia, the
rate of reaction is represented by the equation
reciprocal of half-life=(fcI2&2-}A1))+A;4, where
¢y ¢2 k3, and & are constants and p is the pressure
of nitrogen. Experiments at various temperatures
between 1097° and 1228° Abs. show that the log-
arithm of the half-life varies linearlywith the reciprocal
of the absolute temperature, the slope of the line
corresponding with a heat of activation of 53,200g.-cal.
This is shown to be a true heat of activation. The
present data are compared with those obtained with
other catalysts (Hinshelwood and Burk, A., 1925, ii,
691) ' J. S. Carter.

Contact catalysis and the activation of gases
by adsorption. H. S. Tayitor and G. Kistiakov-
ski (Z. physikal. Chem., 1927, 125, 341—362).—
The activation of part of the adsorbed gas in hydro-
genation reactions is ascribed to the action of the
unsatisfied valencies of the outlying atoms on the solid
surface. Earlier work on the ionisation potentials of
adsorbed films of hydrogen and nitrogen on metallic
surfaces is discussed and results are given which prove
that the ionisations occurring at 11 and 13 volts are
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due to nitrogen and hydrogen, respectively. A calori-
rnetric method is described whereby measurements
may be made of the heats of adsorption of small
quantities of gas on catalytic surfaces. The curves
showing the relation of the heat of adsorption to the
degree of saturation of the surface are of different
types for hydrogen adsorbed on active copper and
on a copper surface poisoned with oxygen and for
carbon monoxide adsorbed on active copper. The
theory of catalytic surfaces, employed in conjunction
with Langmuir’s theory of adsorption, is capable of
explaining these three types of curve, if it is assumed
that only part of the surface atoms can activate the
adsorbed gas molecules and that the activation is
endothermie. The work of Schmidt and of Schwab
and Pietsch is criticised, and it is suggested that the
activation of hydrogen is due to atomic dissociation.
H. F. Gitipe.

Influence of the adsorptive power of the
carrier on the catalytic activity of metal-carrier
catalysts. T. Sabatitschka and W. Moses (Ber.,
1927, 60, [27], 786—804).—The catalytic hydrogen-
ation of maleic and fumaric acids and sodium cinnam-
ate has been examined in the presence of palladium
deposited on blood, beech, fungus, bone, and sugar
charcoal and on barium sulphate and kieselgukr.
The adsorptive power of the catalysts towards
hydrogen cannot be definitely determined. The
sequence of adsorptive powers towards fumaric and
maleic acids and sodium cinnamate is: blood>
beech > fungus > bone > sugar charcoals > barium
sulphate=kieselguhr. The activity of the catalysts
obtained by loading different carriers with an equal
amount of palladium depends to a greater or less
extent on the carrier. With freshly-prepared
materials, the activity towards all three unsaturated
substances diminishes in the sequence blood>
fungus > beech > bone > sugar charcoals > barium
sulphate=kieselguhr=palladium without carrier. The
activity is also dependent on the manner in which any
given carrier is charged with a definite amount of
metal; for example, sugar charcoal, barium sulphate,
and kieselguhr catalysts, prepared from the hydroxide
and subsequently preserved, have a greater activity
than fresh catalysts prepared from the chloride.
Ignition in a high vacuum and saturation with
hydrogen diminishes the activity of all catalysts to
an extent which increases with the number of such
treatments; the catalystis not re-activated by oxygen.
The adsorptive power of the catalysts towards
hydrogen depends on the type of carrier and is scarcely
affected by the mode of charging with palladium;
palladium-free carriers do not adsorb hydrogen
measurably.

The activity of the palladised carriers depends
greatly on the extent to which the palladium com-
pound is adsorbed by the carrier previous to reduction.
With carriers of low adsorptive power, more efficient
catalysts are obtained by use of the readily adsorbable
palladium hydroxide in place of the chloride, whereas
with good adsorbents little difference is observed in
the various products. The activity of palladised
barium sulphate is dependent on the degree of
division of the palladium. The catalytic activity is
influenced in varying degree by the volume of the
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liquid in which it is distributed during hydrogen-
ation.

Separate determinations of the adsorptive powers
of palladised catalysts toward hydrogen and the
substances undergoing hydrogenation and of the
catalytic activity of these catalysts under similar
conditions indicate a proportionality between the
three properties, but show that the catalytic activity
does not depend directly on the magnitude of the
adsorption. The important function of the carrier
is the provision of a larger surface and favourable
disposition of the catalysing metal by adsorption of
the compound from which it is formed by reduction;
it also secures a better distribution of the metal in the
reaction mixture and preserves the fine division of
the metal by hindering aggregation, which otherwise
takes place readily. H. Wren.

Products formed during the working of lead
accumulators. Il. L. Mazza.—See B., 1927, 257.

Applications of passivity in electrolysis. 0.
Dony-Henaurt (Bull. Soc. chim. Belg.,, 1927, 36,
261—270).— Certain iron alloys, notably steels of the
“ stainless ” type, become passive in contact with
solutions containing chlorates, and to a less extent in
contact with perchlorate solutions. Such alloys may
be substituted for platinum for use as anodes in
electrolytic processes involving high current densities
and considerable local acidities (e.gr., the decomposition
of barium carbonate in the anode chamber of an
electrolytic system containing chlorates). An iron-
cobalt-copper alloy is rapidly attacked under these
conditions. The passivity of lead is discussed and
the importance of including overvoltage effects when
considering the processes involved in the mechanism
of the lead accumulator is emphasised.

J. S. Carter.

Electrolysis of aqueous solutions of pure
oxalic acid. E. Doumer (Compt. rend., 1927, 184,.
747—749).—The anodic products of the electrolysis
of oxalic acid and its salts vary with the reaction.
Electrolyses with various concentrations of pure
oxalic acid and various current densities have shown
that oxygen and carbon dioxide are produced at the
anode, the former usually in the largest quantities
and in amounts depending on the current density,
but falling within certain limits (0-25 and 0-5 of
the corresponding volume of voltametric hydrogen
liberated). The results may be explained by the
ionisation of 2 mols. of water for 1 mol. of oxalic acid.
The oxalate ions partly decompose into carbon
dioxide and partly react with the hydroxyl ions to
produce oxygen. J. Grant.

Photo-decomposition of chlorine water and of
aqueous hypochlorous acid solutions. 1l. A. J.
Alimand, P. W. Cunitiffe, and R. E. W. Maddison
(J.C.s., 1927, 655—669).—Measurements of the
extinction coefficients are described for the range
365—436 [i(. for hypochlorous acid and chlorine water,
both alone and also in presence of certain added
strong electrolytes; the values of the extinction
coefficient for chlorine in solution are very close to
those for gaseous chlorine. From the amount of
decomposition and the quantity of energy absorbed,
the quantum efficiency at 365 uu for chlorine water is
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calculated, and lies between 1-6 and 2-0; it varies
very little with wave-length over the range 313—
436 j¢i*, but is greatly reduced by the addition of
certain strong electrolytes, notably hydrochloric acid.
A consideration of these results together with previous
data (A., 1925, ii, 572) on the yield of chloric acid
during decomposition, the volatility of chlorine in
the different solutions, and the present extinction
coefficient measurements leads to a theory of the
mechanism of the reaction. This theory is found to
be consistent with thermochemical data and with the
observed order of reaction, and appears to permit of
the separate determination of the efficiency of the
primary and secondary photo-reactions.
S. J. Gregg.
Photochemical decomposition of hydrogen
iodide. B. Lewis (Nature, 1927, 119, 493).—On
working at a pressure of hydrogen iodide of the order
of 0-1 mm. of mercury, the quantum efficiency of the
reaction is about two; Warburg's mechanism
(Sitzungsber. Preuss. Akad. Wiss. Berlin, 1918, 300)
is thus experimentally substantiated. Hence a polar
molecule may dissociate in a single elementary act.
A. A. Erdridge.
Photochemistry of the alkali and alkaline-
earth iodides. H. Sstobbe and F. K. Steinberger
(Z. anorg. Chem., 1927, 161, 21—45).—If alkaline
solutions of potassium iodide in vessels of quartz or
“ uviol ” glass are exposed to sunlight or the light
from a mercury-vapour lamp, the alkalinity diminishes
somewhat, probably due to the action of carbon
dioxide from the air, and solutions which were
originally only slightly alkaline contain after exposure
hypoiodite and free iodine, whilst if the alkalinity is
increased, iodate is formed as well, and in strongly
alkaline solutions is the only product. It is therefore
concluded that the photolysis involves the reactions :
2KI1-fO+H,0=2K0OH+1,; EI+12=KI13; 2KOH+
I2"K10+K I+H 2; 3KI0=KI03+2KI. With
neutral iodide solutions, no free iodine is formed in
absence of oxygen, and even when oxygen is present, no
iodate, and only small amounts of hypoiodite, are
formed in addition to free iodine. In presence of
oxygen only, there is very little reaction, but if in-
creasing amounts of carbon dioxide are introduced,
the photolysis increases up to a maximum, beyond
which it diminishes. Since other weak acids such
as boric acid and p-nitrophenol also promote the re-
action, it seems that carbon dioxide acts by increasing
the hydrogen-ion concentration of the solution. In
ordinary air, the formation of free iodine from
neutral iodide solutions apparently is due mainly
to the photolysis of hydrogen iodide, the above
reactions occurring only to a small extent. When
preserved in the dark, some solutions become yellow
but remain neutral, whilst others remain colourless
but become slightly alkaline. In the decomposed
solutions, hydrogen ions, from carbonic acid, have
brought about the reaction 2HI+0=H20-fl2
whereas in the other solutions the alkali, presumably
from the containing vessel, has removed the hydrogen
ions, so the reaction 2K 1+0+H 20=2K 0H + 12must
be able to occur only in the light. The rate of
decomposition of iodide solutions in the light increases
with increase in the iodide concentration, but is not
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directly related to it. If nuclei of iodine are already
present at the outset, the velocity of reaction is
greater at first than it is later, whilst if the nuclei are
absent, the reverse is the case. In either case, the
velocity after the initial stage becomes approximately
constant for a considerable time. The photolysis
of neutral iodide solutions to which the oxygen of the
air has free access is a bimolecular reaction, but the
velocity coefficient is dependent on the intensity and
wave-length of the light and on the proportion of
effective radiation absorbed, and increases with the
time until so much tri-iodide is formed that all the
active radiation is absorbed. Thus the behaviour of
these solutions closely resembles that of hydrogen
iodide solution (cf. Winther, A., 1920, ii, 427), as
might be expected from the above. The wave-
lengths most active in bringing about decomposition
are in the ultra-violet, but the blue of the visible
spectrum has also a slight effect. R. cuthinr.

Photochemical decomposition of potassium
persulphate. [11l. Effect of added electrolytes.
J. L. R. Morgan and R. H. crist (J. Amer. Chem.
Soc., 1927,49, 960—966).— There is no evidence of the
existence of intermediate equilibria in the photo-
chemical decomposition of potassium persulphate,
such as occur in the thermal decomposition (Palme,
A., 1920, ii, 685). The rate of decomposition is
retarded by sulphuric acid, potassium sulphate, and
potassium hydroxide; in no case can this retardation
be due to an inner filter action. In each case, the
velocity is a hyperbolic function of the amount of
electrolyte added. The phenomena are discussed
from the points of view of de-activation and of a
kinetic salt effect. S. K. Tweedy.

Alleged retardation of certain reactions by
|Ight A. J. Atitmand and R. E. W. Maddison
(J.C.S., 1927, 650—655).—Experiments were carried
out on the oxidation of solutions of sodium sulphite
when exposed to light of various wave-lengths and
also in the dark. Curves correlating time of exposure
and amount of oxidation showed no discontinuity even
although successive portions of the curves applied
to alternate dark and hght periods, except in the case
of ultra-violet light of very short wave-length. Thus
light of ordinary wave-length has no effect on the rato
of oxidation of sodium sulphite in solution.

S. J. Gregg.

Oxygen transmission by chlorophyll and the
photochemical equivalentlaw. H.Gaffron (Ber.,
1927, 60, [jB], 755—766; cf. Warburg and Negelein,
A., 1922, i, 1097; 1923, ii, 718).—Under the influence
of fight, a solution of chlorophyll in acetone absorbs
oxygen "with gradual oxidation of the dye. In pre-
sence of a suitable acceptor, the absorption is acceler-
ated and the chlorophyll suffers much less change.
For this purpose, allylthiocarbamide is selected,
which, in addition to complex compounds, yields
sulphur dioxide and thence sulphur trioxide. The
relationship between the volume of oxygen absorbed
and the amount of light used shows that in this case
Einstein’s photochemical equivalent law is obeyed
for a large range of the spectrum. There is no
relationship between strength of absorption for light
of differing wave-lengths and photochemical action,
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provided that the absorption is complete. Con-
firmation is afforded to the observation of Warburg
and Negelein (loc. cit.) that every quantum absorbed
by the chlorophyll, independent of its energy, causes
the same chemical action in the living plant. Vari-
ations in the concentration of dye and acceptor show
that each is free in the solution; excess of dye hinders
the photochemical change, which is promoted by the
acceptor. The solvent is indifferent. The observ-
ations may be expressed quantitatively by the
fo r m u | a /CalCr)aK-{-1, where $>and
§9Q are the observed and calculated photochemical
activities, C™ and Cp the concentrations of acceptor
and dye, and K is an empirical constant.
Similar behaviour is exhibited by hfematopor-
phyrin and allylthiocarbamide dissolved in acetone.
H. Wren.
Special action of radiations from a mercury
arc. E. Rousseatj (Compt. rend., 1927,184, 683—
685; cf. Lecarme, ibid.,, 1925, 181, 1079).—The
photolytic effects of the mercury arc have been tested
on a solution containing calcium monophosphate
(10 g.), phosphoric acid (1 c.c.), and cherry-laurel
water (Codex) (100 c.c.), the hydrogen cyanide
remaining after various intervals of time being
determined. The liquid was covered with a pro-
tecting layer of oil impermeable to ultra-violet rays.
The effect must therefore be due to visible radiations
inthegreen, red, or infra-red regions, or to an unknown
photochemical radiation from the mercury arc
analogous to that observed by Lecarme in ultra-violet
solar radiations (loc. cit.). J. Grant.

Determination of the energies of reaction from
a knowledge of the active radiations. R. Audu-
vert (Compt. rend., 1927, 184, 881—S83).—The
Perrin-Lewis radiochemical theory has been verified
by the determination of the initial frequencies
M and W) of the light required to produce and
reverse the reaction in the equation Q=hN(v0—10),
Q being the energy of reaction, h Planck’s constant,
and N Avogadro’'s number. The reaction studied
was the oxidation and reduction, respectively, of
ferrous and ferric salts (t0=3-5x1014 and \O'=
2-0x 1011, respectively) by the same radiations, but
with different intensities. The frequencies were
determined electrometrically from the E.M.F. pro-
duced when a platinum electrode placed in an electro-
lyte is illuminated (A., 1923, ii, 827), the potential
increasing with the frequency for a particular intensity
mf radiation. The result has been confirmed by
measurements of the affinity, and the oxidation of
ferrous to ferric iron has been shown to be an endo-
thermic reaction. J. Grant.

Existence of triatomic hydrogen. F. Paneth,
E. Kiever, and K. Peters (Z. Elektrochem., 1927,
33, 102—107).—Processes stated to yield triatomic
hydrogen (cf. Wendt, A., 1920, ii, 425; 1922, ii, 369;
Grubb, A., 1923, ii, 403; Venkataramaiah, A., 1923,
hj 235; 1924, ii, 34) have been examined, but it is
concluded that no evidence for the existence of this
substance has been obtained. Hydrogen which has
been passed through hot palladium or submitted to
a silent discharge in an ozoniser does indeed blacken
lead acetate paper after passage through a tube of
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sulphur, but the effect is just the same if this sulphur
tube is omitted. Hydrogen sulphide arises from
traces of sulphur in the palladium or the glass, respect-
ively. The phenomenon disappears if the palladium
or the ozoniser is kept in use for some time and is not
obtained if a quartz ozoniser is employed. Again,
the supposed formation of ammonia by the action of
pure nitrogen on hydrogen obtained by the action
of acids on magnesium is disproved. Ammonia is
obtained when pure hydrogen is substituted for
nitrogen and arises from traces of nitride in the
magnesium. The statement that when oxygen is
exploded with excess of hydrogen the residual gas
reduces permanganate or indigo could not be con-
firmed, in spite of wide variation of the experimental
conditions. Hydrogen which had been subjected to
a-rays from a mixture of thorium-5 and thorium-61
did not reduce sulphur, but using a-rays from polon-
ium, a trace of hydrogen sulphide was detected. This
is attributed, however, not to activation of the
hydrogen, but to traces of finely-divided polonium
being carried over on to the sulphur; sulphur and
hydrogen are known to react under the direct influence
of a-rays. H.J. T.Ettingham.

Conversion of hydrogen into helium. F.
Paneth, K. Peters, and P. Gunther (Ber., 1927,
60, [5], 808—809; cf. A., 1926, 1077).—Possible
sources of error in the previous experiments are
indicated by the observations that asbestos evolves
its helium content at a much lower temperature in
hydrogen than in oxygen and that the arrangement
of the apparatus may not exclude the penetration of
helium from the atmosphere. H. Wren.

Direct oxidation of lithium iodide. J. P.
Simmons and C. F. Pickett (J. Amer. Chem. Soc.,
1927, 49, 701—703).—Anhydrous lithium iodide
decomposes at high temperatures in a stream of
oxygen according to the equation 10Lil+502=
2Lil03+ 4Li20 -f41,. S.K. Tweedy.

Sodium hyponitrite. A. W. Scott (J. Amer.
Chem. Soc., 1927, 49, 986—987).—Sodium hypo-
nitrite, which is not hygroscopic, is conveniently
prepared as follows. To a saturated solution of
3-26 g. of hydroxylamine hydrochloride in anhydrous
ethyl alcohol at —5° is added slightly more than the
calculated amount of sodium dissolved in the least
amount of alcohol. After filtering, 110 c.c. of
anhydrous ether and 3-24 g. of sodium in the mini-
mum amount of alcohol are added to the solution,
which is then cooled to —5° and twice the calculated
amount of either amyl or propyl nitrite added. After
being kept at —5° for 1 hr., the sodium hyponitrite
is collected, washed with alcohol, then with ether,
and dried over sulphuric acid in a vacuum; the
yield is 13-9%. S. K. Tweedy. '

Dehydration of borax. M. A. Rakusin and
D. A. Brodski—See B., 1927, 250.

Thermal dissociation of alkali fluoborates.
J. H. de Boer and J. A. M. van Lieiept (REC. trav.
chirn.,, 1927, 46, 124—132).—The fluoborates of
potassium (m. p. 530°), rubidium (m. p. 590°), and
caesium (m. p. 550°) were prepared by precipitation
of solutions of the corresponding chlorides by hydro-
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fluoboric acid solution, and those of sodium and
lithium by placing solid boron fluoride and the solid
alkali fluoride together in an evacuated vessel.
Since the proportion of substance dissociating is small,
the ratio of potassium fluoride to boron trifluoride
in the liquid phase is sensibly constant over the whole
temperature range, and the system is therefore
univariant. The results fit the following equations :
for KBF4, log j>(mm. of mercury)= —C317/T+S-lu,
whence the heat of reaction Q of the equation KBF4
(liquid) ==KF(liquid)-fBF3(gas)+Q g.-cal. is 28,900
g.-cal. ; for RbBF4, log;p=—5900/T+7-45, and Q=
26,960 g.-cal.; for CsBF4, logp= —5880/T-{-7-35,
and Q—26,880 g.-cal. By considering the formation
of potassium fluoborate by the path KF— >K"-fF '+
UKF, F'+BFg— >BF4—0bf, the value of B4 is
deduced and applied to calcium fluoborate, the heat
of formation of which is thus shown to be negative,
in accordance with the fact that calcium fluoride will
not combine with boron fluoride. The refractive
indices of saturated solutions of the salts were also
measured and shown to be close to that of water.
S. J. Gregg.

Azidodithiocarbonic acid. [Ill. Azidodithio-
carbonates of lithium, sodium, rubidium, and
cesium. A. W. Browne and A. F. Audrieth
[with C. W. Mason] (J. Amer. Chem. Soc., 1927, 49,
917—925; cf. A., 1926, 39).—The crystalline azido-
dithiocarbonates, MS-CS-N3a;H2, of lithium (ae=I),
sodium (;c=4, 2, and 0), rubidium (x=0), and casium
(x=0) were prepared by the union of carbon disul-
pliide with alkali azides (Browne and Hoel, A., 1922,
ii, 848). The solubilities of the salts follow the*order
Li>Cs>Rb>Na; they are insoluble in carbon
disulphide, chloroform, carbon tetrachloride, and
benzene. They tend to decompose at the ordinary
temperature: MS,CSN3=MS,CN-fS+N2 The vio-
lence of the explosion on detonation varies directly
as the atomic weight of M, except that the lithium
salt is more explosive than the sodium salts. The
explosion liberates a gas with a sulphurous odour,
leaving a viscous, yellow residue, probably a poly-
meride of thiocyanogen. Microscopical observations
are recorded. The rubidium and casium salts are
very photosensitive; on alternate illumination and
confinement in a dark space, “ photolysis ” occurs
and the salt decomposes. The colour change on
illumination is ascribed to free metal atoms held
in situ in the crystal lattice, their valency electrons
having been restored by some photo-process. It is
suggested that the blue colour of Stassfurt halite
may similarly be explained. S. K. Tweedy.

Reduction of copper oxide by gaseous reducing
agents. W. G. Parimer (Trans. Amer. Electro-
chem. Soc., 1927, 51, 87—90).—See A., 1923, ii, 474.

H. J. T. Ettingham.

Preparation of sodium aurothiosulphate. H.
Brown (J. Amer. Chem. Soc., 1927, 49, 958—959).—
The following method is more rapid and economical
than that described by McCluskey and Eichelberger
(A., 1926, 255). A solution of 41-2 g. of hydro-
chloroauric acid in 75 c.c. of water is rendered faintly
alkaline with 40% sodium hydroxide solution and a
solution of 102 g. of sodium thiosulphate crystals in

BRITISH CHEMICAL ABSTRACTS.— A.

200 c.c. of water isadded. The mixture is mechanic-
ally stirred and 4N -nitric acid added dropwise until
the red colour ceases to appear. When the mixture
shows faint turbidity, it is filtered and precipitated
with four times its volume of alcohol. The precipitate
is redissolved in the minimum amount of water and,
after filtration, reprecipitated. A further precipit-
ation yields very pure sodium aurothiosulphate. The
salt is dried over sulphuric acid in a vacuum and may
be preserved in well-stoppered bottles in arefrigerator.
It will keep at the ordinary temperature for 3months if
sealed in amber tubes under slightly reduced pressure.
S. K. Tweedy.
Reducing properties of beryllium. Isolation
of barium, magnesium, potassium, and alumin-
ium. C. Matignon and (Miie) G. Marchal
(Compt. rend., 1927, 184, 715—717).—On account
of its high heat of oxidation, beryllium may be used
to reduce certain metallic oxides. The oxide is well
mixed with a 