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One-metre vacuum spectrograph. R. A. Saw-
yeb (J. Opt. Soc. Amor., 1927, 15, 305—30S).—A
convenient typA of vacuum spectrograph designed
to use the standard N.P.L. one-metro grating and to
operate from 3000 to 1700 A. is described.

R. W. Lunt.

Fine-structure constant as a numerical con-
stant. S. Ray (Naturwiss., 1927, 15, 408; Chem.
Zentr., 1927, ii, 15).—According to Jeans (“ Report
on radiation and the quantum theory ™) /tc/2-=
(4-e)2; hence the fine-structure constant a=2-e2jhc—

16. A.A. Eldbidge.

Extension of the irregular doublet law. M. N.
Saha and P. K. Kichlu (Nature, 1928, 121, 244—
245).—* On comparison of the spectra of a group of
successive elements which are reduced by electric
discharge to the same electronic constitution, fre-
quencies of corresponding lines arising out of a
transition in which the total quantum number
remains unchanged will form an arithmetical pro-
gression.” Hence, if the spectra of two elements,
preferably successive, in any group bo known, the
spectra of the remaining elements can be predicted.

A. A.Eldbidge.

Width of the lines of the Balmer series.
(Mlle.) V. Hanot (Ann. Physique, 1927, [x], 8,
555—625).—The width of a line is defined as the
wave-length interval over which the average intensity
of illumination is equal to one half of the intensity
maximum, although this does not necessarily com-
pletely characterise the distribution of energy over
the line as supposed by some. The width of the
primary lines in the Balmer series has been studied
for a spark spectrum in hydrogen, the conditions being
closely defined by measurements of capacity, potential,
and frequency of the circuit. The width of the lines
was measured by a microphotometric method, using
a Rowland grating.

For a given initial temperature and pressure,
the width I of the lines is determined by the intensity
of the current traversing the spark, according to the
law !'=/(/,,), where /,, is given by /,,= VVC/L and so
represents the maximum intensity of current in an
undamped circuit. The width increases very rapidly
with rising /,, for small intensities and then tends to
a maximum; its variation with pressure p is given
approximately by h=11x pm where Ix is a constant
and m is very,close.to unity for small intensities but
decreases with increasing /,, down to 2/3.

The chief causes of the enlargement of lines are
(a) the absorption by the source of some of its own

radiation and (6) the intermolecular field due to ions
and quadruplets. The magnitude of the former was
studied experimentally by passing radiation from one
spark through a second; for 1=300 amp. the width
of the lines due to a very small region of the source
is thus found to be 85—90% of the total width. The
main cause of enlargement, however, is the inter-
molecular field due to the ions, which has a mean
value of 105 volts/cm. and is proportional to the
2/3 power of the ionicdensity. Thoeffectofthe quadru-
plets is secondary, being greater for largo currents
than for small, whilst the absorption effect is greater
in tho small-current region, as expected by theory.
The sum of these two effects is approximately constant
at 10—15% of the width of the line. Like Z the
current density in the spark follows a law of the
form ¢=<p(/,,), so that the theory explains tho inde-
pendence of the width of the lines and the damping
of the circuit. S. J. Gbegg.

Continuous spectrum, of hydrogen. J. Kaplak
(Proc. Nat. Acad. Sci.,, 1927, 13, 760—763).—A
mechanism is suggested to account for the con-
tinuous spectrum emitted by the blue glow which
occurs when hydrogen at pressures less than 1 mm.
is excited by electrons of less than 15 volts.

R. W. Lunt.

Reversal of helium lines. T. Takamine and
T. Suga (Phil. Mag., 1928, [vii], 5, 141—149).—An
examination of the reversal of helium lines has been
made first with a long capillary tube viewed end-on
and, secondly, with a long tube of wider bore placed
between the capillary tube and the spectrograph.
Tho lines of the principal and of the diffuse series
show' reversal, but there arc great differences in the
manner of their reversals. The lines of the principal
series connected with the metastable states 2s and 2£
are strongly absorbed in passing through the wider
tube. This effect of the less luminous vapour is
marked for the lines 5016 and 3889 A. ~The lines of
the diffuse series, such as 667S and 5876 A., are seen
reversed with the capillary tube alone excited, the
wider tube having little effect. The polarity of the
capillary has a marked effect on the clearness of the
reversals, indicating the effect of a heterogeneous
distribution of the excited atoms alp?nlg:its length.

Mitchell.

Excitation of the auroral green line in dis-
charge tubes. D. A. Keys (Trans. Roy. Soc.
Canada, 1927, [iii], 21, 111, 257—261)—In an

apparatus which is described, spectrograms have been
taken of the light emitted from the electrical discharge

209



210

through mixtures of (1) helium and oxygen and (2)
argon and oxygen. With a large pressure of helium,
e.g., 15 mm. of helium to 1-5 mm. of oxygen, the
auroral green line, 5577 A., was obtained with a
suitable current density. Under other conditions
bands, which appeared to be the second group of
Swan bands, were obtained instead, probably due to
hydrocarbons present as impurities. With argon at
a pressure of about 40 mm. and oxygen from 8 to 10
mm., the auroral green line was brought out with
great intensity (cf. A., 1927, 179), but it was difficult
to suppress the bands. The results support McLen-
nan’s view (Proc. Roy. Soc., 1927, A, 114,1) that the
auroral green line is due to oxygen excited with
enhanced intensity by the presence of helium or argon
at comparatively high pressures. The diameter of
the tube had a marked effect, a wide tube favouring
the appearance of the line. M. S. Burr.

Spark spectrum of oxygen (O 11). H. N.
Russell (Physical Rev., 1928, [ii], 31, 27—33).—
Ninety-nine lines, including all the strong lines not
previously classified, are accounted for, and the
electron configurations corresponding with the new
terms have been identified. Bowen’s conclusions
concerning the origin of the nebular lines near 3727 A.
are confirmed. A. A Eldridge.

Distribution of ionised oxygen in the gaseous
nebulae. J. H. Reynords (Nature, 1928, 121,
206—207).—There is no recorded evidence of the
existence of neutral oxygen in the gaseous nebulae;
the distribution of Om and 0 n in Orion’s nebula is
discussed. A. A . Eldridge.

Nebulium spectrum in new stars. S. R. Pike
(Nature, 1928, 121, 136—137).—Elvey’s reasoning
(this vol., 98) is criticised. Alternatively, it may be
supposed that the oxygen and hydrogen shells
originate in different layers of the star.

A. A. Eldridge.

Metallic spectra excited by active nitrogen. J.
Okubo and H. Hamada (Phil. Mag., 1928, [vii], 5,
372—380).—AnN examination of the after-glow spec-
trum of active nitrogen has confirmed the results of
Strutt and of Johnson and Jenkins (A., 1926, 991).
No evidence for the second group of positive bands
reported by Ruark and others (A., 1927, 395) was
obtained. The emission spectra of the vapours of
mercury, cadmium, zinc, magnesium, sodium, potass-
ium, thallium, and calcium under the bombardment
of active nitrogen have been examined. Owing to
the immediate formation of solid nitrides, only
negative results were obtained with calcium. In the
other cases the arc lines but none of the spark lines
were excited. The highest energy level developed
was the 4d level of mercury corresponding with an
excitation potential of 9-51 volte. Although the
ionisation potentials of the other metals are less than
9-51 volts (so that ionisation of their vapours should
be possible), no energy levels higher than those
corresponding with 9-51 volts were developed. No
traces of baud spectra due to the formation or decom-
position of metallic nitride were obtained. The
results are in support of the hypothesis of Sponer
(A., 1926, 8) that active nitrogen is neutral atomic
nitrogen produced as the result of triple collisions
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the dissociation energy of which should bo between
11-4 and 13 volts, so that the spectral lines of other
gases excited in the after-glow should have energies
less than 11-4 volts. A. E. Mitchell.

Reversal of neon lines. H. Nagaoka and T.
Mishima (Proc. Imp. Acad. Tokyo, 1927, 3, 586—589).
—By means of a combination of a Lummer-Gehrcke
plate with a concave grating, the interval of reversal
has been determined for a number of neon lines of
the type Is—2p, beginning with 5S52A. (Is2—2px)
and extending to 6507 A. (I1s4—2pg).

R. A. Morton.

Spectrum of ionised sodium. F. H. Newman
(Phil. Mag., 1928, [vii], 5, 150—159).—Accurate
measurements of the Nan spectrum excited by an
elcctrodcless discharge have been made and 137 lines
between 2386-41 and 4830-9 A. measured. The
lines at 2138-4 and 3318-0 A., previously observed by
Schillinger (A., 1909, ii, 369) and Foote, Meggers, and
Mohler (A., 1922, ii, 598), respectively, were not
obtained. The series includes a number of lines not
reported by these observers and docs not include other
lines attributed by them to the Nan spectrum. A
preliminary analysis of the results shows no sequences
or lines obeying the Ritz formula, but there are many
pairs of lines with constant frequency separations.

A. E. Mitchell.

Series spectra of chlorine, CI 11, Cl 111, Cl 1v,
Cl v, and of Sitl, P in, and Srv. I|.S. Bowen
(Physical Rev., 1928, [ii], 31, 34—38).— Twenty-six
lines in Clu,-88 in Clill, 26 in Cliv, and 17 in Clv are
classified. Five additional lines in Sin, 15in Pm,
and 13 in Siv are identified. A. A. Eldridge.

Spectrum of the corona. |I. M. Freeman
(Nature, 1928, 121, 169—170).—About two thirds
of the coronal lines given by Campbell and Moore can
be,connected with the argon lines and terms given by
Meissner. A. A. Eldridge.

Inverse Stark effect in principal potassium
series. W. Grotrian and G. Ramsauer (Physikal.
Z., 1927, 28, 846—856).—The inverse Stark effect in
the second term of the potassium lines 4047-201 and
4044-140 A. and in the third term of the lines 3447-701
and 3446-722 A. has been determined as a function
of the electric force up to 10s and 8 x 104 volts cm.-1,
respectively. The total displacement towards the
red varies as the square of the electric force. The
shorter wave-length component of each doublet, is
resolved into two further components. The results
are in good agreement with the theories of Becker and
Thomas. R.W. Lunt.

Intensities of forbidden multiplets. J. Tayior
(Phil. Mag., 1928, [vii], 5, 166— 172).—Measurements
have been made of the intensities of the 15 —3252
and 12,7—322>)2 lines of potassium. The results show
that for dilute concentrations the ratio of the intensi-
ties is given by the Sum rule and in conjunction with
the results of Ornstein and Burger (Naturwiss., 1927,
15, 32) it is concluded that the ratio is normal for
forbidden multiplets. The relative change of the
ratio of the maximum intensity of these lines to the
non-forbidden 125—32P32and 12 —32P \2 lines shows
that the relative intensity of the forbidden to the
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permissible lines increases with both current and
vapour density. It is suggested that the forbidden
lines are brought up by the action of ionic electric
fields and that their intensities increase with the field
strength, a view which is in accordance with the
results of Takamine and Werner. A. E. Mitchell.

New lines in the arc spectrum of manganese
and rectification of these between 2500 and
2300 A. S. Pina de Rubies (Anal. Fis. Quim.,
1927, 25, 494—502).—Since a previous investigation
of the arc spectrum of manganese (A., 1927, 802)
yielded a spectrum different from that of Fuchs
(A., 1915, ii, 497) in the region 2500—2300 A., this
portion of the spectrum has been re-examined. It is
shown that the difference is due to the presence of
22 new lines of manganese and to the absence of 20
lines due to iron and nickel considered by Fuchs as
lines of manganese. Various other lines in Fuchs’
spectrum which are apparently due to impurity are
recorded and attention is drawn to errata in Kayser’s
“ Tabello der Hauptlinien der Linienspektra aller
Elemente (1926).” J. S. Carter.

Arc spectrum of antimony. S. L. Malurkar
(Proc. Camb. Phil. Soc., 1928, 24, 85—88).—Pro-
visional term values are given for the arc spectrum
of antimony. Certain levels have been fitted into the
llund-Heisenberg scheme. R. A. Morton.

Under-water spark spectra of various metals.
(Miss) E. J. Artin (Trans. Roy. Soc. Canada, 1927,
[hi], 21, 111, 231—235).—A continuation of previous
work (Clark and Cohen, A., 1926, 766). The under-
water spark spectrum of tungsten shows about 90
reversals between 4000 and 2300 A. Tollurium and
thorium also show some reversed lines in the region
2100—2600 A. and 2400—3000 A., respectively. No
reversed lines have been observed in the .under-water
spark spectrum of uranium. The spectrum is per-
fectly continuous and intense, with neither absorption
nor emission lines in it, and extending well below
2000 A. The under-vRter spark between uranium
terminals should, therefore, be useful as a source of
continuous radiation in the ultra-violet. The intensity
remains practically constant to about 2050 A., after

which it falls off rapidly. M. S.Burr.
lodine resonance spectra excited by the

yellow mercury lines. C. N. Warfietd (Physical

Rev., 1928, [ii], 31, 39—51).—The spectrum of

iodine vapour excited by the yellow mercury line
5771-2 A. consists of a series of doublets the main
lines of which conform closely to Mccke’s formula.
That excited by the yellow line 5792-3 A. consists of
three series of doublets, one of which embraces two
anti-Stokes members, and another one such member.
. A. A . Eldridge.

Emission spectra of various elements in the
lower quartz region. (Miss) M. C. M. McDonald
(Trans. Roy. Soc. Canada, 1927, [iii], 21, 111, 223—
230).—A continuation of previous work (A., 1927,390).
In the lower quartz region, spark spectra only of the
following elements have been determined : thulium,
lutecium, praseodymium, europium, and hafnium,
and both arc and spark spectra of samarium, gado-
linium, erbium, ytterbium, dysprosium, and niobium.
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A few new lines are recorded for thulium, dysprosium,
ytterbium, lutecium, praseodymium, and europium;
niobium has more; hafnium resembles zirconium in
having many lines in this region. M. S. Burr.

Double excitation of upper levels in the mer-
cury atoms by collisions of the second kind. H.
Bentler and B. Josephy (Phll Mag., 1928, [VII], 5,
222).—An explanation of the observations of Wood
(ibid., 1927, [vii], 4, 466) of the abnormal excitations
of the mercury lines at 2856 and 4916 A. is offered
from the author’s results (Naturwiss., 1927, 15, 540).
There it was shown that the upper levels of an atom
are excited in high selectivity by collisions of the
second kind if the energy of the colliding atom can be
accepted very completely by the atom struck. It is
suggested that at the collision of two metastablo
mercury atoms this effect of resonance can have the
result that one absorbs the whole energy, 2x4-68
volts, whilst the other returns to the normal state.
It is significant that mercury has a resonance level
at 9-25 volts, leaving only 0-11 volt to be transformed
into translational energy. The level giving rise to
the above-mentioned lines would then be that under
the resonance point 3S. A. E. Mitchell.

Fine structure of mercury lines. W. H.
McCurdy (Phil. Mag., 1928, [vii], 5, 386—392).—See
this vol., 100.

Laws of X-ray absorption. J. A. Gray (Trans.
Roy. Soc. Canada, 1927, [iii], 21, Ill, 179—184).—
Certain empirical formula! connecting the wave-
length of X-rays with the atomic absorbing co-
efficient and atomic number of the absorbing body
have been tested by application to the available
experimental data for the K, L, and M absorptions,
respectively, and have been found to be in much
closer agreement with the experimental observations
than those hitherto proposed. Values for the ratio
of the fluorescent mass absorption coefficients
(tIp)~I(t1p)E, \ —Xk have been calculated.

M. S.Burr.

Intensity relationships in L X-ray series. A.
Jonsson (Z. Physik, 1928, 46, 383—391).—The
intensities of the stronger lines in the L-spectra of
molybdenum, rhodium, palladium, and silver have
been obtained by the use of the Geiger chamber, and
the results corrected for anticathode absorption.
The doublets Lnv a,, [3, as well as I, rj, obey the
intensity rules valid in the optical region, but the
p2,d ou b let fits these rules only for metals in which
the N iv and N v levels have the full complement of
electrons. For the doublets, ax: a2 : [L the calculated
intensitiesare9:1:5; forl:y,2:1; forp2:yv 2 :1;
for silver and palladium the observed intensity ratios
are in good agreement, but for rhodium and molyb-

denum the results do not agree, e.g., p2:yx for
molybdenum is 2 : 1-7. R. A. Morton.
JT-Series spectrum of tungsten. K. C. Mazum-

der (Z. Physik, 1928, 46, 449—A450).—The line
(0-218 A.) in the X-ray spectrum of tungsten has been
observed in the first order. R- A. Morton.
Discontinuities of absorption in the inter-
mediate region (li-bands of carbon, nitrogen,
and oxygen). J. Thibaud (Compt. rend. 1928,
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186, 308—309).—By means of the author’s spectro-
graph (A., 1927, S03) using a current of 100 milliamp.
on an anticathode of high at. wt., a continuous radi-
ation has been observed for carbon, nitrogen, and
oxygen similar to that produced by ordinary X-rays,
but with abrupt discontinuities. The discontinuities
which show a fine structure and are bounded on the
high-frequency side by a white ray decrease in inten-
sity in the order carbon, nitrogen, oxygon, and their
wave-lengths are 43-5, 31-1, and 23-5 A., respectively.
Since the absorption bands are produced with much
smaller quantities of absorbing material than in the
case of ordinary X-rays, a very sensitive method of
analysis is indicated. J. Grant.

Scattering of X-rays by gases. J. A. Gray and
H. M. cave (Trans. Roy. Soc. Canada, 1927, [iii], 21,
11, 157—101).—A continuous-flow method for
measuring the distribution of X-rays scattered by
gases is described, and the results of preliminary
experiments on carbon dioxide, nitrogen, and oxygen
aie given. The intensity T» of the radiation scattered
per unit solid angle in the direction 0, by the extra-
nuclear electrons of an atom, ion, or a molecule,
equals /(ei/2»i24)i’2(1+ c0s20), where/is the intensity
of the primary radiation per sg. cm., e the charge and
m the mass of an electron, and c the velocity of light.
F, the scattering function for a single molecule,
depends on the wave-length, and 0 on the distribution
and natural frequencies of the electrons, and, in the
case of a molecule, on the orientation. The wave-
lengths used were 1-50 and 0-9 A. For small angles
of scattering, F is proportional to the number n of
electrons in the molecule, and, for zero angle, is
probably equal to n, whilst l« varies as n2. /,/1,1/, is
of the order 2n and FOjF~, of the order ni. These
values are considerably smaller than those obtained
for atoms by measurement of the intensities of X-rays
reflected from crystal planes, probably because, in
the latter, the unmodified radiation alone contributes
to the final result. Curves are also given showing the
distribution of the scattered radiation from thin
plates of paraffin wax and graphite. M.S. Burr.

Experimental study of the absorption formula
of the X-rays. I. M. Ishino and S. Kawata
(Mem- Coll. Sei. Kyoto, 1927, 10, 311—316).—The
variation of the absorption coefficient of X-rays with
the atomic number of the absorbers has been studied
for the absorption of the Ka. lino of molybdenum.
The absorbers were chiefly used in the form of salts
dissolved in water. The results are in substantial
agreement with those of Wing&rdh (A., 1922, ii, 249).

W. E. Dowxey.

Measurement of X-radiation in R-units. H
Kustner. (PhysikaL Z., 1927, 28, 797—803).—The
technique appropriate to the measurement of
X-radiation in terms of a new unit of dosage called
the ROntgen- or i?-unit is described. R. W. Lunt.

Excitation of spectra by high-frequency
oscillations. M. Ponte (Nature, 1928, 121.243
244).—Clarke’s results (A., 1927, 1119) are attributed
to the kind of discharge employed, and not to the
wave-length. An oscillator of wave-length 1-90 mi,
and power only 20 watts, produces a brilliant electrode-
less mercury discharge. This mode of excitation is
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extremely sensitive to the presence of organic impuri-
ties. Experiments with the electrodeless or one-
electrode discharge, using wave-lengths of 1-90 or
5—10 m., have not demonstrated any modification of
the emitted wave-lengths, alterations in the relative
intensities of the lines being due to changes in pressure
or strength of excitation. A. A. Eldridge.

Duration of Stark effect in hydrogen and
nitrogen. H. Kerschbaum (Ann. Physik, 1927,
[iv], 84, 930—938).—The duration of the Stark effect
in HBand Hy has been determined from observations
on canal rays and is found to bo constant; the
duration of the negative nitrogen band 4278 A. is
2-54 X 10'8 sec., i.e., approximately twice that of the
spark-excited hand. R.W. Lunt.

Measurement of the life-period of excited
atomic states. K. W. Meissner and W. Graff-
under (Ann. Physik, 1927, [iv], 84, 1009—1046).—
Experimental methods are reviewed and a new
arrangement is described. The maximum half-life
period for the s5 state of neon is about 7 X 1CH sec.,
and for argon 3x10-~3 sec. The investigation of the
relation between life-period and pressure discloses a
maximum for neon at 1-5—2 mm. The half-value
period for the absorption capacity varies with different
lines with the same end term. The interpretation of
this result is discussed. Intense irradiation decreases
the persistence of metastable states. R. A. Morton.

lonisation potential and atomic number. G.
Piccardi (Atti R. Accad. Lincei, 1927, [vi], 6, 305—
311).—It is shown that a family of parabolic curves'
is obtained if the difference between tho primary
ionisation potential of an element and that of the
element possessing but one electron in the outermost
orbit of the first element be plotted as a function of
the atomic number. R.W. Lunt.

Relations between the first- and second-order
ionisation potentials of homologous elements.
G. Piccardi (Atti R. Accad. Lincei, 1927, [vi], s,
428—431).—Using the relationships found previously
(cf. preceding abstract); the following ionisation
potentials have been calculated : germanium 7-52,
arsenic 9-04, antimony 8-46, bismuth 8-48, selenium
902, tellurium 8-43, polonium 8'46, chlorine 12-26,
bromine 10-47, iodine 9-76, element 85 9-65, xenon
12-33, radon 11-96. It is shown that the first- and
second-order ionisation potentials (V1and Fn) of a
group of homologous elements are related by the
expression Fn: F,=r, where r is constant in any
but the alkali metal group, with a value of 1-9—2-2.
Use is made of this relationship to calculate the first-
order ionisation potentials of radium and of the
missing element 87 from the known value of 10-23
of the second-order ionisation potential of radium.
The values are 5;35 and 4-24 volts, respectively.

0.J. Walker.

Actino-electric effects in argentite. W. A.
Schneider (Physical Rev., 1928, [ii], 31, 82-89).-~
The seat of conversion of light into electronic energy
is at both contacts as well as at certain points on the
crystal; if the crystal structure is destroyed, no effect
is observed. The current \=Ae~al, where t is the
total time of exposure and values of a depend on the
time of recovery. A. A Eildridge.



GENERAL, PHYSICAL, ANE INORGANIC CHEMISTRY.

Photo-electric effect. P.W.Bridgman (Physioal
Rev., 1928, [ii], 31, 90—100).—The equality of the
stopping potentials follows from very general con-
siderations, not involving any assumptions as to
mechanistic details, or even the third law of thermo-
dynamics. The differences between (a) the photo-
electric and thermionic work functions, (b) the
specific heat and surface charge, (c) the entropy and
surface charge at 0° Abs. are universal constants for
all metals, and probably each zero.

A. A . Eldridge.

Spatial distribution of photo-electrons pro-
duced by X-rays. E. J. Wirtiams (Nature, 1928,
121, 134—135).—Results of an investigation of the
longitudinal distribution of photo-electrons indicate
an average forward component of momentum of the
photo-electrons which is appreciably greater than the
momentum) hv/c, of an incident quantum. The
results of other observers, except those of Auger,
exhibit an “ excess asymmetry.” Experimental
results on dispersion seem to prohibit all theories
except Auger and Perrin’s “ cos20 ” lav7.

A. A. Eldridge.

Work of evaporation of thermions. A. Smekal
(Z. Physik, 1928, 46, 451—452).—Michel (A., 1927,
919) claims that the work of evaporation A? of
thermions from alkaline-earth oxides is hotter
expressed by the relation A9 .b2—constant than by
A9 . 6= constant, b being the shortest distance between
two atoms at the surface of the emitting oxide. On
the basis of measurements by Espe (A., 1927, 604),
it is contended that the claim rests on inadequate
evidence. R. A. Morton.

[Work of evaporation of thermions.] G.Michel
(Z. Physik, 1928, 46, 453—454).—A reply to Smekal
(preceding abstract). The data of Espe do not
invalidate the argument. Sommerfeld (Naturwiss.,
1927,15, .825) uses a formula for the work of evapor-
ation of thermions, which corresponds with the use
of b2 rather than b. R. A. Morton..

Behaviour of slow electrons in mercury
vapour. H. Beuthe (Ann. Physik, 1927, [iv], 84,
949—975).—RaMllaauer’s method for determining the
effective cross-sectional area of a gas has been adapted
to mercury vapour by using thermions instead of
photo-electrons. The effective cross-sectional area
has been plotted against electron velocities expressed
in voltsl-; the curve exhibits two maxima, one at
3 volts being well marked, and another at 4-9 volts
being less definite. At low pressures (0-002—
0-006 mm;) the maximum at 3 volts is higher and more
clearly defined than at higher pressures. The
effective cross-sectional area is very small for small
electron velocities, so that mercury vapour resembles
the noble gases in respect of its behaviour towards
very slow electrons. The mercury atom seems
capable of accumulating and retaining for a fairly
long period those electrons which strike it at velocities
too small to effect excitation. R. A. Morton.

Energy distribution among secondary elec-

trons from nickel, aluminium, and copper.
D. A. Wertis (Phil. Mag., 1928, [vii], 5, 367—371).—
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shown that in all cases there are a few secondary
electrons with energies of the same order as those of
the primary beams. The number having high energy
values is relatively small. Within a certain range
the number of electrons having a given energy or
greater up to the maximum energy of any being
emitted is a probability function of the secondary
current and secondary voltage. A.E. Mitchell.

Tracks and radiation of electrons emitted by
hydrogen. T. Engst (Ann. Physik, 1927, [iv], 84,
S80—890).—Mathematical. R.W. Lent.

New evidence of the existence of charges
smaller than the electron, (a) The micro-
magnet. (6) Law of resistance, (c) Comput-
ation of errors of the method. P. Enhrennhaft
and E. Wasser (Phil. Mag., 1928, [vii], 5, 225—241).
—A new method for the measurement of heterogen-
eous strong magnetic fields of small dimensions is
described. By this means the mass susceptibilities
of colloidal particles of silver and selenium have been
shown to bo in perfect agreement with the accepted
values for the materials in bulk. The results of
measurements of 140 particles of various densities
show that single particles produced in different ways
have their normal densities and structures. The
smallest charge associated with a particular particle
has been shown to be less than the electron. For
gold particles the value Ix10 -10 E.S.U. was often
found. Depending on whether the law of resistance
is linear or exponential, these values may vary by
10—15%, but in any case they do not approach tho
charge on the electron. A. E. Mitchell.

Production of the atomic and molecular rays
of sodium and of iodine. W. Jono (Sexagint
[Osaka celebration], Kyoto, 1927, 273—278).—
Sodium to be used for tho production of atomic rays
may bo obtained by the thermal decomposition of
sodium azide. Apparatus for the production of the
atomic rays of sodium and of iodine is described.

H. F. Gitibe.

Production and measurement of molecular
beams. T. H. Johnson (Physical Rev., 1928, [ii],
31,103—114).—The beam is detected and its intensity
measured by the increase in pressure produced in an
ionisation gauge when tho gauge is moved to allow
the beam to enter it through a narrow slit. Tho
method is applicable to beams of non-condensible and
chemically inactive gases, as well as to condensible
or chemically active molecules. A change of pressure
of 3x10'8 mm. (3 mm. galvanometer deflexion)
corresponds with a beam intensity of about 5X 1013
mol./cm.2/sec. The probability of adsorption of a
mercury molecule on glass is found to be KH per
collision. A. A Eldridge.

Cathode rays in the electrodeless ring dis-
charge. G. Herzberg (Phil. Mag., 1928, [vii], 5,
446—448).—An investigation of the electrodeless
ring discharge in hydrogen in a quartz tube has
shown a phosphorescence of the tube walls, continuing
after the discharge has ceased, similar to that reported
by J. J. Thomson (A. 1926, 988) on glass walls.

An examination of the distribution of secondary ®Contrary to Thomson’s experience, it is shown that

electrons from nickel, aluminium, and copper has

the radiation Causing the phosphorescence iis affected
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by adjacent magnetic fields, thus indicating that it is
composed of cathode rays coming from the middle of
the tube where the discharge took place under
ordinary conditions. The velocity of these rays is
heterogeneous. A mechanism for their production
is suggested. A. E. Mitchell.

Continuous emission spectra produced by
electrodeless discharge. G. Balasse (Compt.
rend., 1928, 186, 310—311).—The theory previously
proposed (A., 1927, 490) and the fact that elements
in five different columns of Mendeldev’s table show
continuous emission spectra produced by electrodeless
discharge indicate that this phenomenon is character-
istic of all elements. The spectra, which appear to
increaso in intensity with the atomic number of the
element used, may be correlated with the continuous
spectra observed in the X-ray region. J. Grant.

Influence of very small quantities of substances
on the running-voltage in noble gas [discharges].
P. M. Penning (Z. Physik, 1928, 46, 335—348).—
Quantitative experiments have been made on the
discharge voltages of mixtures of mercury, argon, etc.,
in very small amount, in otherwise practically pure
neon. The results indicate that the foreign atoms
become ionised by the metastable neon atoms. This
process is conditional upon the relation V/< Fmt,
V{ being the ionisation potential of the foreign gas
and Fn,uthe energy of the metastablo states of neon,
i.e., 16-5 and 16-6 volts. The validity of this explan-
ation has been tested for mercury, argon containing
0-01—0 05% of krypton, hydrogen, and nitrogen.
Similarly, experiments with argon as the principal
gas (1%,. 11-5 and 11-7 volts) and mercury, iodine,
krypton, xenon, carbon monoxide, carbon dioxide,
and nitric oxide as added substances indicated that the
only departure from the above explanation was with
nitric oxide. The term-scheme of nitric oxide does
not render this result very surprising. Preliminary
experiments with helium as tho main gas also fall
into line with the theory. R. A. Morton.

Measurement of mobilities of ions in gases.
M. Laporte (Ann. Physique, 1927, [x], 8, 710—745).—
The experimental results so far obtained in this field
support the view that ionic mobilities are distributed
according to a continuous curve (cf. this vol., 102).
Zelcny (Phil. Trans., 1901, A, 195, 193) supposed that
his extrapolated figure for the ionic mobility from the
gas-stream method indicated the presence of only
one mobility, but actually it may be only an average
figure. The results of Erikson (Physical Rev., 1922,
[ii], 20, 117) also demand the existence of ions of
different velocities and cannot be explained by ions
of different ages. Nolan (Proc. Roy. Irish Acad.,
1920, 35, 38) on plotting the current passing through
the ionised gas against voltage obtained breaks, and
concluded thence that the ions were divided into
groups each with a specific mobility; most of the
breaks, however, are probably due to irregularities in
his gas stream, and the remainder can be explained
by changes of curvature in the mobility distribution
curve. Franck and Pohl’s method (Verb. Physikal.
Ges., 1907, 9, 69) gives very different results from
those of other workers, since the metallic gauze
employed does not completely divide the auxiliary

BRITISH CHEMICAL ABSTRACTS.—A.

field which separates the positive and negative ions
from the field of observation. Tyndall and Grindley
(A., 1926, 219) have studied the effect of humidity on
the mobility of ions in air, and their results, which
agree with those of the authors, give continuous curves
with no maxima, showing that ionic mobilities do not
fall into a number of sharply separated groups.
S.J. Gregg.
lonisation by collision. J. Tayior (Phil. Mag.,
1928, [vii], 5, 445—446).—A reply to a discussion by
Huxley (A., 1927, 709) of the author’s previous
contribution to the controversy. A. E. Mitchell.

Unsold’s theory of the chromosphere. W.
Anderson (Z Physik, 1928, 46, 445—448).—The
theory of the chromosphere developed by Unsold
(A., 1927, 1006) is open to serious objections. The
partial pressure of singly-ionised calcium atoms in the
upper layers of the chromosphere is calculated to be
not greater than 10""13atm., whilst the partial pressure
of electrons is of the order 1011 atm., whereas
Unsold’s theory assumes that the partial pressure of
calcium is of the order HP8atm. Milne’s theory is
also criticised. R. A. Morton.

Diamagnetic susceptibility of hydrogen and of
helium. S. C. wang (Proc. Nat. Acad. Sci., 1927,
13, 798—800).—Mathematical. R. W. L ttnt.

Report of fhe German Commission on atomic
WEightS. VIIl. M. Bodenstein, O. Hahn, O.
Honigsciimid, and R. J. Meyer (BE‘I"., 1927, 61, [B],
1—31).—The report is divided into three sections
treating respectively determinations of at. wts. by
physico-chemical and chemico-gravimetric processes
and the progress in the question of isotopes among
ordinary, non-radioactive elements. The values
A=39-94 instead of 39-88, Ti=47-90 instead of
48-1, and Y =88-93 instead of 88-90 are adopted.
For certain elements the at. wts. of which depend more
or less directly on that of silver (107-880), regarded as
affected with a possible uncertainty of 1 in 10,000,
the second decimal is given as sub-index since new
investigations of the at. wt. of silver tend greatly
to confirm the value adopted previously.

H.Wren.
Exact determination of radon. J. von Wes-
zelszky (Physikal. Z., 1927, 28, 757—761).—

Modifications introduced into the author’s earlier
technique (A., 1911, ii, 453; Physikal. Z., 1912, 13,
240) are described. The procedure for the exact
determination of radon by the intensity of its radi-
ations is given. Probable errors and methods of
calibration are discussed. R.W. Lunt.

Number of a-particles emitted by thorium-C-f-
C. S.W. Watson and M. C. Henderson (PI"OC.
Camb. Phil. Soc., 1928, 24, 133—138).—By an
ionisation method, the a-particle emission of thorium-
C-\-C' has been determined as 4-26":0-08 X101
particles per sec. per curie-equivalent of y-ray activity
when in equilibrium with radiothorium, and when
measured by the y-rays of thorium-C*"through 18 mm.
of lead. Data on the Bragg curve over the first
3 cm. of the range are in agreement with the work
of |I. Curie and Behounek, but not with that of
Henderson (A., 1921, ii, 617). R. A. Morton.
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lonisation curve of an average a-particle. N.
Feather and R. R. Nimmo (Proc. Camb. Phil. Soc.,
1928, 24, 139—149).—Photographs have been taken
under controlled illumination of the tracks of a-par-
ticles in a cloud expansion chamber, and the plates
used have been calibrated. Photometry of the track
images makes possible the calculation of the variation
of the light-scattering power of an a-particle track
over the last 2 cm. in dry air at 15° and 760 mm.;
this quantity varies with the ionisation along the
track. In air, helium, and hydrogen, the maximum
ionising efficiency of the a-particle occurs at velocities
respectively appropriate to the distances 3-0, 2-55,
and 2-25 mm. from the end of its path in dry air at
15° and 760 mm. R. A. Morton.

Passage of a-rays and [3-rays through matter.
E.J. Wirtiams (Mem. Manchester Phil. Soc., 1926—
1927, 71, 23—39).—The primary ionisation due to
[3raysof approximate velocity 5 X 109cm./sec. has been
determined by Wilson’s cloud method (Proc. Roy.
Soc., 1923, A, 104, 192) in hydrogen, nitrogen, and
oxygen. The theoretical values calculated on the
basis of J. J. Thomson’s theory account for only
about half of the observed ionisation. If, however,
the motion of the atomic electrons is taken into
account, there is good agreement between observed
and calculated values, especially for hydrogen, for
which the data on which the calculation is based are
most certain. The atomic stopping powers for a-
and (3rays and the relation between them are dis-
cussed. Bohr’s theory (Phil. Mag., 1913, [vi], 25, 10;
1915, [vi], 30,581) does not give values for the stopping
powers of oxygen, nitrogen, hydrogen, and argon in
agreement with the experimental results of Williams
and Nuttall (A., 1926, 1191). Fowler’s values
(Proc. Camb. Phil. Soc., 1923, 21, 521) calculated
from Henderson’s theory (Phil. Mag., 1922, [vi], 44,
6S0) also differ considerably from the experimental
results, but the discrepancy is markedly reduced by
allowing for the motion of the atomic electrons. The
residual discrepancy is probably real, and there are
|nd|cat|ons that it may be greater for a- than for

P-rays. M.S. Burr.

Relative ranges of p-rays. J. A.Gray and B. W.
Sargent (Trans. Roy. Soc. Canada, 1927, [iii], 21,
111, 173—178).—The relative ranges of the p-rays of
radium-2? and uranium-X2 in carbon, aluminium,
copper, tin, and lead have been determined by an
ionisation method which is described. The range is
the product of the total length of path traversed and
the density of the substance. The average range of the
p-rays of uranium-X2 in lead is 2-2 times that of
the P-rays of radium-2?. The range increases with the
atomic number of the substance penetrated, and
the stopping power of an atom for the p-rays of
uranium-X2 is apprommately proportional to the
atomic number. M. S. Burr.

Absorption and scattering of y-rays of radium.
J. A.Gray and H. M. Cave (Trans. Roy. Soc. Canada,
1927, [iii], 21, 111, 163—171).—The formulae generally
employed for the variation of the mass scattering
coefficient crfp and the fluorescence mass absorption
coefficient r/p with Xgive a value for the wave-length
of hard y-rays of 0-018 A. This is too large to account
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for the observed properties of recoil electrons (cf. A,
1925, ii, 84), and, according to Compton’s formulae
for the intensity of radiation scattered per unit mass
and unit solid angle (Physical Rev., 1923, [ii], 21,
483), it should be either less than 0-008 A. or consist
of a mixture of rays of wave-length 0-024 and 0-008 A.
in equal proportions. Absorption experiments have
been made which indicate that there is only a small
difference in wave-length between y-rays filtered
through 2 and 5 cm. of lead, respectively, and hence
that hard y-rays can have only a small proportion of
rays of wave-length 0-024 A. The formula generally
accepted for the variation of a/p and t/o with Xgive
a value of 0-015 A. for the most penetrating radiation
obtained by filtration, and hence cannot be relied on.
Experiments on the distribution of scattered radiation
have been made, and there is no evidence of the
presence in hard y-rays of rays of wave-length of the
order of 0-024 A. The wave-length is probably
nearer to 0-007 than to 0-008 A. -r/pvaries approxim-
ately as x2, and values of r/p and a/p for different
values of Xare tabulated. M.S. Burr.

Spectrography of y-rays by crystalline diffrac-
tion. Frirttey (Compt. rend., 1928,186, 137—139).
—A rotating-crystal method is described for spectro-
graphical experiments with y-rays, in which the
crystal consists of a plate of mineral salt. Spectra
attributed to radium-72 and radium-C (35—284 X)
were obtained from a tube of radon, the shortest
wave-length measured (35 X) corresponding with 353
kilovolts and an angle of reflexion of 21-5’.

J. Grant.
Action of heat on pleochroic haloes. J. H. J.
Poote (Phil. Mag., 1928, [vii], 5, 132—141)—

Examination of some biotites has shown that the
pleochroic haloes disappear when the minerals are
heated at 500—700°. The haloes disappear owing
to a progressive darkening of thé body of the mineral
and not to a change in the portion forming the
haloes. The darkening of the mica is accompanied
by dehydration. It is suggested that the formation
of the haloes by a-rays is due to the decomposition of
the weakly held water of the biotite leading to local
areas of dehydration. Application of the results of
Duane and Schcurer for the a-ray decomposition of
water do not render the theory untenable.
A. E. Mitchelr.

Formation of pleochroic haloes in biotite.
J. H. J. Poote (Phil. Mag., 1928, [vii], 5, 444).—As
an alternative to the theory advanced previously
(preceding abstract) it is suggested that the water
liberated from biotite under the action of a-rays
causes direct oxidation of ferrous to ferric iron with
the consequent change in colour and formation of
haloes. A. E. Mitchell.

Pleochroic haloes and the age of the earth. J.
Jory (Nature, 1928, 121, 207—208).—Lotze’s theory
(this vol., 150) would involve a large reduction of
density, of which there is no optical indication.
Poole’s theory is preferred. A. A. Eldridge.

Inversion phenomenon of biotite exposed to
the action of a-rays. H. Jedrzejovski (Compt.
rend., 1928, 186, 135—137).—The determination by
means of a potassium photo-electric cell of the
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blackening produced in a leaflet of biotite during
exposure to a-rays lias yielded a curve which shows
that the amount of light traversing the leaflet falls
off rapidly to a minimum (the inversion point) and
then slowly increases. It is concluded that a pheno-
menon of inversion, analogous to that of an over-
exposed photographic plate, actually occurs, but that
the determinations of the ages of minerals from the
haloes produced may lead to incorrect results.
J. Grant.

Influence of high-velocity electrons on lead and
copper. A. Koenig (Physikal. Z., 1927, 28, 838—
841).—The conductivity of the space surrounding a
copper anticathode alone, and when covered with
lead foil, has been examined by a sensitive method
immediately after the anticathode had been bom-
barded by electrons of from 4 to QO kilovolts. The
results show that if a new element is formed from
lead under such conditions it cannot have a R-particle
emission of half-life from 33 seconds to 1300 years or
an a8particle emission of half-life from 5X106 years
to 2 seconds. R. W. Lunt.

Evolution of elements. B. Cabrera (Compt.
rend., 1928,186, 228—230).—The formation of atoms
by means of the association of protons and electrons
is discussed in the light of Aston’s conception of
“ packing fractions,” with special reference to the
building-up and disruption of atoms by cosmic pro-
cesses and to the explanation of the stability of an
atom in terms of its radioactive properties.

J. Grant.

Wave-mechanics of an atom with a non-
Coulomb centralfield. 1. Theory and methods.

Il. Results anddiscussion. D. R. Hartree
(Proc. Camb. Phil. Soc., 1928, 24, 89—110, 11X
132).—1. Methods are given for the determination of

the characteristic values and functions of the wave
equation of Schrédinger for a non-Coulomb central
field, for which the potential is .given as a function
of the distance from the nucleus.

Il. For a given atom it is possible by a method of
successive approximations to find a field such that
the solutions of the wave equation for the core
electrons in this field (corrected in certain ways)
give a distribution of charge which reproduces this
“ self-consistent ” field. The field has been calculated
for He, Rb+, Na+, and Cl~; satisfactory agreement is
shown between observed and calculated X-ray and
optical terms, and for helium between observed and
calculated ionisation potentials. R. A. Morton.

Simple derivation of the hydrogen energy
levels in wave mechanics. A. E. Rtjark (J. Opt.
Soc. Arner., 1928, 16, 40—43).—Mathematical. The
values of the energy levels corresponding with the
circular orbits in Bohr’s theory of the hydrogen atom
have been derived by wave mechanics.

W. E. Downey.

Waves associated with moving electrons.
(Sir)J. J. Thomson (Phil. Mag., 1928, [vii], 5, 191—
198).—The existence of the waves accompanying a
moving electron, postulated by de Broglie in his
theory of wave mechanics, is shown to be a con-
sequence of classical dynamics if that be combined
with the view that an electric charge is not a point
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.without structure but is an assemblage of lines of

force starting from the charge and stretching into
space. The core of the uniformly moving electron is
considered. A. E. Mitchelr.

Quantum theory of aperiodic effects. J. R.
Oppenheimer (Physical Rev., 1928, [II], 31, 66—81)
—Mathematical, (a) The normalisation of the char-
acteristic functions corresponding with a continuous
spectrum satisfies the requirements of the S-normal-
isation of the Dirac-Jordan theory. (b) The validity
of classical mechanics is considered in relation to
Rutherford’s formula for the scattering of a-particles.
() A method for computing the transition prob-
abilities between states of the same energy and
represented by almost orthogonal eigen-functions is
applied to the ionisation of hydrogen atoms in a
constant electric field. A. A. Eldridge.

Interaction between radiation and electrons.
A. H. Compton (Physical Rev., 1928, [ii], 31, 59—65).

Thermodynamic equilibrium and reciprocal
effects in the new gas theory. W. Bothe (Z
Physik, 1928, 46, 327—334).—Reciprocal efiects of
atoms, molecules, electrons, and light quanta are
discussed theoretically in terms of the methods of
Bose and Einstein, Fermi, Pauli, Dirac, and others.

R. A. Morton.

Theory of molecular spectra. F. Hund
(Physikal. z., 1927, 28, 779—784).—A short and
non-mathematical review of recent theories of mole-
cular spectra. R. W. Lent.

Hydrogen molecule. R. T. Birge (Nature,
1928,121,134).—Data and constants for the hydrogen
olecule and molecule ion, in terms of the older
fmechanics, are reviewed. The ionisation potential
of tho neutral molecule is 15-34i0-01 volts, and the
normal heat of dissociation 4-42 volts. The moment
of inertia of H2 in the normal state is 1-99 XIO"40.
Richardson’s method of calculating In gives values
8—9% in error for the non-polar molecules tested.
The heat of dissociation of H2+ is 2-62 volts.

A. A. Eldridge.

Triatomic hydrogen as an emitter of the
secondary spectrum. C. J. Brasefteld (Physical
Rev., 1928, [ii], 31, 52—58).—To obtain a correlation
between the intensities of various parts of the
secondary spectrum and the concentrations of H2+
and H3+, simultaneous positive-ray and spectroscopic
observations were made on a discharge in hydrogen
under various conditions. The concentration of H3+
in the positive column of a glow discharge decreases
rapidly with pressure and becomes negligible at
0-01 mm. The relative concentration of H3+ has no
effect on the intensity of the lines of the secondary
spectrum, with the possible exception of some weak
lines such as those of the Allen and Sandeman bands.

A. A. Eldridge.

“ Non-combination part systems in band
spectra. E. Httlthen (Z. Physik, 1928, 46, 349—
353).—Band spectra of diatomic molecules are always
divisible into two partial systems, between which
only very weak intercombinations occur. The “ non-
combination ” systems are designated as symmetrical
and anti-symmetrical, since they are connected with

7



GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY.

the distribution of symmetrical and anti-symmetrical
rotation states through the different electron terms.
R. A. Morton.
Infra-red absorption spectra of several gases.
C. P. Meyer, D. W. Bronk, and A. A. Levin (J.
Opt. Soc.Amer., 1927,15, 257—265).—The infra-red
absorption of the following gases has been examined
in the range 3—4 ji using a grating with 1134 lines
per cm.: acetylene, ethylene, w-butane, n-hexane,
?i-octane, benzene, toluene, cumene, ethyl alcohol,
ethyl ether, and sulphur dioxide. The wave-number
differences between the observed absorption maxima
are discussed with reference to the structure of the
bands. R. W. Lunt.

Nature of the glow on heating finely-divided
oxides and metals. MiRabinovitsch (Kolloid-Z.,
1928, 44, 84—85).—TFhe glow which is observed on
heating finely-divided metals is not due, as BOIlim
has supposed (A., 1927, S23), to the liberation of the
latent heat of crystallisation caused by the production
of crystalline metal from the amorphous state, but is
due to the sudden liberation of energy through the
reduction of the total surface of-the particles. The
explanation given by Bohm is not probable for metals
such as rhodium, ruthenium, platinum, gold, and
silver, and the phenomenon is shown equally by
many finely-divided oxides. 'E. S. Hedges.

Radiation from glowing oxides. F. Skaupy
(Physikal. Z., 1927, 28, 842—846).—The intensity of
the, radiation from the following oxides has been
determined at temperatures from 1500° to 2000° in
the range 0-5—10 g : aluminium oxide, sapphire,
aluminium oxide + 2% of chromium oxide, ruby,
chromium oxide, titanium dioxide, anatase, silicic
acid, fused silica, thorium dioxide, and magnesium
oxide. The maxima of intensity lie at about 2 p,
whilst the computed value for the oxygen in these
substances is about 3-9 g. R. W. Lunt.

Displacement of spectra during the formation
of compounds (observations with compounds of
praseodymium). F.Epnhraim and R. Bioch (Ber.,
1928, 61, [£], 65—72; cf. A., 1927, 121).—The work
is based on the hypothesis that the electrostatic
attraction of the cation for the electrons of the
remaining sheaths becomes more pronounced when
the anion involves the valency electrons of the cation
mwith greater intensity; consequently these sheaths
are drawn towards the nucleus and contraction ensues.
The paths of the vibrating electrons therefore become
shorter, thus causing emission of light of shorter
wave-length and displacement of the spectrum
towards the violet. This displacement is very marked
in the series anhydrous iodide, bromide, chloride,
and fluoride of praseodymium. Since the anhydrous
compounds can unite with water, ammonia, etc. by
means of residual affinities, the atom does not exert
its full chemical affinity in them. This is, however,
unfolded in solution in which the atom is freed from
the circle of restricting atoms. The contraction
thereby caused explains the observed displacement
of the spectrum towards the violet in solution, and
the lessened importance of the anion by reason of
electrolytic dissociation renders.account of the dis-
appearance of the differences in position of the lines
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observed in solid salts. As expected, the definite
hydrates occupy a well-marked, intermediate position.
The specific action of the halogen is of less importance,
since its contracting action is less marked owing to
penetration of the water between it and the metallic
atom. On the other hand, the water itself exercises
compressive action on the metallic atom, which is
more noticeable as the number of its molecules
increases and the contracting action of the halogen
is less. The production of ammonates results simi-
larly in compression of the praseodymium atom,
which is less marked than in the case of hydrates.
It follows, therefore, that the valency demand of
the praseodymium atom can be deduced from the
position of the lines of its spectrum, being greater as
they are displaced towards the violet. Explanation
is thus afforded of the ability of the iodide to form
a higher hydrate than the chloride. The insolubility
of the fluoride is accounted tor by the observation
that its spectral lines are further towards the region
of shorter wave-length than those of praseodymium
solutions; solvate formation could therefore be brought
about only by addition of energy which does not
occur spontaneously. It is therefore remarkable that
praseodymium fluoride is precipitated in the hydrated
state and loses water only with relative difficulty.
The spectra of the anhydrous and hydrated forms do
not, however, differ appreciably from one another.
The water has therefore little to do with the metallic
atom and is regarded as “ packing water ” retained
by capillarity as in a gel.

Anhydrous praseodymium bromide is prepared by
heating a mixture of hydrated bromide and ammonium
bromide (but not the hydrated bromide alone) in a
current of hydrogen bromide. A similar process fails
to yield anhydrous praseodymium iodide (correspond-
ing nonahydrate and kexahydrate) completely free from
basic salt. Evaporation of a solution of praseodym-
ium iodide and 2 inols. of mercuric iodide followed
bv desiccation of the residue at 120° yields the double
salt, (1) PrOl,2HgI2,9H20, which, when moderately
heated in hydrogen, is converted into the basic salt,
ProOl1,2H20. H. Wren.

Spectrum of praseodymium salts of oxygen-
ated acids. F.Ephraim and R. Bloch (Ber., 1928,
61, sy, 72—80; cf. preceding abstract).—Great
differences, similar to those observed in the spectra
of praseodymium halides, are not encountered with
praseodymium salts of oxygenated acids, since in the
latter the element is directly united in every case
with many oxygen atoms. The contraction of the
atom thereby produced is so great that the spectrum
of the sulphate is greatly displaced towards the violet
when compared with that of the chloride or iodide,
slightly towards the red in comparison with that of
the fluoride. The spectrum of the hydroxide is of
slightly longer wave-length than those of the oxygen-
ated salts. The presence of water of crystallisation
has little influence. In the nitrate, in which the
metallic atom is influenced by nine oxygen atoms,
the contraction is greater than in the fluoride. In
the double nitrate, (NH4)2[Pr(N03)3],4H,0, contrac-
tion attains its maximum observed value and the
spectrum of the dissolved salt is displaced towards
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the red in comparison with that of the solid. The
alkali double sulphates are interesting, since the
praseodymium atom is a component of a complex
anion. It is united with many oxygen atoms and
the spectra indicate considerable contraction and
little influence of the portion of the molecule other
than the SO04-residues; replacement of sulphur by
selenium somewhat diminishes the contraction. Many
of the spectra exhibit a duplication of the lines,
particularly in the third group, which is most marked
in cases in which the opportunity of complex form-
ation exists and the praseodymium atoms function
differently from one another, e.g., in the nitrate,
Pr[Pr(NO3)6]. A complete duplication of the spec-
trum is not observed, possibly because the effect
causes merely a broadening of the bands, showing
actual duplication only of the narrowest.

The following compounds are incidentally described :
cesium praseodymium sulphate, CsPr(S0.j)24H20 (a
salt richer in casium does not appear to exist) ;
mpotassium praseodymium sulphate, dihydrate, and mono-
hydrate (in place of hemihydrate described pre-
viously) ; praseodymium chromate and its hexahydrate ;
potassium praseodymium chromate, KPr(Cr04)2H20 ;
praseodymium oxalate nonahydrate ; praseodymium
nitrate hexahydrate and dihydrate. H. Wren.

Reflexion spectrum of praseodymium in co-
valent compounds. F. Ephraim (Ber., 1928, 61,
[B], 80—83; cf. preceding abstracts).—In homopolar
praseodymium oxide the metallic atom is surrounded
by more electrons than in the chloride; its volume
must consequently be greater since the electrostatic
attraction of the nucleus is distributed over a great
number of electronegative points and this expansion
may be expected to find its expression in a displace-
ment of the spectrum towards the red, which is
actually observed. It is doubtful, however, if the
individual lines of the chloride spectrum are exactly
represented in that of the oxide, and the entirely
different electronic configuration renders this scarcely
probable. Praseodymium oxide of form Bx is pre-
pared by reducing the oxide, PréOn, with hydrogen
at 900°; at 550°, a second modification, possibly B,
or C, is produced, differing in density and spectrum
from the variety Bv Indications of the existence of
further modifications of the oxide are found in the
observation that specimens which have been pre-
served for some time in the apparatus in which they
were prepared become brown and absorb oxygen
when exposed to air, whereas this behaviour is not
shown by freshly-propared specimens. The spectrum
of the compound PrOS differs completely from that
of the oxide, having particularly well-defined lines
beyond 600 mg. H. Wren.

Resolution of an absorption band common to
praseodymium and neodymium. L.Fernandes
(Atti R. Accad. Lincei, 1927, [vi], 6, 413—417).—
Solutions of salts of the above elements give a common
absorption band in the region 4690 A. It is shown
that in the sharper spectra obtained with the crystall-
ine sulphates (especially at a temperature near that
of liquid air) this band is broken up into a series of
finer bands which are different for the two elements.

0. J. Walker.
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Organic media as spectral filters in the ultra-
violet. T. M. Danm (J. Opt. Soc. Amer., 1927, 15,
266—284).—The extinction point for a constant
source of ultra-violet radiation in aqueous solutions
of concentration varying by the factor 0-5 has been
determined for the following substances : mercuric
chloride, methyl, ethyl, and allyl alcohols; oxalic,
acetic, citric, tartaric, citraconic, mesaconic, fumaric,
maleic, crotonic, aconitic, benzoic, salicylic, phthalic,
p-hydroxybenzoic, gallic, tannic, phenylacetic, and
picric acids; aniline arsenate, arsanilic acid, p-dichloro-
benzene, aeetanilide, benzamide, triphenyl phosphate,
heliotropin, diphenyl, phenanthrene, quinine sulphate,
thiocarbamide, phenol, quinol, phloroglucinol, strych-
nine sulphate; quinine, berberine, and cryptopine
hydrochlorides; thiophen, 2 :5-dimethylpyrazine;
aconitine, atropine, cinchonidine, cinchonine, cocaine,
morphine, narcotine, and their hydrochlorides. Curves
are given in which the logarithm of the concentration
at which extinction occurs is plotted as a function of
the frequency. After a discussion of the procedure
appropriate to the choice of a solution for use as a
filter with a given transmitting power, the theory of
the method employed is described and suggestions
are made for improving the extinction-point method.

R. W. Lunt.

Absorption of light in the ultra-violet by
simple amino-acids. H. Ley and B. Arends
(Ber., 1928, 61, [B], 212—222; cf. A., 1926, 1080).—
Contrary to the observations of Abderhalden and
Haas (A., 1926, 959), a difference in optical behaviour
of alanine and glycine is not detected when the
substances are crystallised from water or precipitated
from aqueous solution by alcohol. Further, the
optical behaviour of alanine does not appear appre-
ciably influenced by the presence of glycine as shown
by direct observation and also by comparison of the
effect of solutions of the mixed compounds with those
of the components placed singly in series in the path
of the rays. For each acid, the absorption is inde-
pendent of the concentration (contrast Abderhalden
and Haas, A., 1927, 451). Determinations of the
f. p. of solutions of alanine and glycine fail to disclose
any mutual influence of the components. Measure-
ments are recorded of the absorption of glycine,
alanine, a-amino-n-butyric acid, a-aminoasobutyric
acid, their hydrochlorides and sodium salts. Passage
from the amino-acid to the salt or from the
*NHj-R-COg"' ion to RH2-R-C02 causes in all cases
marked displacement towards the red as observed
previously (loc. cit.) with piperidinoacetic acid. The
absorption curves of glycine hydrochloride and sodium
aminoacetate appear to intersect at —0-2 (log e) ; with
increasing number of carbon atoms in the alkyl group
R of the ions NH2-R-C02 and <NHj-R'-CO-.H, the
point of intersection is displaced towards the region
of greater values of e. H. Wren.

Spectroscopical
hydrides. Il.

study of amino-acid
Light absorptions of

amino-acids, their esters, peptides, and an-
hydrides. Y. Snhibata and T. Asahina (Bull.
Chem. Soc. Japan, 1927, 2, 324—334).—Continuing
previous work (A., 1926, 659) solutions of glycine,
alanine, leucine, phenylalanine, tyrosine, glycine and

an-
some
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tyrosine esters, glycyl-leucine, glycyl-Z-phenylalanine,
glycyl-dZ-phenylalanine, and the anhydrides of glycyl-
Z-tyrosine, tyrosine, glycyl-Z-leucine, leucine, glycyl-
Z-phenylalanine, and phenylalanine were examined
spectroscopically. Of the above, only those com-
pounds containing phenyl or hydroxyphenyl groups
show selective absorption. Derivatives of tyrosine
and phenylalanine absorb identically with the parent
substances. The absorption of phenylalanine an-
hydride is, however, anomalous, end absorption only
being observed. The anomalous absorption is pos-
sibly due to the mutual effect of the two symmetric-
ally-situated phenyl groups. It is concluded that
the substances examined exist only in the keto-form
in solution. J. S. Carter.

Absorption spectra of some triphenylmethane
derivatives. L. C. Anderson (J. Amer. Chem.
Soc., 1928, 50, 208—212 ; cf. this vol., 285).—The ab-
sorption spectra of triphenylmethane and triphenyl-
carbind in ethereal solution show only the four
prominent bands of the ten reported for these com-
pounds in alcohol by Orndorfi, Gibbs, McNulty, and
Shapiro (A., 1927, 764). The absorption spectra of
ethereal and alcoholic solutions of triphenylmethyl
ethyl ether differ only in intensity. The absorption
spectrum of triphenylmethyl chloride in neutral ethyl
alcohol is identical with that of triphenylmethyl ethyl
ether, indicating that quantitative éthérification takes
place in the cold. F. G. Wiltson.

Effect of rhodamine on a line spectrum. F.R.
Tkrroux (Trans. Roy. Soc. Canada, 1927, [iii], 21,
111, 255—256).— The radiation from a quartz mercury
lamp, after passage through a quartz absorption cell
containing solutions of rhodamine B of different
concentrations, has been examined spectrographically.
Contrary to the observations of Ray (A., 1926, 1192),
there was no shift in position of any of the lines, and
no tendency for the line spectrum to become con-
tinuous. A few spectra taken with the sodium flame
showed a widening of the lines on long exposure, but
this was more pronounced when the absorbing solu-
tion was absent, and was probably due to creeping
of the image on the plate. Rhodamine B has import-
ant qualities as a spectral filter. A 1% solution
1 cm. thick transmits a narrow band from 6500 to
6100 A. A 0-05% solution transmits freely over a
broad band from 7000 to 5300 A., and less freely
between 4500 and 3700 A. Outside these limits the
solutions appear to absorb completely. M.S.Burr.

Sterol group. I. Absorption spectra of
cholesterol derivatives. 1. M. Heitbron, R. A.
Morton, and W. A. Sexton (JCS, 1928, 47—51)—
The absorption spectra of a number of cholesterol
derivatives have been examined, with the view of
determining the class of compound to which vitamin-D
may be assigned. Selective absorption occurs only
when at least two double linkings are present in the
molecule. It is shown that the absorption spectrum
of cholesterilene resembles that of ergosterol, and it
seems probable that two of the three double linkings
in the latter compound occupy the same positions as
in cholesterilene. Cholestenone and vitamin-D also
appear to be correlated (A., 1927, 948).

W. A. Richardson.
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Absorption spectrum of antirachitic chol-
esterol. R. Poni (Nachr. Ges. Wiss. Gottingen,
1926, 142—145; Chem. Zentr., 1927, i, 2921).—The
absorption coefficient at 280 mg of cholesterol is
reduced by half on irradiation, whereas analysis shows
that at least 99-5% of the original cholesterol remains.
Hence, the bands which disappear should be due to
an impurity which in small concentrations absorbs
in the ultra-violet to an extent corresponding with
that of ordinary dyes in the visible part of the

spectrum. A. A. Eldridge.
Absorption spectrum of antirachitic pro-

vitamin and vitamin. R. Pon1 (Nachr. Ges. Wiss.

Gottingen, 1926, 185—191; Chem. Zentr., 1927,

i, 2921).—The ultra-violet absorption spectrum of
ergosterol is essentially coincident with that of the
provitamin, which is present in cholesterol to the
extent of about 0-017%. The earlier designation
“ colouring matter ” of the ergosterol is justified.

A. A. Eldridge.

Emission of phosphors. 1l. Transformation
of constituent bands in the samarium-sulphide
spectrum. R. Tomasciiek and (Frau) H. Toma-
schek (Ann. Physik, 1927, [iv], 84, 1047—1073; cf.
A., 1927, 1125).—The spectra of calcium sulphide-
samarium and strontium sulphide-samarium phos-
phors being already known, the mixed phosphors,
prepared in various ways, have been further inves-
tigated. The method of comparing corresponding
emission lines or bands has again been used. Two
distinct mixed types are disclosed. A series of mixed
phosphors has been examined at low temperatures.
The CaS-A emission consists of 4 sharp lines (6058,
6007, 5697-7, and 5656-6 A., designated 1, 2, 3,
and 4, respectively). A mixed phosphor in which
6-56% of the calcium sulphide has been replaced by
strontium sulphide shows 1 greatly broadened and
exhibiting a satellite at 6061 A., 2 unchanged in
wave-length but with a satellite on each side, 3
slightly broadened, and 4 showing broadening and
two satellites; the 18-8% phosphor is very similar.
From 27-5 to 80-7%, the bands are all greatly-
broadened, and a gradual, uniform shift in the direc-
tion of shorter wave-lengths is apparent. The 87-5
and 94-5% phosphors are markedly different. A very
definite resolution into lines is observed, and the
wave-lengths approximate to those shown by the
strontium sulphide phosphor. It is clear that the
broad bands are due to the coexistence of two types
of emission centres.

The lines in the strontium sulphide-samarium
emission corresponding with 1, 2, 3, and 4, are
identified as 6034-6, 5993-2 (or 5999-4), 5679-0, and
5642-8 A., respectively.

The phosphorescence centres are regarded as
adsorption compounds of heavy metal salts at the
surface of complex aggregates. The constancy of
the principal wave-lengths for small strontium
sulphide percentages indicates that no change in
the binding forces occurs, but that strong fields are
set up, causing the resolution into components either
by- a Zeeman or Stark effect. The adsorption
mechanism agrees with the results of X-ray inves-
tigations on the structure of phosphors and accounts



220

for the observations throughout the range of calcium-
strontium sulphide mixed phosphors.

R. A. Morton.
dielectric constants in
intense electric fields. J. Maisch (Aim. Physik,
1927, [ivj, 84, 811—879).—Modifications in the
technique of Wien (Physikal. Z., 1922, 23, 399) are
described which permit of the ready determination
of dielectric constants of conducting liquids such as
water as well as those of good insulators in intense
electric fields. A very full discussion is given of the
theory of the method and of the probable accuracy.
Measurements on water, glycerol, and ethyl ether,
using heavily damped oscillation at frequencies of
the order of 103 kilocycles, indicate that, within the
order of experimental error, no change can be observed
in the dielectric constant with field strength; the
maximum estimated field strength used was 105 volt
cm:-1 The effect of intense fields is discussed at
length with reference to Debye’s theory, on which, it
is Shown, an increase of the dielectric constant of from
10 to 20% is to be anticipated in the fields employed.

Pv. W. Lunt.
Scattering of light by gaseous and liquid
chlorine. A.F.W. Cole (Trans. Roy. Soc. Canada,
1927, [iii], 21, 111, 267—268).—Data for the ratio of
the intensities of light scattered by chlorine and
ether, respectively, are given (cf. A., 1926, 559).
The hypothesis that carefully dried chlorine re-
radiates absorbed energy has been tested and is found
to have no foundation, unless the re-emitted radiation
is of frequencies entirely beyond the range of visual
observation. The chlorine used contained 2% of
carbon dioxide and traces of some other gas, probably

carbon monoxide. M. S. Burr.

Determination of

Refraction and dispersion of air, oxygen, and
gaseous chloroform. Gaseous refractivities of
acetone, methyl ether, and ethyl ether. H.
Lowery (Proc. Physical Soc., 1927, 40, 23—28).—
The refractivities of air, oxygen, and gaseous chloro-
form have been measured for the green mercury line
5461, and the dispersion determined over the range
4500—6700 A.  For air at N.T.P. (g—1)=4-5286Xx
10-'/(16774x 1027—v2), and for oxygen (g—1)=
3-4343x 10 27/(12970 X1027—y2), for chloroform
(ji-1)i=14-622x10-""/(10659x1027-~), where y is
the frequency of the light, and (g—I)d refers to the
same number of molecules as 1 c.c. of hydrogen
containsat N.T.P. The values of (g—2)" for acetone,
dimethyl ether, and diethyl ether were 1096 X 1(H,
8876 X 10 7, and 1509 x 10~6, respectively.

C. J. Smithells.

Optical properties of arsenic. E. Grischkie-
vitsch-Trochimoyski and S. F. Sikorski (Bull. Soc.
chim., 1927, [iv], 41, 1570—1585; cf. A., 1927, 614).
—Replacement of a chlorine atom or an alkyl group
by an aryl group in.an arsine in which the hydrogen
atoms have been replaced by chlorine atoms and
alkyl groups causes an increase in the atomic refrac-
tion of the arsenic, whereas substitution by a cyanide
or an oxalate radical has the opposite efiect, and re-
placement of chlorine by alkyl radicals scarcely changes
the refraction at all. If a chlorine atom in each of
two molecules is replaced by a single oxygen atom,
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the refraction is not altered, but if two chlorine atoms
in the same molecule are replaced, it is reduced.
R. Cuthirr.

Optical refraction of alkaline-earth compounds
with oxygen, sulphur, selenium, and tellurium.
K. Spangenberg [With M. Haase and W. H. Leh-
mann] (Naturwiss., 1927, 15, 266; Chem. Zentr.,
1927, i, 2710—2711).—The tabulated refractivities of
the compounds of magnesium, calcium, strontium,
and barium with oxygen, sulphur, selenium, and
tellurium exhibit the same regularities as those of
the alkali halides. The dispersion increased in the
order oxide, sulphide, selenide, telluride; with oxides
it increases with increasing mol. wt. Barium telluride
has the rock salt structure, d 7-593, 2d 100 6-82°0-02 A.

A. A. Eldridge.

Refractive index of quartz. W. R. C. Coode-
Ajdams (Proc. Roy. Soc., 1927, A, 117, 209—213;
cf. Lowry and Coode-Adams, A., 1927, 813).—
Theoretical. A new formula for the refractive index
of quartz is obtained by making use of the ultra-
violet frequencies calculated from the optical rotations
(loc. cit.). Starting from the Ketteler-Helmholtz
formula, n2= rii-f'tMm/(X 18 values of n in
the visible and ultra-violet regions are calculated

from the equation: n2=3-53445+0-008067/(X2—
0-0127493) + 0-002682/(X2- 0-000974) + 127-2/(X2 -
108). The values are in excellent agreement with

the experimental values of Gifford for the ordinary
ray in dextro-quartz (Proc. Roy. Soc., 1902, 70, 329),
the average error being only ;0-00001. The new
formula also provides an adequate representation of
the most reliable data for the infra-red. The constant
term 3-53445 should be equal to the specific inductive
capacity of quartz. L. L. Birotjmshaw.

Refractive and natural rotatory dispersion.
M. L. Pagliarulo (Atti R. Accad. Lincei, 1927, [vi],
6, 157—159).—The rotatory dispersion of monoiso-
amyl aspartate is anomalous and of the same type as
that of monoethyl aspartate (A., 1927, 610). In this
case, also, the existence of a relationship between
the rotatory and refractive dispersions is not apparent
from the corresponding curves, but is rendered so by
means of the curves connecting the differences, of the
refractive indices with successive changes in wave-
length of 100 A. T. H. Pope.

Refractivity of normal saturated monobasic
aliphatic acids. P. E.Verkade and J. Coops, jun.
(Rec. trav. chim., 1928, 47, 45—51).—The conclusions
of Waterman and Bertram (A., 1927, 1167) with
regard to oscillation in the product of the mol. wt.
and refractive index, 21-rip, in the normal fatty acid
series are not justified by their results, and when the
same calculations are applied to their values for the
G-, E-, and (7-lines (loc. cit.), no similar regularities
are obtained. The observed fluctuations of A(2In)
for all four wave-lengths lie, for the most part, within

the limits of experimental error. M. S. Burr.

Refractivity and dispersivity of normal satur-
ated monobasic aliphatic acids. H.l. Waterman
and S. H. Bertram (Rec. trav. chim., 1928, 47,
52—54).—A reply to Verkade and Coops (cf. preceding
abstract). M. S. Burr.
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Simultaneous effects of rod- and specific-
double refraction. IV. H. Ambronn (Kolloid-Z,,
1928, 44, 1—5).—A posthumous theoretical paper,
of date January, 1919, in which equations are derived
to represent the changes in the rod- and specific-
double refraction of cellulose and celloidin strips on
drying. E. S. Hedges.

Optical activity and polarity of substituent
groups. VII. sec.-(3-Octylesters of o-rm-, andp-
substituted beiizoic acids. H. G. Rute, W. Hay,
(Miss) A. H. Numbers, and T. R. Paterson (J.C.S,,
1928, 178—186).— A number of optically active sec.-13-
octyl esters of substituted benzoic acids have been pre-
pared and examined (A., 1926,1038); Two effects are
distinguished: (i) the general effect, irrespective of
the position of the substituent group, in which the
series N()2> CO02H > halogens> OMe>H>Me can be
observed for a number of properties, such as molecular
rotatory power of the I-sec.-(3-octyl esters of the sub-
stituted benzoic acids, and the dissociation constants
of the beiizoic acids and substituted acetic acids;
(i) a group effect represented by the series
NO02>CO2H > Ac>H> Me>1>Br> Cl> OMe, which
indicates the relative influence of the substituents
on the nitration of a mono-substituted benzene and
on the optical activity of the menthyl and sec-[3-octyl
esters of the o-substituted benzoic acids. Groups
which direct to the wi-position increase the rotatory
power of these esters and p-directing groups lower it.
lodine is a partial exception to this rule. On the
electron-shift theory of the general effect the direction
of the change in rotatory power following p-sub-
stitution can be predicted from a knowledge of the
corresponding acetic esters. The rotatory power of
J-octyl hydrogen phthalate in solutions at different
concentrations at 20° and in the homogeneous state
at 90-5° has been measured.

The following compounds are described : d-fi-octyl
hydrogen terephthalatc, m. p. 95—96°, [a]|? -f-45-17° in
acetone; d-fi-octyl o-chlorobenzoale, b. p. 1S0'714mm.,
dj? 1-0473; d-[3-octyl m-chlorobenzoate, b. p. 175°/
12 mm., df 1-0425; d-(3-octyl p-chlorobenzoate, b. p.

U7—178°/12 mm., df' 1-0403; d'-$-octyl o-bromo-
benzoate, b. p. 175°/9 mm., df"" M987; d-[i-octyl
o-iodobenzoale, b. p. 202°/12 mm., df'3 1-3522;

d-(3-octyl o-ioluatc, h. p. 154—155°/9 mm., dp60-9522;
d-$-octyl m-toluate, b. p. 181-5—182°/17 mm., df
0-9492; d-fi-octyl p-toluate, b. p. 184°/19 mm., df
J9492. W. A. Richardson.

Crystal form and optical activity. E. Her-
einger (Naturwiss., 1927, 15, 289; Chcm. Zentr.,
1927, i, 3177).—With regard to van 't Hoff and
Le Bel’s view of the connexion between optical
activity and crystallographic enantiomorphism it
must be remembered that the rotation of the plane
of polarisation of the light is effected by the rotation
of a spatial distribution of polarisation electrons.
Hence there follows the possibility of the existence
of four optically active isomerides instead of two for
a single centre of asymmetry, as is recognised with
tartaric acid. On account of the unsymmetrical
distribution of radicals about the stereochemical
asymmetric centre, dipole-molecules, suitably ap-
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proaching the dissolved optically active molecule, are
able to effect an optical inversion. A.A.Eidridge.

Stereochemical inversions and cross-satur-
ation processes. A.Lapworth and E.N. Mottram
(Mem. Manchester Phil. Soc., 1926—1927, 71, 63—
73).;,—The evidence relating to cross-substitution, or
simple stereochemical inversion, and cross-saturation
processes is discussed. The former appears to be
general when a linking between saturated carbon and
halogen or oxygen is involved in a substitution
process in aqueous or alcoholic solution. This is
seen, for example/ in Holmberg’s experiments on
halogenated succinic acid (A., 1926, 384, 937), or in
the changes in optical rotatory effect observed when
compounds of the acetocliloroglucose type are used
as “ intermediates ” in syntheses in the sugar group,
or, finally, in the contrast between the reactions of
esters of different types, e.g., sulphonates as compared
with! carboxylates (Ferns and Lapworth, J.C.S., 1912,
101, 273). When halogens, halogen hydrides, or
hypohalogen acids arc added to a pair of doubly-
linked carbon atoms, cross-saturation usually takes
place and does not necessarily mean that stereo-
chemical inversion must have occurred at some stage
in the reaction. Conversely, on elimination of the
same elements, cross-desaturation results. It is sug-
gested that in the series of reactions, cyc/ohexene— >
cyclohexene chloro- or bromo-hydrin— ycyclohexene
oxide— >-cyc(ohoxanediol, each one is a cross-reaction,
resulting finally in a iraws-compound. Oxidation of
cyclohexcnc by permanganate, however, results in the
formation of the cfs-isomeride of cycZohexanediol. It
is possible that the latter case may be best explained
by the intermediate formation of a ring compound
with the manganese. M. S. Burr.

Electromagnetic rotation of the plane of
polarisation by solutes. O.Schonrock (Z. Physik,
1928, 46, 314—326).—In recent work (Pfleidcrer,
A., 1927, 8) the magnetic rotation of a solute has been
calculated from the expression w(?i A 2>="i7i 22>
o o, and w2 being Verdet constants for solution,
solvent, and solute respectively and gv g2the weights
of solvent and solute per c.c. of solution. The
expression o = 2momgms,n (com gm and sm being
Verdet constants, volume contents per c.c.,, and
densities, respectively, for the constituents of a
solution) rests on a sound theoretical basis, and is
supported by the degree of constancy obtained for
<@, provided 2mgm'sm= 1 for the solution, within
fairly narrow limits. Verdet’s contention that deter-
minations of magnetic rotation with ouly one type
of solution suffice, for example, to decide whether a
salt exists in the solution as a hydrate or in the
anhydrous state, is shown to be erroneous. Kreth-
low’s observations (A., 1925, ii, 1029) 011 camphor
show that, correctly calculated, the Verdet constant
for camphor dissolved in benzene is really constant,
the values for three solutions being in agreement at
four wave-lengths. Similarly for B-methylamyl
bornylenecarboxylate, the new equation represents
an accurate mixture law, judged by the constancy

of <@ R. A. Morton.
Molecular symmetry in solutions. K. Weis-
senberg (Phy3|kal Z., 1927, 28, 829—834) A
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review of the data referring to molecular symmetry
with special reference to the electric moments of
molecules and to the structure of the recently dis-
covered compounds C(CH20OH)4 and C(CH2-OAc)4.
R. W. Lunt.
Dipole moment and anisotropy in fluids. L.
Ebekt and H. vox Harter (Physikal. Z., 1927, 28,
786—790).—The validity of Born’s theory has been
investigated by comparing the value of the orientation
polarisation of p-azoxyanisole, p-azoxyphenetole, and
p-azoxyethyl benzoate calculated from Born’s theory,
by substituting for the critical temperature the
temperature at which the molten substance becomes
clear, with the value obtained by taking the difference
between the molecular polarisation and the polar-
isation calculated from the molecular refraction.
The values so obtained are of the same order of
magnitude and are thought to sustain the view’ that
molecular forces can be calculated to a first approxim-
ation from the forces due to dipoles. R. W. Lunt,

Periodic table of the structure of atoms and its
relation to ion formation and valency. A. A
Noyes and A. 0. Beckmann (Proc. Nat. Acad. Sci.,
1927, 13, 737—743).—A preliminary account of an
attempt to correlate the spectroscopic data relating
to ion formation with valency from the point of view

of the periodic law. R. W. Lunt.
Classification of metallic substances. W.
Hume-Rotheby (Phil. Mag., 1928, [vii], 5, 173—

178).—A classification of solid metallic phases is
suggested as follows : metallic elements, which may
be isotopically either simple or complex; primary
metallic solid solutions, which form the end phases of
the ordinary equilibrium diagrams and in which the
crystal structure of the parent metal is retained;
secondary solid solutions, in which the crystal struc-
ture is different from that of the parent metal, but
in which there is no indication of the formation of
compound molecules or electron exchange or trans-
ference ; intermetallic compounds of fixed or variable
composition, in which there is evidence either of
electron transference and exchange or that a compound
molecule is being formed. A. E. Mitchell.

Structure and dimensions of the benzene ring.
J- K. Mouse (Proc. Nat. Acad. Sci., 1927, 13, 789—
793).—A model of a benzene molecule is described
which is thought to explain both the chemical
properties and the X-ray spectrogram of benzene.

R, W. Lunt.

Influence of shape and polarity of molecules
on the X-ray spectrum of liquids. 1l. Occur-
rence of two amorphous rings in substances,
the molecules of which contain several equal
groups or parts. J. R. Katz and J. Setman (Z.
Physik, 192S, 46, 393—405).— A large number of
liquids exhibit one “ amorphous ring ” only, in their
X-ray spectra (ibid., 45, 97). Provided the molecule
can be considered as roughly spherical, the mean
distance of separation between the centres of molecules
may be calculated from the diameter of the ring.
Many liquids, however, show two “ amorphous ”
rings in the X-ray diagram, the appearance and
diameter of the second ring being determined by the
structure of the molecules of liquid. Possibly, the
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liquids showing tw-o rings are made up of small
aggregates of a few molecules, in which a certain
regular orientation of groupings occurs.

Tertiary amines were studied because it w-as possible
to obtain molecules in which three equal side-chains
were grouped around a central atom. As an example,
tripropylamine show’s twio rings of diameters al=7-95,
a2=5-2, w-hilst propyl alcohol shows one ring «=5-3,
and the distance separating the centres of molecules
is calculated in the same units as 6=7-6 from the
molecular volume. Similar results- were obtained
with compounds NR3 in which R is Bu, Bu®, and
isoamyl. Ortho-esters of the follow'ing types gave
similar results : CH(OR)3 (R=Et, Bit3 or isoamyl) ;
C(OEt)4; Si(OR) (R=Et or Me); B(OR)3 (R=
Me, Et, and Bu® and PO(OR)3(R=Et or tolyl). The
last case is interesting because three amorphous rings,
«3= 9-6, 02=6-2, 03=4-5, wero shown, w-hilst b is 9-1
and the a values for toluene and methyl alcohol
were 6-0 and 4-5, respectively. In general, it is
found that the heavier the central atom, the greater
is the relative intensity of the inner ring, and the
heavier or the more numerous the side-chains the
greater is the relative intensity of the outer ring.
This result confirms the view that the inner ring
indicates the mean distance between the centres of
molecules, and the outer ring that between the side-
chains.

Trisubstituted benzene and pyridine derivatives and
ring hydrocarbons of the type methvici/cZopentadecane
also show- two rings. The effect of polymerisation is
exemplified by : liquid styrene a=5-9, metastyrene,
«3= 125, a2=5-8, indene, coumarone, acetaldehyde,
propaldehyde, etc.

For short side-chains good agreement obtains
between al and b, but for longer chains a4 is often
greater than b. This result appears to be due to
departures from the approximately spherical shape
of the molecules. Triglycerides and dialkylamines
do not behave quite normally. R. A. Morton.

X-Ray spectra of aliphatic hydrocarbons,
alcohols, and carboxylic acids. G. W. Steward
(Proc. Nat. Acad. Sci., 1927, 13, 787—7S9).—A pre-
liminaryaccount is given of data shortly to be published
onthe X-rayspectraof aliphatic hydrocarbons, alcohols,
and carboxylic acids which are thought to support
an hypothesis of the structure of these substances on
the basis of a molecular spacearray. R. W. Lunt.

Synthesis of molecules. H. Ludioefr (Natur-
wiss., 1927,15, 409; Chem. Zentr., 1927, ii, 9—10).—
Electron impulses in a molecule neutralise one another
in pairs; all molecules with an even number of
electrons are therefore diamagnetic. This explains
the author’s principle that even molecules exhibit
absorption in the red and odd molecules in the violet.

A. A. Eldridge.

Effective cross-sectional area of gas molecules
towards low-velocity ions of the alkali metals.
C. Ramsauer (Phy3|kal Z., 1927, 28, 858—864)—
The effective target area of helium, neon, and argon
to ions of lithium, sodium, potassium, and casium
has been determined in the energy range 1—50 volts.
The target area is a maximum for cesium and dimin-
ishes along the series, In all cases it is large compared
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with the value deduced from kinetic theory at 1 volt
and diminishes asymptotically to a value approxim-
ating to the “ kinetic ” value in the neighbourhood
of 20 volts. R. W. Lunt.

Effective cross-sectional area of gas molecules.
E. Bruche (Naturwiss., 1927, 15, 408—409; Chem.
Zentr., 1927, ii, 12).—The efiective cross-sectional
area of molecules of methane, carbon monoxide,
carbon dioxide, and nitrous oxide was determined by
measuring the diminution of intensity of a stream of
electrons of known velocity which was passed through
the gas. The character of the curves is determined
chiefly by the number of “ valency ” electrons of the
constituent atoms. A. A. Eldridge.

X-Ray spectrum of element 75. 0. Berg
(Physikal. z., 1927, 28, 865—866).—X-Ray spectro-
grams of mixtures of principally tantalum and
tungsten which exhibit the La and LG lines of element
75 are described and discussed. R. W. Lunt.

Calculation of crystal structure by means of
Fourier's theorem. J. M. Bijvoet (Chem. Week-
blad, 1928, 25, 2—11).—A discussion of the methods
by which structure may bo calculated from the X-ray
spectrmn and measurements of the intensities of
the diffracted rays. From each intensity a Fourier
coefficient may be derived, the constant term being
given by the total number of electrons in the cell.
The history of this method of analysis is outlined, and
the difficulties of the application are considered.

S. I. Levy,

Static methods and their application to the
study of crystal habits. A. Shubnikov and 0.
Shubnikov (Bull. Acad. Sei. Petrograd, 1926, No. 6,
363—384).—The "normal” form of viluite .was
ascertained by measurement of 335 crystals.

Chemical Abstracts.

New kinds of mixed crystals. VII. D.
Balarev (Z. anorg. Chem., 1928, 168, 292—296; cf.
this vol., 110).—The inclusion of ferric chloride in
ammonium chloride crystals is probably not a case of
true mixed crystal formation, but is analogous rather
to the inclusion of permanganates and other salts in
the internal surface of barium sulphate crystals;
e.g., in both instances the amount of foreign salt in
crystals separating from mother-liquor of a given
composition is variable, and the crystals also contain
free water. Ritzel’s observation (A., 1916, ii, 568)
that potassium sulphate or sodium nitrate present in
the solution of ferric and ammonium chlorides does
not appear in the crystals does not conflict with this
view, since similar effects have been observed with
barium sulphate. When barium chloride is pre-
cipitated with ammonium or lithium sulphate in
presence of the corresponding chloride, the pre-
cipitate contains no chloride unless it has been formed
so rapidly that the crystals contain cavities. |If
barium chloride and potassium sulphate diffuse into
a solution of potassium and ammonium chlorides, the
resulting precipitate contains potassium sulphate,
but no ammonium sulphate is taken up unless the
ammonium chloride concentration exceeds a certain
limit. Finally, as with NHA4CI,FeCI3,7H20 crystals,
some doubly refracting crystals have been found in
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the systems barium sulphate-alkali sulphate-water,
and on warming these crystals become isotropic.
R. CuTHILL.
Crystal structure of alkali metals. F. Simon
and E. Vonhsen [with C. von Sevison] (Naturwiss.,
1927, 15, 398; Chem. Zentr., 1927, ii, 10).—Sodium,
potassium, rubidium, and casium are body-centred
cubic ; the lattice constants (90° Abs.) are 4-24, 5-25,
5-62, 6-05 A., and d 0-996, 0-892, 1-59, 1-98, respect-
ively. Values of d and atomic volume at 0° Abs.
are calculated. A. A. Eldridge.

Crystal structure of the isomorphous sulphates
of potassium, ammonium, rubidium, and
cesium. A. Ogg (Phil. Mag., 1928, [vii], 5, 354—
367).—The X-ray measurements of Ogg and Hop-
wood (A., 1916, ii, 594) with the Ka radiation of
palladium together with some further measurements
on potassium and ammonium sulphates with the
Ka radiation of molybdenum have been systematically
analysed. It is shown that the structures are all
based on a simple orthorhombic lattice having
4 molecules to the unit cell. The space-group is
Vi;. The positions of the atoms have been deter-
mined and an explanation of the characteristic
twinning of the crystals is given. A. E. Mitchell.

Crystal structure of potassium, rubidium, and
cesium sulphates. F. P. Goeder (Proc. Nat.
Acad. Sci., 1927, 13, 793—797).—An analysis of the
X-ray spectra of the above sulphates indicates that
in order to satisfy the internal symmetry of the
molecule the only possible space-group is given by
22>£—13 (F);9). R, W. Lunt.

Constitution of silver subfluoride. E. Brody
and T. Mittner (Z. anorg. Chem., 1928, 168, 349—
355).—Assuming that silver subfluoride is formed, as
Hettich has suggested (A., 1927, 1155), by introduc-
tion of neutral silver atoms into a distended silver
fluoride lattice, and calculating the energy of lattice
distension by Biltz and Grimm’ method (A., 1925,
ii, 842), the value —24-5 kg.-cal. is derived for the
heat of formation from gaseous fluorine and solid
silver,-whereas if the fluoride is formed by the intro-
duction of negative fluoride ions into a distended
silver lattice the value wbuld be +27-1 kg.-cal. The
stability of the fluoride would agree with the latter
structure, which is also in harmony with its con-
siderable electrical conductivity, and the probable
readiness with which it evolves fluorine.

R. Cuthirnr.

Crystal structure of silver chlorate. A
Ferrari and C. G. Fontana (Atti R. Accad. Lincei,
1927, [vi], 6, 312—314).—From X-ray measurements
it is shown that the unit cell of silver chlorate is
tetragonal and contains 8 molecules ; the grating
constants a and c are, respectively, 8-48 and 7-91 A.

R. W. Lunt.

X-Ray analysis and crystal structure of cad-
mium-silver alloys. 1. G. Natta and M. Freri
(Atti R. Accad. Lincei, 1927, [vi], 6, 422—428).—A
first investigation has been made by X-ray methods
of the series of solid solutions and compounds in the
system Ag-Cd (cf. Petrenko and Fedorov, A., 1911, ii,
281). The results show that the alloys containing
from 0 to 44 at.-% Cd (a-phase) consist of solid
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solutions of cadmium in the silver lattice in which
the length of the unit cell varies linearly with the
composition from 4-07 for pure silver to 4-14 A. for
31 at.-% Cd> The alloys containing 47—51 at.-%
Cd (j3-phase) consist of the compound AgCd and solid
solutions of cadmium in it, the structure being a cube-
centred lattice of the ceesium chlorido type. It is
shown that the transformation which the j3-pliase
undergoes at 400° is not a decomposition into the
a- and y-phases, but a polymorphous chango of the
compound AgCd to a hexagonal lattice having the
structure Ag (0,0,0), Cd (£, f, £). O. J. Walker.

Structure of smoke particles from a cadmium
arc. H. P. Waimstey (Proc. Physical Soc., 1927,
40, 7—13).—Using the powder method of X-ray
analysis, the particles dispersed in air from a cadmium
arc were found to be isometric crystals of cadmium
oxide. The primary particles in the smoko had
d 8-16, which is normal for cadmium oxide. Photo-
metric measurements gavo dimensions for the primary
crystals of about 5 X ID'6 cm. The particles grow by
aggregation along binary axes of symmetry, uniting
on their (110) faces. Models wero constructed to
show how the aggregates may be formed.

C. J. Smithells.

Crystal structure of the double chloride of
cadmium and cesium, CsCdClr A. Ferrari
and A. Baroni (Atti R. Accad. Lincei, 1927, [vi], 6,
418—422).—X-Ray measurements of the above
compound indicate that it has a cubic lattice of
constant 5-20 A. with the structure Cs (0, 0, 0),
Cd (4,1 £),ClI(0,i 4) (4, 0,4) (4, 40); 4-14,
dou. 3-75. The interatomic distance CI—Cd is less
than the sum of the radii of the chlorine and casium
ions as given by Goldschmidt. The above structure,
which is identical with that of casium mercuric
chloride (A., 1927, 1128), is another example of the
crystallographic similarities between cadmium and
mercury. 0.J. Walker.

Crystal structure of modification C of sesqui-
oxides of the rare earths, indium, and thallium.
W. Zachartasen (Norsk Geolisk Tidsskr., 1927, 9,
No. 3—4; Chem. Zentr., 1927, ii, 11).—A consider-
ation of the results of measurements for scandium,
yttrium, samarium, europium, gadolinium, terbium,
dysprosium, holmium, erbium, thulium, ytterbium,
lutecium, indium, and thallium sesquioxides (cf.
Goldschmidt, Barth, and Lundo, Norske Vidensk.-
Akad. Oslo, Mat.-Nat. Ed., 1925, No. 7, 5). The
space-group is TPand the disposition 12c+12c+86.
The atomic distances for scandium—, yttrium—, and
samarium—oxygen are 2-18,2-36,2-42 A., respectively.

A. A. Eldridge.

Crystal form of ~-yohimbine. T. lto (Z
Krist.,, 1927, 65, 303—305; Chem. Zentr., 1927, ii,
408).—"-Yohimbine is rhombic, apparentlyholohedral,
a:b:c=1-042 :1:1-690; n,D 1-57170-002, mD
1-64270-003, wyn 1-6554;0-002. A. A. Eldridge.

Tetrahedral carbon atom and crystal structure
of pentaerythritol. A. Schieede and E. Schnei-
der (Z. anorg. Chem., 192S, 168, 313—321).—Penta-
erythritol crystals with a polar tetragonal axis are
imperfectly formed ; properly grown crystals do not
show such an axis, nor do etching experiments give
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any indication of its existence. It is therefore con-
sidered that the crystal class is S4, and the space
grouping iSy This structure requires a tetrahedral,
not a pyramidal, form for the carbon atom.
R. Cuthirr.
Space-group of dicyanodiamide and crystal
structure of calcium cyanamide. U. Dehlinger
(Z. Krist., 1927, 65, 286—290; Chem. Zentr., 1927,
ii, 541). — Dicyanodiamide, monoclinic, pseudo-
rhombic, has d 1-40; a 13-8, b 4-4, ¢ 6-2 A., 390° 35';
the elementary parallelepiped contains four molecules.
The space group is Gl, G, or C4. The four nitrogen
and four hydrogen atoms in the molecule are not
equivalent. Calcium cyanamide is rhombohedral,
d 2-20; a 5-11 A., a 43° 50'. The corresponding
trigonal prism has a 3-91, ¢ 14-10 A. There is
one molecule in the elementary cell. The atomic
co-ordinates are : Ca (0, 0, 0), C(£, 4, 4), N (u, u, u),
(4, 4, 4), where w=0-37, and the atomic distances
Ca-—€a 3-91, Ca—C 3-26, G—N 1-59, Ca—N 2-40 A.
A. A. Eldridge.
Crystal form of methyl tetrathionoxalate. H.
Himmer (Z. Krist.,, 1927, 65, 496—499; Chem.
Zentr., 1927, ii, 1340).—The cis-form, m. p. 71-5° is
monoclinic holohedral, a :b:c=0-8356 :1 :1-1684',
(3=124° 32'; the trans-form, m. p. 101-5° is also
monoclinic holohedral, a :b:c=0-7919:1:0-6059,
i3=99° 48". A. A. Eldridge.

Scattering of X-rays and electron distribution
in the atoms of crystals. R. J. Havighhrst
(Physical Rev., 1928, [ii], 31, 16—26).—A critical
examination of the method of obtaining the atomic
structure factor and of the Fourier analysis method of
determining electron distributions in crystals. If
the method, as appears, is valid, any modification
caused by the Compton effect in the intensity of
regular reflexion of X-rays is negligible.

A. A. Eldridge.

Diffraction of X-rays in liquid normal mono-
basic fatty acids. R. M. Morrow (Physical Rev.,
1928, Tii], 31, 10—15).—The liquid normal fatty acids
from formic to undeeoic were investigated by the
method previously employed (Stewart and Morrow,
A., 1927, 1015). The spacing constants, d2 and d,
and the computed densities for the acids are : formic
3-65, 5-2, 1-42; acetic 4-17, 5-9, 1-25; propionic 4-39,
6;0, 1-36; butyric 4-64, 8-5, 1-03; valeric 4-54, 10-2,
1-03; hexoic 4-64, 12-8,0-90; heptoic 4-54,14-5, 0-93 ;
octoic 4-54, 17-0, 0-88; nonoic 4-54, 18-4, 0-89;
decoie 4-59, 20-3, 0-86; undecoic 4-54, 22-0, 0-88.
The arrangement of molecules in the cybotactic state
is not that found in the crystalline state.

A. A. Eldridge.

X-Ray diffraction in liquids. Comparison of
certain primary normal alcohols and their
isomerides. G. W. Stewart and E. W. Skinner
(Physical Rev., 1928, [ii], 31, 1—9).—X-Ray diffrac-
tion curves were obtained for iso-, sec.-, and ieri.-amyl
and tert.-butyl alcohols, diethyl-, methyl-n-butyl-,
.sec.-butyl-, and triethyl-carbinols. The attachment of
a methyl group at the side of a chain increases the
mean diameter of the chain molecule by 0-6 A., and
that of a hydroxyl group by 0-4 A., whereas the
attachment of both groups to the same carbon atom
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increases tho diameter by only 0-65 A. The attach-
ment of three ethyl chains to tho same carbon atom
increases the diameter by 1-35 A.  With di-n-propyl-
carbinol the side attachment of a hydroxyl group is
shown to increase the diameter in one direction by
0-45 A. and in the other not at all. Associated polar
groups give two molecules in a continuous chain for
each longitudinal spacing, but when the hydroxyl
group is not attached to the last or penultimate atom
in tho chain this association disappears.
A. A. Eldridge.
[Magnetic transformation of iron.] F. Wever
(Z. anorg. Chem., 1928, 168, 327—328; cf. A., 1927,
627).—A reply to Ruer’s criticism (ibid., 925).
R. Cuthirnlr.
Transformation of (3-brass and the demagnetis-
ation process of ferromagnetic metals. C. H.
Johansson (Ann. Physik, 1927, [iv], 84, 976—1008).
—The transformation of (3-brass and the transform-
ations occurring in ferromagnetic metals with loss of
magnetic properties resemble each other in showing
anomalous behaviour when various tests are applied.
The idea is advanced that the transformations occur
with lattice structures permitting rotational vibrations
of the atoms, a phenomenon which does not obtain in
normal lattices of metals and alloys. There is reason
to regard the sphere of influence of the zinc atoms in
(3brass as ellipsoidal rather than spherical, and as
the lattice is probably of tho caesium chloride type
(Cu :Zn=I :1) the copper may be expected to retain
the spherical sphere of influence. On this basis,
arguments are advanced in favour of the view that
tho transformation of (3-brass in tho solid state arises
from heat vibrations about the inertia axes, vertically
to tho symmetry axes of the zinc atoms. A similar
mechanism is put forward for the demagnetisation
processes, the heat oscillations occurring about tho
inertia axes and at right angles to the magnetic axes.
Possible objections to the view are considered in
detail. The magnetic properties are constitutive to
the atom (or molecule) concerned and the magnetic
moment is independent of thermal oscillations.
Phase transformations or chemical reactions bound
up with changes in electron configurations, can,
however, effect discontinuous changes in magnetic
moments. Mixed crystals of weakly magnetic metals
and a smaller amount of a ferromagnetic metal must,
on account of Larmor’s (precessional motion) theorem,
be themselves weakly magnétisable, even if the ferro-
magnetic atom is able to retain its moment unchanged.
Weiss’ theory is discussed in relation to this kinetic-
lattico theory; there is no necessary opposition
between the two. R. A. Morton.

Evolution of nickel sulphide and cobalt
sulphide in contact with water. (Mi1e.) S. Veil
(Compt. rend., 1928,186, 80—81 : cf. A., 1926, 567).

Nickel sulphide prepared by precipitation in the
cold is less magnetic than the hydroxide obtained
under the same conditions. The use of warm water
renders it less oxidisable and reduces its magnetism.
The magnetic properties of the oxide derived from
the sulphide prepared in the cold are of the same order
as that from the hydroxide prepared in the cold, and
show variations with temperature analogous to those

Q

225

observed for nickelous hydroxide and the hydrate of
nickel sesquioxide (A., 1925, ii, 183). In general, cobalt
sulphide yielded the same results, except that cobalt
sulphide was more magnetic than tho hydrate of
cobalt sesquioxide, both prepared in the cold, although
their coefficients of magnetisation are of the same
order (cf. A., 1927, 614). J. Grant.

Deformation structures of aluminium crystals
and crystal masses and their reciprocal relations.
E. Schiebotd (Fortschr. Min. Kryst. Pet., 1927. 11,
25—28; Chem. Zentr., 1927, i, 2707—2708).—The
deformation structures of aluminium crystals and
crystal masses on crushing, drawing, rolling, and
torsion wEre studied. A. A. Eldridge.

Diffusion in crystals with overgrowths. E.
Dittler (Z. anorg. Chem., 1928, 168, 309—312).—
Examination of various natural specimens of crystals
with overgrowths and also of similar crystals prepared
artificially about 50 years ago has failed to yield, any
decisive evidence of the occurrence of diffusion
between the crystal layers. R. Cijthirr.

X-Ray study of the heat motion of the atoms in
arock-saltcrystal. R.W.James and E. M. Firth
(Proc. Roy. Soc., 1927, A, 117, 62—87).—Tho ratio
of the intensity of reflexion of X-rays by rock-salt
crystals at the temperature of liquid air to that at
the ordinary temperature has been measured for a
number of spectra. The temperature factor is of
the form oxp. {—¢/(T)sin2G /2, where f(T) is
some function of the temperature Abs., and the
constant b will in general differ for atoms of different
kinds. The experimental results, combined with
data obtained previously at high temperatures (Phil.
Mag., 1925, [vi], 49, 585), are compared with the
theoretical formulae of Debye and Waller for the
temperature factor of X-ray reflexion. Up to about
500° Abs. fairly good agreement is obtained with
Waller’s theory, but at high temperatures the experi-
mental curve deviates widely from the theoretical.
This is to be expected, because the assumptions on
which the theory is based heed modification at such
temperatures. Tho fact that, for corresponding
angles of reflexion, the temperature factor is consider-
ably larger for spectra of the type Cl-j-Na than for
those of tho type Cl—Na, is discussed. It is possible
that the temperature factor may be a function of the
direction of the rays relative to the crystal axes.
The absolute value of the integrated reflexion for the
(200) spectrum from a rock-salt crystal has been
redetermined and found to be 0-000492 for molyb-
denum K a, and 0-000544 for rhodium. An estimate
of the “ extinction ” for this crystal for molybdenum
has been made. The reflexions from a number of
faces of the rock-salt crystal have been determined in
absolute measure by comparison with the (200)
spectrum, and from these, the F'-factors, or atomic
scattering factors, have been deduced at 0, 86, 290,
and 900° Abs. An attempt has been made to get
some idea of the actual amplitude of the heat-motions
of the atoms in the rock-salt lattice, by analysing the
curves showing the variation of the atomic scattering
power with the angle of scattering, using the method
of Fourier analysis so as to obtain the distribution of
electrons in the crystal unit at different temperatures.
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From the broadening of tho peaks in the distribution
curves, the mean amplitudes of the atomic vibrations
have been estimated. Mean amplitudes of about
0-20 A. at 290° Abs., and of 0-58 A. at 900° Abs.,
explain tho observed changes in the distribution
curves. This estimate of the amplitudes is checked by
means of a rough calculation, which gives results of
tho samo order. L. L. Bircemshaw.

Structure of liquids and vitreous solids. H.
Jeffreys (Proc. Camb. Phil. Soc., 1928, 24, 19—31).
—Whilst the kinetic theory and the ionic lattice
theory present a consistent picture of the gaseous and
crystalline solid states, no adequate theory is available
for the liquid and amorphous states. The description
of vitreous solids as supercooled liquids is open to
objection. The three states of matter are regarded as
gaseous, crystalline, and vitreous. In the typical gas,
single molecules move freely at intervals much greater
than their own dimensions; the crystal is built
according to a regular repeating pattern, and the
vitreous solid is held together by the same kind of forces
as the crystal, but the structure is less regular. Itis
probablycomparable in stabilitywith the crystal oxcept
near the m. p. The liquid is a compromise between
the vitreous and gaseous states, the clots of molecules
in a liquid resembling small pieces of vitreous solid,
whilst themselves playing a part similar to moleculos
of agasin producing viscosity. Migration of molecules
from one clot to another will occur. This point of
view is in harmony with the rigidity, density, strength,
cleavage, conductivity, and other Kroperties of
vitreous solids. R. A. Morton.

Electrical conductivity of silicon. H. J. See-
mann (Physikal. Z., 1927, 28, 705—760).— Tho
electrical conductivity of a number of single crystals
of silicon has been determined in the range —180°
to —80°; the mean value of the coefficient a is
approximately -f0-002. R. W. Lent.

Electrical conductivity of crystalline zinc
oxide. R.Bach (Arch. Sci. phys. nat., 1927, [v], 9,
426—430).—The specific resistance of crystalline zinc
oxido has been investigated over the temperature
range —183° to +297°. The specific resistance is
minimal (0-1 ohm cm.) at —100° and 0-14 ohm cm.
at the ordinary temperature. Over the tempcraturo
range investigated the conductivity is entirely
metallic, although it is probable that, at temperatures
of tho order of 1000°, conductivity of the ionic type
is superposed. Neither polarity nor variation of
resistance with axial direction was observed.

J. S. Carter.

Effect of magnetic, electric, and mechanical
forces on " mesophases.” H. Zocher (Physikal.
Z., 1927, 28, 790—796).—A mathematical analysis of
tho effect of magnetic, electric, and mechanical forces
on *“ mesophases,” of which anisotropic liquids are
considered as typical examples. R. W. Lent.

Susceptibility of ozone. 0. R. Wulf (Proc.
Nat. Acad. Sci., 1927, 13, 744— 748).— The volume
susceptibility of ozone and ozone-oxygen mixtures
has been determined by a modification of Gouy’s
method in the rango 11,000—16,000 gauss. Tho
results show, in contradistinction to Becquerel’s
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measurements, that ozone is not more paramagnetic
than oxygen, and suggest that ozone is diamagnetic.
R. W. Lent.
Diamagnetic susceptibilities of gases at low
pressures. V. 1. Vaidyanathan (Phil. Mag.,
1928, [vii], 5, 380—386).—A susceptibility balance
capable of measuring changes in volume susceptibility
of 6X 10~12 in a field of 1400 gauss is described.
Examination of nitrogen, argon, and carbon dioxide,
at pressures up to 544 mm., showed strict propor-
tionality between pressure and volume susceptibility.
Tho values obtained for the volume susceptibilities
of carbon dioxide, argon, and nitrogen were -9-2 X
10~10, —11-3x10'9, and —b5-8X 10-10, respectively.
The values for nitrogen and carbon dioxide are in fair
agreement with those of Hector (Physical Rev., 1926,
[ii], 24, 418) and of Lehrer (A., 1926, 1086), respect-
ively. The value for argon is 40% higher than that
of Hector and 28% higher than that of Lehrer.
The mean atomic radius of argon calculated from the
author’s value is in close agreement with that deter-
mined from X-ray and viscosity measurements,
whilst tho gram atomic susceptibility of 25-3 X 10'®
approximates to the calculated value of Pauling (Proc.
Roy. Soc., 1927, A, 114, 181), viz., 21-5x10-®. The
direct linear relationship between pressuro and
susceptibility is in agreement with the results of
Hamar (Proc. Nat. Acad. Sci., 1926, 12, 594) and
Lehrer (loc. cit.). A. E. Mitchell.

Photometric determination of the permeability
of olive oil towards ultra-violet light. E.
Roesseae (Compt. rend. Soc. Biol., 1927, 96, 611—
612; Chem. Zentr., 1927, i, 2711).

Optical properties of selenium in the con-
ducting form. (Miss) P. M. Nico1 (J. Proc. Roy.
Soc. New South Wales, .1926, 60, 60—72).—Tho
extinction coefficient, x, and refractive index, n, of
solcnium for wave-lengths of 4400—7100 A., deter-
mined from measurements with selenium mirrors, are
independent of the temperature at which the selenium
was transformed into the conducting variety, and alter
little, if at all, with exposure to light and with in-
creasingage. With increasing wave-length, x decreases
and n increases. R. Cutnhirr.

Heterochromic photometry of body colour.
K. Schaem (Z. physikal. Chem., 1928,131, 226—236).
—The problem of the analysis of colour from tho
physical and physiological point of view is discussed,
and a method is described for determining quanti-
tatively the degree of contrast between coloured
bodies with an error of less than 2%, and for measuring
the degree of brightness compared with a standard
white substance such as magnesium oxide.

H. F. Gitlbe.

True temperature scale of carbon. G. H.
Prescott, jun., and W. B. Hincke (Physical Rev.,
1928, [ii], 31, 130—134).—Measurements of the
spectral emissive power of Acheson graphite for
0-660 ji at 1250—2700° Abs. are summarised by the
relation e=0-984—5-8x 10-5T. A. A. Eildridge.

Specific beat of bydrogenathightemperatures.
W. H. McCrea (Proc. Camb. Phil. Soc., 1928, 24,
80—84).—The specific heat of hydrogen has been



GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY.

recalculated on the basis of empirical values for the
energy levels involved in the production of ultra-
violet bands of the hydrogen moleoule, as determined
by Hori (A., 1927, 1005). It would appear that a
simultaneous confirmation of Hori’s work and of the
expression O/4—4-659-f0-000702°, proposed by Part-
ington and Shilling, has been obtained. For other
gases, the same statistical methods applied to
vibrational frequencies deduced from band spectra
lead to erroneous results. R. A. Morton.

Latent heat of fusion and heat of transform-
ation of some metals [manganese, thallium,
iron, and steel]. S.Umino (Sci. Rep. Tohoku Imp.
Univ., 1927, 16, 775—798).—The total heat content
and specific heat at different temperatures up to the
m. p., the heat of transformation, and the latent heat
of fusion of manganese, thallium, pigiron, and various
plain carbon steels have been determined by a differ-
ential calorimetric method and the results are shown
in tables and graphs. The heat of transformation
in g.-cal./g. of thallium at 232° is 0-6 and of man-
ganese 2-88 at 835° and 4-43 at 1044°. The latent
heat of fusion of thallium is 3-07, of manganese 64-8,
and of pig iron containing 4-31% C 46-63 g.-cal./g.
The heat of the AO-transformation of carbon steel at
215° increases with the carbon content, being 0-86,
1-38, and 1-63 g.-cal./g. with 0-57, 0-94, and 1-16% C,
respectively; hence the heat of magnetic transform-
ation of eementite is 9-72 g.-cal./g. The true specific
heat of carbon steels rises sharply in a smooth curve
to a maximum, which is greater the higher tlio carbon
content, at 215° then falls abruptly to little more
than the value at 20°; at higher temperatures, the
rise is relatively small and the curve is almost a
straight line. The true specific heat of thallium falls
abruptly at the transformation point and that of
manganese is erratic between the two transformation
points. Redeterminations of the m. p. of thallium
and manganese gave 303° and 1221°, respectively.

A. R. Powell.

Heats of vaporisation of isopropyl alcohol and
ethyl alcohol. G. S. Parks and W. K. Nelson
(J. Physical Chem., 192S, 32, 61— 66).— The
heats of vaporisation of these alcohols have been
determined in an apparatus of the type described by
Awbery and Griffiths (A., 1924, ii, 541) in which the
weight of alcohol vaporised at its b. p. by a measured
amount of electrically supplied energy is found.
The values are for isopropyl alcohol at 82-2°, 161-7
g.-cal./g., and for ethyl alcohol at 78-4°, 208-7 g.-cal./g.
After a consideration of the values found by Brown
(J.C.S., 1903, 83, 991) and by Matlicws (A., 1926,
462), the best value for isopropyl alcohol is suggested
to be Ibl-Oil-S g.-cal./g. The value now deter-
mined for ethyl alcohol lies between those found by
these workers. L. S. Theobald.

Thermal magnitudes. W. Herz (Z. anorg.
Chem., 1927, 168, 86—88).—Division of the product
of the cryoscopic constant and the latent hoat of
fusion by that of the ebullioscopic constant and the
latent heat of evaporation yields an approximately
constant value for all substances. H. F. Gitipe. *

M. p. of benzene derivatives. T.Beacall (Rec.
trav. chim., 1928, 47, 37—44).—Examination of the
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m.-p. data for a large number of halogen-substituted
benzene derivatives brings to light the following
regularities : (i) The introduction of a pair of. chlorine
(or bromine) atoms in the p-position increases the
m. p. in an approximately constant ratio, viz., by
about 23% for two chlorine atoms, 26% for one
chlorine and one bromine atom, and 30% for two
bromine atoms. When two iodine atoms, however,
are introduced, the increase in m. p. becomes pro-
gressively less as the complexity of the molecule
increases, (ii) The introduction of a single asym-
metric halogen atom into benzene or a symmetrically-
substituted halogenobenzene, lowers the m. p. in an
approximately constant ratio, i.e., by about 22%.
The bearing of these regularities on the structure of
the molecule is discussed. Similar relationships may
also bo recognised between m. p. and molecular
volume, but the available data are scanty.
M, S. Burr.

Thermal and electrical conductivity of fused
quartz as a function of temperature. H. E.
Seemann (Physical Rev., 1928, [II], 31, 119—129)—
The thermal conductivity of clear fused quartz
between 235° and 1225° Abs. is represented by the
equation K —3-S3X 10'62’+0-00163. There is an
abrupt change in the thermal conductivity in the
vicinity of 1140° Abs. Interpolated values of the
specific resistance (ohms/cm.3) are: 550° Abs.,
4-46x10°; 750° Abs., 2-09x107; 950° Abs., 1-35X
10°; 1150° Abs., 2-69XIO5. A. A. Eldridge.

Hydrogen cyanide. H. Sinozaki and R. Hara
(Proc. Imp. Acad. Tokyo, 1927, 3, 590—594).—The
vapour pressure of hydrogen cyanide has been
determined over the temperature range 0—190°, and
the pressure range 100—830 mm. The data agree
well with equations of thetype PV/WT=R—bP—CP2
and PViWT—R—bP, tho former being valid for
lower and tho latter for higher temperatures. On
the basis of an equation of state proposed by Keyes,
the molar fraction of double molecules formed by
association may be calculated. The fraction varies
from 0-00040 to 0-0655.

Tho density of liquid hydrogen cyanide has been
determined by tho dilatometric method at approxi-
mate intervals of 5° from 0° to 30°. Tho results
agree well with the empirical equation Vit=
FO(l + 0-00200201« - 10'7X6-175«2), where FO is
1-39588 c.c./g. R- A. Morton.

Determination of the vapour pressure of
arsenic tri-iodide. S. Horiba and R. lnouye
(Sexagint [Osaka celebration], Kyoto, 1927, 279—
287).—The vapour pressure of the orange form of
arsenic tri-iodide has been determined from 11° to 1S2°.
The T-T. logp curve shows the m. p. to bo about
144°; tho molar heat of vaporisation is 19-2 kg.-cal.
Experiments are described on tho vapour pressure of
the yellow modification, which is stable at low
temperatures, H- F. Gitibe.

Vapour pressure, dissociation, and transition
point of mercuric sulphide. J. Rinse (Rec. trav.
chim., 1928, 47, 28—32).—The vapour pressure of
mercuric sulphide has been determined between 333
and 651° using a glass spring indicator. On plotting
vapour pressure against temperature two curves are
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obtained, intersecting at 3S6°d;2° and 0-8 cm. of
mercury. Below this temperature the red sulphide
is the stable form and above it the black. This is
confirmed by the change in colour and density on
heating. The (T logp-T) graph is not straight,
indicating a change in the heat of vaporisation.
This has been shown to be due to the dissociation of
the sulphide, which is complete at least up to 530°.
The abnormal behaviour is a result of the changing
degree of association of the sulphur vapour. Changes
in colour and density below the transition temper-
ature have been observed. These are explained on
Smits’ theory of allotropv. Under certain conditions
a high vapour pressure may be observed at temper-
atures at which the vapour pressure of mercuric
sulphide should be very small. This may indicate
the presence of an unstable mercurous sulphide,
Hg2s. . M. S. Burr.

Vapour pressure and dissociation of mercuric
iodide. J. Rinse (Rec; trav. cliim., 1928, 47, 33—
36).—The vapour pressure of mercuric iodide has been
determined between 130° and 347° by a statical
method using a glass spring indicator. When T log p
is plotted against T the graphs aro nearly straight and
intersect at the m. p., 255-5°. The heat of sublim-
ation of the solid salt, calculated from the vapour
pressure, is 20.-0 kg.-cal., and the heat of vaporisation
of the liquid is 15-1 kg.-cal. The difference, 4-9
kg.-cal.’, represents the latent heat of fusion. The
degree of dissociation at 500°, 550°, and 600° has also
been determined by vapour-pressure measurements.
The average values of K= (PngXRj,)/Rjigi, at these
temperatures are, respectively, 0-01, 0-05, and 0-14.
At 400° the vapour is colourless, but at 500° a slight
brown colour, due to free iodine, is visible.

M. S. Burr.

Vapour pressures of isopropyl and tert.-butyl
alcohols. G. S. Parks and B. Barton (J. Amer.
Chem. Soc., 1928, 50, 24—26).—The vapour pressures
of the above alcohols, measured by static methods,
are recorded between 0° and 90°. The heats of
vaporisation are calculated for three temperatures;
the molal entropies of evaporation indicate that these
alcohols are associated. S. K. Tweedy.

Internal pressure of pure and mixed liquids.
W. Westwater, H. W. Frantz, and J. H. Hitde-
brand (Physical Rev., 1928, [ii], 31, 135—144).—
The change in pressure -with temperature at constant
volume, y, was determined for heptane, acetone,
carbon tetrachloride, benzene, carbon disulphide,
ethylene chloride, ethylene bromide, and bromoform,
and for 12 50 mol.-% mixtures of these substances.
The results are tabulated together with derived values
for the compressibilities, y is a function of the
specific or molal volume only. For each pure liquid
vA\y —a (where v is the molal volume, and T1 the
temperature at which the pressure is 1 atm.) is con-
stant. The values for the mixtures are less than
additive, and less than those calculated from Biron’s
equation, but generally accord with the expression
a=(a,cr2:L2, still better agreement is obtained by
considering that yv is additive. A. A. Eldridge.

New additive property of liquids. 1. N.
LoNGIiNESCU(Compt.rend., 1927,185, 1472—1474).—
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The formula aV2VvIlé= K T h2 F2'3, where if is a constant,
a the van der Waals coefficient, T the critical temper-
ature, and V the critical volume, respectively, expresses
the additive character of the property more exactly
than that of van Laar. From this, generalised forms
of the equations of G. G. Longinescu and of Walden
are obtained, and also an expression from which the
critical temperature of a compound may bo calculated
from the critical data of its components.
J. Grant.

One-component system SiOa I. Dilato-
metric measurements on tridymite and cristo-
balite. C.J.van Nieuwenburg andH. |. Zijistra
(Rec. trav. chim., 1928, 47, 1—12).—An apparatus is
described for the measurement of changes in the rate
of linear expansion with increase of temperature of
small quantities (less than 1g.) of powdered materials.
It has been used for the determination of the following
transition points: a- p-cristobalite, 220°+5°; a- ->
fi-tridymite, 100°+7°; p- ->y-tridymite, 141°+7°.
The values for tridymite are considerably lower than
those found by Fenner (cf. B., 1913, 22). Certain
irregularities in the behaviour of tridymite have also
been observed in the neighbourhood of 440°. A
semi-quantitativo estimation of the composition of
mixtures of tridymite and cristobalite can be made by
observing the amount of expansion at the transition
points relative to that of the pure constituents. The
alterations in length are due to changes of crystalline
form and bear no simple relation to the variations in
density. Although it is possible to determine the
transition point of cristobalite by the change in
density, as indicated by a liquid dilatometer, this
method cannot be employed for tridymite, of which
the changes in density at the transition point must bo
less than 0-2%. M. S. Burr.

Entropy of hydrogen chloride. Heat capacity
from 16° Abs. to b. p. Heat of vaporisation.
Vapour pressures of solid and liquid. W. F.
Giauque and R. Wiebe (J. Amer. Chem. Soc., 1928,
50, 101—122).—The vapour pressures of solid
hydrogen chloride, in international cm. of mercury,
are given by log p— —1114/T—1-285log T—
0-0494677’+11-005, in agreement with the single
observation of Henning and Stock (Z. Physik, 1921,
4, 226), but in slight disagreement with the values of
Henglein (A., 1923, ii, 124) and Kanvat (A., 1924, ii,
822). Karwat’s equation for p does not reproduce
that observer’s own values. The vapour pressures
of the liquid acid are well represented by Henning and
Stock’s equation. The heat capacity of hydrogen
chloride between 17-29° and 188-07° Abs. (b. p.) is
recorded; a transition occurs at 98-36° Abs. and the
m. p. at 158-91° Abs. The observed latent heats of
transition, fusion, and evaporation are 284-3, 476, and
3860 g.-cal. per mol., respectively. The entropy of
hydrogen chloride gas at the b. p. is 41-2 g.-cal./l°
per mol. or 44-5 at 25°, in agreement with the values
calculated from spectroscopic data, using the Lewis
and the Tetrode equations. The same values, within
experimental error, are calculated using the third law
of thermodynamics, thus confirming the validity of
this law. A pink form of hydrogen chloride, possibly
a third crystalline modification, was observed. The



GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY.

entropy of a gas obeying Berthelot’s equation of state
is lower than that of an ideal gas by 27RTr3/32T3c.
S. K. Tweedy.
Internal friction and number of molecules [per
unit volume]. W. Herz (Z anorg. Chem. 1927,
168, 89—92).—The variation with temperature of the
internal friction between the molecules of any normal
liquid is such that the sixth root of the viscosity V) is
proportional to the number of molecules N per unit
volume. For associated liquids Nrill6 increases with
rise of temperature. H. F. Gitibe.

Hagenback correction in the determination of
viscosity by the efflux method. W. Rieman hi
(J. Amer. Chem. Soc., 1928, 50, 46—55).—The
Hagenbach correction was calculated from determin-
ations of the viscosity of water and of methyl alcohol
in a viscosimeter of the Bingham type having a uni-
form, nearly circular, bore (cf. Knibbs, J. Proc. Roy.
Soc. New South Wales, 1895, 29, 77). The value
T124d;0 006 was obtained (neglecting the Couette
correction), in agreement with the theoretical value
of Bousinesq (Compt. rend., 1891, 113, 49). The
data do not support the view that the correction
decreases when the Reynolds’ number exceeds 700.

S. K. Tweedy".

Measurement of diffusion constants in liquids.
G. von BhKfisy (Physikal. Z., 1927, 28, 812—814).—
An interferometric method is described for the
measurement of diffusion constants of liquids; data
are cited relating to aqueous 0-25Ar-carbamidc and
water, and of aqueous 0-25N-potassium chloride and
water, which show that the accuracy of the method is
approximately 0-7%. R. W. Ltjnt.

Deviations of gaseous mixtures from Dalton’s
law of partial pressures due to chemical causes.
I. Hydrogen chloride and water. J. Shidei
(Sexagint [Osaka celebration], Kyoto, 1927, 143—
169).—Observed values of the vapour pressure of a
mixture of hydrogen chloride and water in the neigh-
bourhood of 100° are smaller than the theoretical
values, but with rise of temperature approach the
latter; the two values become identical at about 150°.
The equilibrium constant Kc (x 10B for the equili-
brium HC1+ H2 H20 ,HC1 at constant volume is
1026 at 110°, 1193 at 120°, 1406 at 130°, and 1898 at

H. F. Gitlbe.

Dielectric constants of binary mixtures. V.
Electric moments of certain organic molecules
in carbon disulphide and hexane solution. J. W.
Wirttiams and E. F. Ogg (J. Amer. Chem. Soc.,
1928, 50, 94—101; cf. A., 1927, 819).—Dielectric
constant and density data for 25° are recorded for
carbon disulphide solutions of phenol, cinnamic acid,
iodine, anthracene, and hexane, and for both carbon
disulphide and hexane solutions of benzoic acid,
naphthalene, benzene, nitrobenzene, and chloro-
benzene. The polarisation, and therefore the electric
moment, of a solute molecule is independent of the
non-polar solvent; benzene and the above two solvents
arc non-polar. The electric moment of naphthalene
is in agreement with the known difference between the
chemical behaviour of the two benzene rings in the
molecule. S. K. Tweedy.
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Dielectric properties of aqueous-alcoholic
mixtures. P.Brun andJ. Granier (Compt. rend.,
1928, 186, 77—80).—If the critical miscibility of
aqueous-alcoholic mixtures is accompanied by changes
in the molecular condition of the liquids, variations in
their dielectric capacity should also be evident. A
study of mixtures of water and ethyl alcohol with
isobutyl or isoamyl alcohol has shown these variations
to exist and to be similar in nature to those observed
for the other physical properties of such mixtures.
Maxwell’s rule connecting rcfractivity and specific
inductive capacity holds for the pure liquids, but for
the mixtures the dielectric capacity increases as the
refractive index falls (cf. A., 1926, 683).

J. Grant.

Binary azeotropes. VIII. M. Lecat (Rec.
trav. chim., 1927, 47, 13—18).—In continuation of
previous work (A., 1927, 617, 1133), data for 154
binary mixtures are given. A number of these are
azeotropes, positive or negative, some of which form
two phases, either liquid or solid, at temperatures
very near the constant b. p. Ten new negative
azeotropes are included, eleven eutectics, and twenty-
four non-azeotropic mixtures for some of which the
isobars are practically rectilinear. M. S. Burr.

Chemical affinity in metallic alloys, especially
solid solutions. Compressibility. R. F. Men1
and B. J. Mair (J. Amer. Chem. Soc., 1928, 50,
55—73).—The compressibility data for alloys are
discussed and new measurements on sixteen alloys of
copper, iron, and aluminium (including “constantan”)
are recorded. In all cases the compressibility was
lass than that calculated by the rule of mixtures, the
divergence being greater the greater the chemical
dissimilarity of the two metals. The difference
between the measured and calculated compressi-
bility is an indication of the intensity of tho chemical
affinity between the unlike metal atoms. This
affinity results in an increase in the lattice rigidity,
so that compressibility is a measure of “ chemical
hardness ” as distinct from *“ physical hardness ”
(slip resistance). The experimental results are corre-
lated with the mechanical properties of tho alloys.
The quenching hardness in steels is not caused by
increase in the cohesive forces. Attempts to measure
the heat of formation of alloys of aluminium with
magnesium and zinc by determining the heat of
dissolution in hydrochloric acid are recorded.

K. Tweedy.

Solubility of hydrogen in silver. E. W. R.
Steacie and F. M. G. Johnson (PI’OC. Roy. Soc.,
1928, A, 117, 662—679; cf. A., 1926, 1089).—The
apparatus and experimental procedure have pre-
viously been described (loc. cit.). A containing vessel
of fused silica was used, and corrections were made
for the diffusion of hydrogen through silica. This
was measured separately at temperatures from 200°
to 900° and at pressures from 5 to 80 cm. The ratio
P/D, where P is the pressure and D the rate of
diffusion, is constant at constant temperature. This
is in agreement with the results of previous investig-
ators and indicates that the gas diffuses through silica
as molecular hydrogen. The solubility of hydrogen
in silver, in the form of foil (040 and 0-12 mm. thick),
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was measured over the samo range of temperature and
pressure. Below 400° the solubility is extremely
small; it increases rapidly with rising temperature
and the values of log absorption/temperature are
practically constant. At constant temperature the
ratio where Q is the absorption, is constant.
It follows from Henry’s law that the dissolved gas
must be dissociated into atoms, or else it must exist
in the form of a dissolved hydride containing one atom
of hydrogen to the molecule. The influence of extent
of surface was found to bo negligible. The absorption
of hydrogen is compared jwith that of oxygen, the chief
difference being that the solubility minimum for
oxygen at 400° does not occur with hydrogen. The
diffusion of gases through metals is discussed on the
basis of Langmuir’s theory of the mechanism of
adsorption, and the connexion between absorption,
adsorption, and diffusion is considered.
L. L. BmcuMSHAW.

Distribution and solubility of gases in fats.
S. Schmtdt-Nietsen (Annal. Acad. Sci. Fennicse,
1927, A, 29, No. 12).—Cod-liver oil, herring oil,
linseed oil, olive oil, and mineral (transformer) oil,
saturated with air at 20°, evolve the following volumes
of gas per 100 g. of oil (measured at N.T.P.) when
heated at 100° in a vacuum: 9-6, 5-9, 10-1, 5-0,
S-4 c.c., respectively, containing separately 2TS,
10-8, 19-1, 15-7, and 30-6% of oxygen. The amount
of air absorbed at 50° is almost the same, but the
oxygen contents are approximately halved in every
case except that of the mineral oil, where it is prac-
tically unaltered. The lower oxygen values are pro-
bably due to the increased rate of oxidation. Tho
four first-named oils absorb in a similar manner
13-5, 13-4, 160, and 117 c.c. of carbon dioxido per
100 g. of oil. G. A. C. Gough.

Di-, tri-, and tetra-chloroethylene as solvents
in ebullioscopy. P. W alden (Annal. Acad. Sci.
Fennicoe, 1927, A, 29, No. 23).—These solvents are
suitable for use in the determination of the mol. wt.
of many organic compounds; carboxylic acids, how-
ever, give results corresponding with double mole-
cules. It is suggested that this is due to the combin-
ation of pairs of intramolecularly ionised molecules.
The following values for the molecular elevation of
b. p. are given by the data for hydrocarbons, amines,
ketones, and esters on extrapolation to infinite dilution
of the solute : di-, 34-4°; tri-, 44-3°; tetra-chloro-
ethylene, 55-0°. G. A. C. Gough.

Solubility of cellulose esters. 1. Il. G. Kita,
|. Sakurada, and T. Nakasiuma (Cellulosechem.,
1928, 9, 13—17, 27—29).—See this vol., 124.

Effect of impurities on the consolute temper-
ature of the system water-phenol. G. Mac-
Kinney (Trans. Roy. Soc. Canada, 1927, [iii], 21,
111, 265—266).—The discrepancy between Hill and
Malisoff’s value, 65-85+0-15°, ‘for the consolute
temperaturo of the system water-phenol (A., 1926,
571) and Rothmund’s value, 68-4° (A., 1898, ii, 503),
is probably due to the presence of small traces of
impurities in the latter case. Experiments have been
made with four different samples of phenol giving
values ranging from 65-75° to 68-3°. After puri-
fication by the method of Rhodes and Markley (A.,
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1922, i, 135), all the values lay between 65-65° and
65-85°. By the addition of 0-S5% of o-cresol the
temperature was raised to 68-4°. Since benzo-
quinone, produced by oxidation of phenol, is a likely
impurity, 0-17% was added, and the consolute
temperature was raised from 65-75° to 66-0°, whilst
0-8% gave 66-5°. To cheek the shape of the solu-
bility curve near the critical solution temperature,
29% and 35% phenol solutions were examined. They
gave miscibility temperatures of 65-65° and 65-75°,
respectively, in close agreement with the results of
Hill and Malisoff (loc. cit.). The consolute temper-
ature is probably a better test of the purity of phenol
than them. p. orb. p. M. S. Burr.

Separation of binary liquid mixtures by silica
gel. I. H. G Grimm and H. Wo1iff. Il. H.G.
Grimm,W. Raudenbusch,and H. Wol1ff (Z. angew.
Chem., 1928, 41, 98—103, 104—107).—!. An in-
vestigation of the efficiency of processes involving
silica gel in effecting a separation of binary liquid
mixtures which cannot be separated by fractional
distillation. Three methods have been investigated.
The first consists in allowing the liquid mixture to
percolate through a column of gel. In the second
method the liquids are boiled and the vapours passed
into a fractionating column packed -with gel. In the
third method the fractionating column is surrounded
by a vapour jacket, so that both substances are main-
tained in the vapour phase. Liquid retained by the
gel is recovered by heating to about 250° and collecting
various fractions. The gel is regenerated by heating
at 250—300° in a vacuum. The present measurements
have reference to the mixture of ethyl alcohol (15-85%)
and carbon tetrachloride (84-15%) of minimum b. p.
Tho composition of the various fractions was deter-
mined rcfraetometrically. In all cases the first
fractions consist almost entirely of carbon tetra-
chloride. The degree of separation increases -with
decreasing grain size, decreasing size of pores, and
increasing diameter of tho column used. Using a gel
of fine grain and having narrow pores, about 60%
of pure carbon tetrachloride was obtained by the
percolation method. The separations effected under
comparable conditions by the three methods are
roughly the samo. On account of its simplicity the
first method is to be preferred.

1. The separations effected when certain binary

mixtures of various organic liquids are allowed to
percolate through a column of silica gel have been
investigated. When the heat changes produced by
wetting silica gels with the components of the binary
mixtures are compared with tho results of the percol-
ation experiments it is found that tho component
producing the greater heat effect is most strongly
adsorbed and that the degree of separation increases
with increasing difference between the heats of
wetting.

The heat of wetting is influenced by various factors,
e.g., grain size, size of pores The following values
(g.-cal./g. of gel) refer to a gel of grain size 0-2—0-5
mm. having very narrow pores: eyefchexane, 6-25;
hexane, 6-5; carbon tetrachloride, 7-3; chloroform,
10-9; toluone, 11-3; benzene, 11-3; propyl alcohol,
20-8; water, 20-95; methyl alcohol, 22-95; ethyl
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alcohol, 23-7. A gel having much wider pores gave
values about 50% smaller. Addition of small
quantities of ethyl alcohol to carbon tetrachloride
produces a remarkable increase in the heat of wetting,
addition of 0-125% of alcohol raising the heat of
wetting to a value which is approximately the arith-
metic mean of tho values for the two components.
J. S. Carter.
Adsorption of substances dissolved in water
by inactive and active carbon. K. Skumburdis
(Kolloid-z., 1928, 44, 127—133).—Measurements of
the adsorption of a number of non-colloidal and
colloidal substances by five different samples of
carbon show that for all the substances investigated
the samples of carbon retain tho same order of effec-
tiveness. Tho best adsorbents were “ supra-norit
5X,” “supra-norit 4X,” and “ carboraffin.”  Among
the non-colloidal substances tho adsorption of
isoamyl alcohol, isovaleric acid, diethylamino, and
sodium isovalerato was followed stalaginometrieally
by comparing the drop number with a curve relating
this value to the concentration. The adsorption of
sucrose was followed polariraetrically, and that of
d-tartaric acid and quinine hydrochloriclo by titration.
In the datter case, the solution was titrated with
01ATFpotassium hydroxide solution, using: cresol-red
as an indicator. Surface-active substances such as
isoamyl alcohol can displace sugar from tho adsorp-
tion surface to an extent depending on the nature of
the carbon. The importance of this in tho sugar
industry is pointed out as a means of preventing
loss through adsorption in the decolorisation of
sugar by carbon. E. S. Hedges.

Sorptive power of lignin. E. Wedekind and
G. Garre (Z angew. Chem., 1928, 41, 107—112).—
Lignin is a gel carrying a negative charge capable of
adsorbing alkalis, ammonia, and basic dyes. Tho
sorption is irreversible and lienee indicative of sub-
sequent formation of compounds, probably of a
molecular typo. The quantity of substance taken
up depends on various factors (water content of tho
lignin, duration of the process, etc.). Sulphurous
and hydrochloric acids are also fixed, the latter acid
by moist lignin only, formation of solid solutions
being followed by a chemical combination. Lignin
takes up considerable quantities of iodine. Of the
amount taken up only a fraction can be removed by
thiosulphate. The fact that the solution of iodine
acquires no measurable acidity, even on long keeping
in contact with lignin, indicates that there is no sub-
stitution of hydrogen in the lignin molecule by iodine,
but rather the Saturation of some unsaturated linking.
Neutral salts are not adsorbed, although there is
considerable sorption of potassium hydrogen sulphite.
Three types of lignin were used, obtained by Will-
statter’s method from oak, beech, and a wood of
Japanese origin, respectively. The sorptive powers
were, in general, very similar. J. S.

Configuration of polymethylenedicarboxylic
acid. Il. Adsorption of the hexahydrophthalic
acids. R.Kuhn and A. W assermann (Helv. Chim.
Acta, 1928, 11, 70—79).—The proportion of acid
adsorbed by animal charcoal under the same con-
ditions, viz., water 5 c.c., acid 4-170 mg., and animal

Carter.
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charcoal 5-300 mg., has been determined for all the
hexahydrophthalic acids. Eor the o~ m-, and
~N-derivatives of the cts-acids the percentage amounts
adsorbed were 29, 24, and 24, respectively, and for
the corresponding irans-acids, 24, 27, and 33. The
relative adsorptions of cis- and irans-acids in the m-
and p-series aro, qualitatively, in accordance with
the solubility relationships. The greater dissociation
constant of the imns-p-acid reinforces the effect of
the smaller solubility, hence the largo difference in
adsorption between the cis- and irans-acids. In the
m-acids the two factors oppose one another, however,
and the difference in absorbability is only small.
In the case of the o-acids, both on account of the
smaller solubility and tho larger dissociation con-
stant, the trans-acid might bo expected to be more
readily adsorbed than the ct's-acid. That this is not so
is probably due to configurative influence, the directive
influence of tho water on the carboxyl groups (of.
Langmuir, A., 1917, ii, 525) making it more difficult
for the remainder of'the molecule of the ircms-o-acid
to accommodate itself to the adsorbing surface than
will be the case for any of the other acids. The
adsorption experiments lead to the same views as to
configuration as tho dissociation constants (cf. this
vol., 240), and since the former refer chiefly to un-
dissociated acid and the latter to ions, it may be
concluded that ionisation is not accompanied by any
marked change in configuration. The adsorption
isotherms for the cis- and iran.s-0-acids have been
determined at 21°; tho adsorption exponents of
tho two are almost identical, i.e., 1/n—0-42. The
adsorption isotherm of benzoic acid has also been
determined at 20° M. S. Burr.

Adsorption on barium sulphate and ultra-
microscopical examination. M. N. Chakravarti
and N. R. Dhar (Kolloid-Z., 1928, 44, 63—68).—
Barium sulphate for adsorption experiments was
prepared by mixing solutions of barium chloride and
potassium sulphate, this method giving smaller
particles than the employment of solutions of barium
hydroxide and sulphuric acid of equivalent concen-
tration. The size of the particles was determined by
observation of the velocity of fall in a liquid of known
viscosity. Particles of radius down to 2-5x10-3 cm.
could be followed with the unaided eye, and the
ultramicroscope was used for the finer particles.
Counting the particles under the ultramicroscope gave
values for tho size in agreement with thoso obtained
by determining the velocity of fall under gravity.
Tho phenomena of adsorption depend not only on
the surface of the adsorbing substance, but also on
the nature of the solution. A parallelism was
observed between the adsorption and the water
content of the barium sulphate particles. The results
support Langmuir’s view of a unimolecular adsorption
Iayer. E. S. Hedges.

Absorption velocity of carbon dioxide by the
still surface of sodium hydroxide solution. S.
Mitsukuri and Y. Sakamoto (J. Chem. Soc. Japan,
1927, 48, 495—500).—Tho absorption velocity of
carbon dioxide by a still surface of 1—SiV-sodium
hydroxide solution at about 20° has been obtained
from the rate of change of the partial pressure of the
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dioxide. When the concentration of the solution is
1— 3Ar, the absorption velocity is proportional to the
partial pressure of the gas, which is expressed as
follows : —AmjAt=kp, where —Am is the quantity
of the dioxide absorbed during time At, p the partial
pressure of the gas, and k a constant depending
only on the concentration of the solution. For
4—SiV-solutions of sodium hydroxide, the absorption
velocity increases rapidly, which is said to be due to
the auto-catalytic action of carbon dioxide which
exists in the solution. The maximum absorption
velocity at about 20° is obtained when the concen-
tration of the solution is 3 or 4iY. K. Kashima.

Capillarity. 1X. K. Schurtze (Kolloid-Z.,
1928, 44, 120—127 ; cf. A., 1927, 625).—Theoretical.
A series of symbols is proposed for use in dealing with
capillary phenomena. E. S. Hedges.

Structure of surface films. X. Phenols and
monoglycerides. N. K. Adam, W. A. Berry, and
H. A. Turner (Proc. Roy. Soc., 1928, A, 117, 532—
541; cf. A., 1926, 1002).—Two series of compounds
havo been found in which the areas of the liquid
expanded films, at no compression, differ widely
from 48 A.2, and the hypothesis of coiled chains,
previously advanced (loc. cit.), must be abandoned.
The areas at no compression of the expanded liquid
films of dodecylphcnol, nonylphenol, a-mono -
myristin, and a-monopalmitin, respectively, are 37,
39, 7073, and 70~3 A.2 The possibilities of tilted
molecules are discussed, but from the evidence
available it is only possible to say that there is either
a definite and uniform angle of tilt at each stage of
compression of the expanded films, or a motion of the
molecules through various angles of tilt. Langmuir’s
view that the chains hold the films together against
a disruptive force exerted by the heads appears to
be incorrect, since the heads seem to make, a con-
siderable contribution to the lateral attraction be-
tween molecules, both in the condensed and expanded
states. The monoglycerides form condensed liquid
films of the close-packed head variety, the area at
no compression being 26-3d;0-5A.2 Muller’s sug-
gestion (A., 1927, 503) that the chains are tilted is
not incompatible with the theory of close-packed
heads. The condensed film of dodecylphcnol shows
hysteresis, or* elastic after-working,” on compression
and decompression. L. L. Bircumshaw.

Films of oil inside a small bubble of gas in
water. H.A.McTaggart (Trans. Roy. Soc. Canada,
1927, Tiii], 21, 111, 242—254).—By a method pre-
viously described (A., 1925, ii, 509) the behaviour of
minute traces of different oils on the inner surface of
air bubbles in water has been observed. The follow-
ing liquids with a positive spreading coefficient against
pure water, viz., benzene, chloroform, oleic acid, type-
writer oil, xylol, aniseed, cedarwood, castor, olive,
and lavender oils, form small globules in Brownian
movement on the inner surface of the bubbles. When
the bubble is absorbed these are dispersed in the
water, but still retain their identity. After repeated
formation of these bubbles an emulsion of oil in
water is ultimately obtained. If a minute trace of
thorium nitrate is present there are no globules
showing Brownian movement, and no dispersion of
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oil in water takes place. As previously shown
(Phil. Mag., 1924, [vi], 27, 297), the sign of the
electric charge at the surface of the air bubble is
annulled or reversed. Three liquids with negative
spreading coefficients, carbon disulphide, acetylene
bromide, and methylene iodide have been examined.
They do not spread over the surface of the bubble,
but form a pool round the edges of which globules in
Brownian movement collect. This Brownian move-
ment persists, even in the presence of thorium nitrate
solution, but it may be reduced to some extent.
The globules finally unite without giving an oil
dispersion in water. M. S. Burr.

Laws governing molecular collisions at a
surface reactingwith thegas. A.Predvoditelev
(Z. Physik, 1928, 46, 406—419)—Cantor (Ann.
Physik, 1897, 62, 482) investigated the reaction
between chlorine and a copper surface, with the view
of testing the validity of the Maxwell distribution
law for the gaseous pressure in a system involving
collisions at a reactive surface. Cantor’s results are
regarded as erroneous. The question has been
investigated theoretically and the equations have
been tested by means of the hydration of anhydrous
oxalic acid; the experimental work involved the use
of a sensitive torsion balance and a microbalance;
results in agreement with the theory were obtained.

R. A. Morton.

Diffusion of gaseous mixtures through mem-
branes. D. Atlexejev and V. Mataiski (J. Chim.
phys., 1927, 24, 737—741).—Previous work on the
diffusion of air through rubber and cellulose (Bull.
Inst. Rech. biol. Univ. Perm, 1923, 2, 165) indicated
that the solubility of the gas in the membrane is a
determining factor in the coefficient of diffusion
obtained. This has now been definitely demonstrated
by using a membrane of water supported by cellulose
which, when dry, was impervious to the gas. Atmo-
spheric air was first dissolved by the water and then
emitted in the vacuum on the other side of the
membrano. In the samo apparatus, which is de-
scribed, the coefficients of diffusion of carbon dioxide,
oxygen, acetylene, and nitrogen through a rubber
membrane have been determined at different temper-
atures. The coefficient of diffusion g=0,4343 . 1/fX
v/PS .log P1(P-p), where P is the external pressure
of the gas, S the surface of the membrane, and t is
the time during which the pressure on the other side
of the membrane passes from 0 to p. The ratios of
the diffusion coefficients are Na :02:C2H2:C02=
1:2-29 :9-85 :13-7, whilst Graham found N2:02:
C02=1 :2-56 : 13-59. A study of the rates of diffusion
of mixtures of these gases confirms the view that
the velocity of diffusion of a gaseous mixture
is equal to the sum of the velocities of diffusion of
the components, in spite of considerable differences
between these velocities and between the relative
guantities of the components. M. S. Burr.

Effect of temperature on rate of osmosis.
R. N. Traxter (J. Physical Chem., 1928, 32, 127—
141).—The influence of temperature on the rate of
establishment of equilibrium between pyridine and
water separated by a thin rubber membrane and
between an aqueous solution of sodium chloride
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(05M) and water separated by a membrane of
collodion has been investigated. For 10° rise of
temperature in the first case, the rate increases 100%
between 5° and 25°, 50% between 25° and 45°, 33%
between 45° and 65°, and from 33 to 25% between
65° and 85°. In the second case, the initial rate of
passage of sodium chloride through collodion is
greater the higher the temperature, but at the end of
30 min. dialysis, the rate becomes practically uniform
for all temperatures between 25° and 65°. The
results obtained in the system pyridine-rubber-water
are discussed in relation to the theory that water is an
equilibrium mixture of hydrol and its polymerides.
L. S. Theobald.
Osmosis of ternary liquids. General con-
siderations. I. F. A. H. ScilREINEMAKERS (PrOC.
K. Akad. Wetensch. Amsterdam, 1927, 30, 761—
768).—The osmosis occurring with membranes per-
meable to the solvent and to each of two solutes
contained in it has been examined. The theory of the
process is discussed, with graphical illustrations.
Experimental measurements on the progress of
osmosis necessitate the removal of small quantities of
liquid for analysis from time to time, and it is shown
that with appropriate sampling the theoretical and
experimental osmosis paths should be nearly
coincident. L. F. Gilbert.

Pei'meability of artificial colloidal membranes.
I. Action of acid-base swelling on the perme-
ability of gelatin and agar membranes. K. J.
Anselmino (Biochem. Z., 1928, 192, 390—425).—
Increased swelling of gelatin membranes, brought about
by change of pu, results in an increase of permeability
to dextrose and surface-inactive non-electrolytes, the
minimum permeability being in the neighbourhood of
the isoelectric point. The swelling and pei'meability
curves are similar. The absolute increase in per-
meability is, however, compensated for by increase in
thickness. If a series of membranes is used such
that all have the same thickness when swelling at the
respective pa values is completed, an apparent
maximum permeability is obtained at the isoelectric
point. From diffusion experiments it is inferred
that the greater part of the water absorbed during
swelling by gelatin is bound in such a way that it can
no longer serve as a diffusion medium. The diffusion
of a number of acid and basic dyes through gelatin and
agar membranes at different pa values has been
investigated, the results being summarised in the
form of curves. p. \y, Citjttforbuck.

Cellulose nitrate membranes of graded perme-
ability. _ H. F. Pierce (J. Biol. Chem., 1927, 75,
795—815).—The conditions affecting the permeability
of collodion membranes are discussed. The prepar-
ation of such membranes of reproducible permeability
is described (a) by a method involving the drying of the
membrane for definite times under constant physical
conditions and (b) by complete evaporation of solutions
of collodion in alcohol and ether to which varying
amounts of ethylene glycol have been added.

C. H. Harington.

Solution volume of a solute in liquid mixtures.
G.J. Burrows (J. Proc. Roy. Soc.New South Wales,
1926, 60. 197—207).—The specific solution volume of
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acetamido in solution in a mixture of water and acetone
is greater than it is in either solvent alone, and the
same is true for carbamide dissolved in a mixture of
methyl alcohol and water. Since in both cases the
formation of the solvent mixture from its components
is accompanied by a considerable diminution in
volume, it might appear that the apparent solution
volume of a solute is determined by the amount of con-
traction which the solvent can undergo, i.e., its com-
pressibility, the addition of a third substance to a
binary solvent mixture which shows the maximum
contraction having no effect on the volume. It is not
possible, however, to give a complete explanation of the
volume changes on this basis. The density of solu-
tions of methyl alcohol and of pyridine in water,
acetone, and a mixture of the two has also been
measured, the specific contractions for solute in
solvent being found to pass through a maximum
value, whilst the quotient of the total contraction by
the total volume of the three components decreases
regularly with the amount of solute added. The
specific volume-composition curve of methyl alcohol-
acetone mixtures and pyridine-water mixtures shows
a minimum, but with methyl alcoliol-water mixtures
the maximum divergence of the curve from a straight
line is not large enough to appear as a minimum on the
curve. No satisfactory explanation of these various
volume effects can be given, either on the assumption
that decreases in volume are a consequence of closer
packing resulting from the admixture of molecules of
different sizes or on the basis of changes in the mole-
cular complexity of the solvent. R. Cuthirr.

Ebullioscopic determination of the molecular
state of resorcinol in aqueous solutions of sodium
chloride. F. Bourion and E. Rouyer (Compt.
rend., 1928, 186, 82—84).—The authors’ experiments
(A., 1927, 515) are extended to solutions of resorcinol
in 0-5i¥- and [-225i¥-solutions of sodium chloride.
In both cases there is evidence of an equilibrium
between simple and double or triple molecules of
resorcinol. Association is greater in sodium chloride
than in potassium chloride solutions. The results
obtained are in disagreement with the authors’ view
that aqueous solutions of alkali chlorides containing
resorcinol should have ebullioscopic properties similar
to those of water, but the deviation may be explained
by the fixation of water on the salt either in the form
of ions or of complete molecules. J. Grant.

Viscosity and hydration. [Il. S. Liepatov (J.
Russ. Phys. Chem. Soc., 1927, 59, 465—476).—See
A., 1927, 413.

Variation in rotation and conductivity of
certain sugars in aqueous solution with and
withoutboric acid. I. R.Verschuur (Rec. trav.
chim., 192S, 47, 123—152).—According to Boeseken
and Couvert (A., 1921, i, 497), the rise in specific
rotation shown by certain sugars in the presence of
boric acid is always accompanied by a marked
increase in electrical conductivity. It is probable
that there is a particular configuration of the terminal
hydrogen atoms and hydroxyl groups which favours
the formation of compounds with boric acid. Most
sugars, on dissolution in water, undergo a transform-
ation which can be followed with the polarimeter, and
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is due to the transition from the a- to the j3-form, or
the reverse, until equilibrium is mttained. Such a
change may involve an increase or a decrease in the
power to combine with boric acid, and henCe a corre-
sponding change in conductivity. The behaviour of
a- and (3-lactose in solution, in the presence and
absence respectively of boricacid, has been examined.
The effect of boric acid on the rate of change of
rotation of both forms is practically negligible.
Although, from the structure of lactose, which
resembles that of dextrose already examined by
Boeseken (Zoc. cit.), an increase in the equilibrium
value of the conductivity of the sugar solution, apart
from that due to boric acid alone, might bo expected,
thero is, on the contrary, a slight decrease. This
suggests that the behaviour of lactose is due to the
galactose, and not to the dextrose portion of the
molecule. In addition, the equilibrium values for the
two forms are not identical. The conductivity of
a-lactose alone, after dissolution, first increases and
then decreases to the equilibrium point, but in the
presence of boric acid there is a continuous decrease.
The conductivity of 6-lactose alone remains constant
at first and then decreases. In the presence of boric
acid it increases continuously. In no case is the
change unimolecular. The presence of a minute trace
of impurity greatly affects the result. Experiments
have been made at 12-9°, 15-5° 20-0°, and 25°, A
few experiments have been carried out with melibiose.
In this case also thero appears to be no increase in
conductivity in the presence of boric acid. Methods
for the preparation of pure a- and p-lactose are given.
M.S. Burr.
Aqueous solutions of sodium silicates. VIII.
General summary and theory of constitution.
Sodium silicates as colloidal electrolytes. R.W.
Harman (J. Physical Chem., 1928, 32, 44—60; cf.
A., 1927, 519; Gann and Gilmore, this vol., 243).—
The results and conclusions of preceding papers are
summarised. The data previously presented are
correlated and the constitution and behaviour of
aqueous solutions of sodium silicate explained. The
only definite salts are those represented by Xa2Si03
and NaHSiOg, and their hydrolysis and ionisation are
in agreement with the various measurements made.
Above the ratio Na20 :Si02= 1 :2, colloidal silica is
in evidence and its proportion increases with concen-
tration and with the ratio Si02:Na20. In dilute
solutions of ratio 2sa2 :SiO, greater than 1:2,
crystalloidal, uncharged silica,probably metasilicic
acid, occurs, and these solutions show properties
characteristic of colloidal electrolytes with a micelle
of complex composition (cf. A., 1927, 415). Silicic
acid is an acid stronger than is usually supposed
(cf. A., 1927, 519). L.S. Theobald.

Blue colour of the cuprammonium complex.
S. S. Bhatnagar, D. N. Goyle, and M. Prasad
(Kolloid-Z., 1928, 44, 79—82).—The deep blue colour
of ammoniacal solutions of cupric salts is believed to
be due mainly to the presence of copper hydroxide
in colloidal solution. The dissolution by excess of
reagent of the greenish precipitate first obtained on
adding ammonia to a solution of a cupric salt is
analogous to the peptisation of the similar precipitate
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obtained whon sodium hydroxide is added to a copper
salt solution in presence of sugar, gum arabic, etc.
Further evidence was sought by comparing the
physical properties of a cuprammonium sulphate
solution with those of a sol of cupric hydroxide
prepared by electrolysing a potassium chloride solu-
tion with a copper anodo in presence of 1-5% of
gelatin. The absorption spectra of the two solutions
were examined and found to be similar, and a similar
behaviour was also observed in cataphoretic experi-
ments, both solutions depositing a greenish pre-
cipitate on the anode. On dialysis, no molecularly
disperse cuprammonium compound could bo found in
the outer liquid, but a cuprammonium sulphate
solution deposited a greenish precipitate.
E. S. Hedges.
Preparation of readily reproducible red gold
sols by means of aqueous extracts of flowers.
N. von Weimarn (KO”Oid-Z., 1928, 44, 41—42).—
Extracts of a number of flowers (bean, pink, azalea,
peony, rose, chrysanthemum) were prepared by boil-
ing the washed petals with water and passing the
infusion through a hard filter. Red gold sols of high
dispersity were obtained in a few seconds when these
extracts were boiled with a dilute solution of chloro-
auric acid. The colours of the sols produced are
characteristic for each extract and are quite repro-
ducible if the same manipulation is followed.
E. S. Hedges.
Preparation of red gold sols by reduction with
extracts of fresh leaves and plants. E. lwase
(Kolloid-Z., 1928, 44, 42—43).—Easily reproducible
gold sols of a ruby colour havo been prepared by
adding the aqueous extracts of leaves to a boiling
dilute solution of chloroauric acid. The extracts were
prepared by cutting up the leaves (cherry, pine,
maple, bamboo, and camellia), boiling in water, and
passing through a hard filter. The most stable sols
were those prepared from the camellia extract.
E. S. Hedges.
Preparation of colloidal gold solutions. De-
tection and determination of small amounts of
gold. D. Nider (Kolloid-Z., 1928, 44, 139—140).—
Sols of colloidal gold may be prepared rapidly by
reduction of an alkaline gold salt by means of a
solution of mercuric iodide in excess of potassium
iodide. The colour of the sol produced depends on
the concentration of the solutions, but red sols are
formed if the gold solution contains less than 0-0002 g.
of gold per 10 c.c. The method can be applied to the
gravimetric determination of small quantities of gold
by precipitating the gold by addition of hydrochloric
acid and warming at 80°, filtering, and weighing. The
results are compared with those of other methods. A
colorimetric method of determining gold in small
guantities is also devised, depending on the colour of
the sol produced. Examination of the gold pre-
cipitates showed that, as long as an excess of potass-

ium iodide is used, the precipitate contains no
mercury. E.S.Hedges.
“ Solid-phase ” rule in the production of

coarsely disperse systems. Wo. Ostwald, W.
Steinbach, and R. Kohler (KO”Oid-Z., 1927, 43,
227—232).—The rule that in the direct dispersion of
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a substance to form a colloidal system the amount of
substance peptised at first increases',’ passes through a
maximum, and subsequently decreases with tho
amount of the solid phase present also holds for the
production of coarsely disperse suspensions and emul-
sions. Results in accordance with the rule were
obtained in tho emidsification of olive oil and water
(with or without the addition of an emulsifier) and in
the stabilisation of suspensions of charcoal by picric
acid, aniline, and pyridine. It is shown that picric
acid not only has a stabilising effect on a suspension
of charcoal, but also causes partial dispersion.
E. S. Hedges.

““Solid-phase ” rule. Wo. Ostwaild (Kolloid-
Z., 1027, 43, 249—267).—An attempt is made to
classify tho various types of peptisation under tho
following headings: adsorption-peptisation (e.g.,
carbon in picric acid), dissolution-peptisation (metal
hydroxides in acids), peptisation of swelling substances
(gelatin), spontaneous colloidal dissolution (colloidal
dyes), peptisation with chemical reaction (formation
of basic bismuth nitrate sol by hydrolysis of tho
neutral salt). The “ solid-phase ” rule, according to
which tho amount of peptised colloid is not inde-
pendent of the amount of solid phase present, can be
explained by the principles of adsorption. If the
amount of solid phase is small, adsorption is great and
tho substance tends to be precipitated; on the other
hand, with a large excess of solid phase adsorption
is so small that little colloid-chemical effect is pro-
duced. Consequently, peptisation is greatest for
medium amounts of the solid phase. This view
explains why the solid-phase rulo applies also to the
production of coarse suspensions and emulsions.

E. S. Hedges.

Ultramicroscopical method for determining
the charge on colloid particles. P. Thorila
(Kolloid-z., 1928, 44, 11—22).—A direct method of
determining quantitatively the velocity of migration
of colloid particles under an electric potential gradient
is described. Tho measurements were carried out
with the help of a slit ultramicroscope, which is more
serviceable for this purpose than the cardioid and
paraboloid ultramicroscopes which have been em-
ployed formerly. A special type of cuvette for tho
work is described. The variations in tho observed
velocities of migration can bo expressed by Gauss’
error distribution curve. Tho use of relatively thick
cells (3—4 mm.) is recommended, and it is shown
experimentally that the formula of von Smoluchowski
for the clectro-endosmotic velocity of the liquid
stream in parallelepipedal cells is valid for the cuvette
used. An open type of cell is described, which can bo
refilled repeatedly during the observations, thus
obviating the disturbing effects of degradation pro-
ducts due to the electrolysis. This permits a
sufficient number of observations to bo made to
represent tho true cataphoretic velocity of the colloid
particles. E.S. Hedges.

Nephelometric investigation of starch sols.
Nephelometric law of dilution. P. H. Ritter
(Biochcm. Z., 1928, 192, 337—350).—A method is
described for tho preparation of starch sols of high
dispersion for nephelometric purposes. With these
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solutions, deviations from the Kleinmann rule follow
a law analogous to tho so-called nephelometric law
of dilution, suggesting that deviations are duo to
changes in the particles during dilution.
P. W. Clutterbuck.
Thermodynamics of dispersed systems. A.
March (Ann. Physik, 1927, [iv], 84, 605—623).—
From a thermodynamic analysis of dispersed systems
it is shown that for particles of radius less than 10~7
cm. the degree of dispersion decreases with increasing
concentration and increases with rise of temperature,
and that tho conditions governing the stability of
such systems are not to bo sought in the thermal
agitation nor in the electrical charge of the particles.
R. W. Lunt.
Hydrodynamics of systems of variable vis-
cosity. Il. Streaming in the capillary. M.
Reiner and R. Riviin (lvolloid-Z., 1928, 44, 9—10;
cf. A., 1927, 1138).—The following equation for tho
resistance value of the capillary viscosimeter is
derived from the specialised Einstein-Hatschek
formula for the viscosity of a sol:
w=(t0— t where W and tj& are
respectively the coefficients of viscosity of the sol at
rest and under extreme shearing, R is the inner radius
of the capillary, I its length, p tho driving pressure,
and cxis a constant for the sol. E.S. Hedges.

Complete solutions of Fourier's partial dif-
ferential equation for given surface conditions,
and application to colloid-chemical problems.
E. L. Lederer (Kolloid-Z., 1928, 44, 108—120).—
Mathematical. The equation is applied to the con-
ductivity of heat, diffusion, swelling, and drying.

E. S. Hedges.

Flocculation produced by mixing two colloidal
solutions having particles with opposite signs.
A. Boutaric and (M11e.) M. Dupin (Bull. Soc. chim.,
1928, [iv], 43, 41—18).—Experiments in which ferric
hydroxide sols of varying concentration were added
to an arsenious sulphide sol of fixed concentration
and vice versa show that precipitation occurs only
when the concentration of the added sol lias between
certain limits. These limits are dependent on a
number of factors, e.g., concentration of the sol con-
cerned, duration of previous dialysis, particle size,
presence of foreign substances. The stability of each
sol is, however, diminished on addition of the other
in quantity insufficient to cause actual precipitation.
Comparison of the velocity of cataphoresis v0 of an
arsenious sidphide sol with tho velocity v of the same
sol containing ferric hydroxide shows that the value
of v/v0 decreases with increasing concentration of
ferric hydroxide. In the converse case the variation
of v/v0is not so pronounced. J.S.Carter.

Relations between hydration and stability of
a sol and the anomalous coagulating influence
of fluorine ions on some hydrosols. S. Ghosh
and N. R, Dhar (Kolloid-Z., 192S, 44, 149—156).—
Hydrosols of cerium hydroxide, thorium hydroxide,
ferric hydroxide, and stannic hydroxide prepared at
the ordinary temperature wero found to bo more
strongly hydrated than those prepared at the b. p.
The coagulating power of chlorine, bromine, and
iodine ionswas identical for both sets of sols in the
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case of cerium hydroxide and thorium hydroxide.
The coagulating effect of these univalent ions was,
however, greater for a ferric hydroxide sol prepared
in the hot way than for such a sol prepared in
the cold. For stannic hydroxide sol, the coagul-
ating power of lithium, sodium, potassium, rubidium,
and caesium ions was the same for the sols prepared
at the different temperatures. The fluorine ion is
100 times as powerful as the other halogen ions, being
very close to the sulphate ion in this respect, and it
is suggested that it acts as a bivalent ion F2'. The
cerium hydroxide sol prepared in the cold is of a
lyophilic nature, but shows no ion-antagonism, and
objections are therefore raised against the explan-
ation of ion-antagonism given by Froundlich and
Scholz (A., 1922, ii, 828). The difference between the
coagulating powers of ions with the same valency
cannot be related to the degree of hydration of the
colloid particles or of the coagulating ions, but a
high coagulating power may be due to combination
of the coagulating ion with an ion already present,
which is necessary for the stability of the sol, to form
a non-ionised compound. E.S.Hedges.

Flocculation of agar sols by salt mixtures.
E. H. Buchner and D. K1ieijn (PI’OC. K. Akad.
Wetensch. Amsterdam, 1927, 30, 740—742).—The
flocculating power of binary solutions of sodium
sulphate and other salts has been determined. The
resultant effect follows the simple mixture rule in the
case of mixtures of disodium hydrogen phosphate,
sodium ferrocyanide, citrate, tartrate, thiosulphate,
tungstate, molybdate, formate, acetate, and bromate,
which all have positive flocculating power. For
mixed solutions of sodium sulphate with sodium
chlorate, bromide, iodide, dichromato, nitrate, and
nitrite which appear to have negative flocculating
power at most concentrations, the mixture rule is
also applicable, except in the case of very small con-
centrations of sodium dichromate, bromide, and
iodide, which act positively. Sodium chloride has
little influence. These results are correlated with the
opposing effects of salts on the swelling, gelatinisation,
and viscosity of colloids (cf. A., 1927, 825).

L.F. Gitbert.

Dependence of the velocity of coagulation of
sols of ferric hydroxide and sulphur on the
concentration of the sol and of the coagulator.
A. Fodor and R. Rivlin (Kolloid-Z., 1928, 44, 69—
76).—Tho course of the coagulation of sols of ferric
hydroxide and sulphur on addition of potassium
chloride was followed continuously in an “ extinctio-
meter,” which records automatically and continuously
tho degree of turbidity of the sol. In the precipit-
ation of ferric hydroxide sols by means of potassium
chloride, the turbidity increases with time, at first
linearly and then more rapidly, then reaches a con-
stant value, and later falls as precipitation com-
mences. The angle which the first, linear portion of
the curve makes with the time axis was taken as a
measure of the velocity of coagulation. It was found
that, with sols of ferric hydroxide and of sulphur, the
velocity of coagulation increases greatly with the
concentration of the coagulator, the effect being
greater for increasing concentrations of the sol. It
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is considered that with progressive dilution of a
strongly solvated sol, the effect of the increase in
dispersity of the solid phase becomes evident, but not
the change in the number of impacts per unit time,
for the particles are a priori protected by the sheath
of molecules of solvate. E. S. Hedges.

Coagulation of haemoglobin in presence of
alcohols. HI. B. Jirgensons (KO“Oid-Z., 1928,
44, 76—79).—In the coagulation of haemoglobin by
potassium cldorido or magnesium chloride, the
presence of ethylene glycol has a sensitising influence,
whilst glycerol has a stabilising effect. Measurements
were made of the viscosity of water-alcohol mixtures
in presence of potassium chloride and of magnesium
chloride, and the viscosity of mixtures of coagulating
haemoglobin and alcohol was also measured. Haemo-
globin is more readily brought into solution by high
concentrations of propyl alcohol and magnesium
chloride than by low concentrations of these reagents.
It is concluded that the general sensitising effect of
alcohols in small concentrations is due to dehydration,
but the stabilising effect observed at higher concen-
trations is due to the peptising influence of the salt
present. This takes effect in the presence of alcohols
which can increase the viscosity of the dispersion
medium and lower the dielectric constant.

E. S. Hedges.

““Acclimatisation phenomenon ™ in the co-
agulation of arsenious sulphide sols by barium
chloride. W. Krestinskaja and W. Jakovleva
(Kolloid-z., 1928, 44, 141—148).—When sols of
arsenious sulphide are coagulated by addition of
barium chloride solution, tho amount of barium
chloride required depends on the rate at which it is
added, more being required if the electrolyte is added
in small quantities at long intervals. This “ acclim-
atisation phenomenon ” has been studied and the
experimental results suggest the following explan-
ation. When barium chloride solution is added
gradually, the barium ions react with the hydrolysis
products of arsenious sulphide, so quickening tho
hydrolysis. The barium sulphide produced is ad-
sorbed by the colloid, and consequently the barium-
ion concentration of tho solution is diminished, so
raising the critical amount of barium chloride required
for coagulation. The explanation given is supported
by the fact that hydrochloric acid, which cannot
promote the hydrolysis of arsenious sulphide, does
not show the acclimatisation phenomenon.

E.S.Hedges.

Dispersing action of concentrated aqueous
solutions of lithium thiocyanate and lithium
iodide. P. P. von Weimarn (KO“Oid-Z., 1928, 44,
39).—In regard to the dispersion of natural silk in
concentrated solutions of very soluble salts, the
author’s original observations (A., 1926, 576) led to
the conclusion that lithium thiocyanate has a stronger
dispersing effect than lithium iodide. This was later
corrected to the reverse order. Re-investigation has
shown that the order of influence depends on the con-
ditions of preparation of the lithium thiocyanate
solution. The dispersing power of lithium thiocyanate
is less than that of lithium iodide if the solution has
been heated at a temperature of 150° or higher, and
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is greater if the thiocyanate solution has been con-
centrated under reduced pressure at 110° or under.
At high temperatures a solution of lithium thiocyanate
may lose the property of dispersing silk in the cold.
This effect may be due to the formation of an oxid-
ation product. E. S. Hedges.

Time effect of the dispersion medium in spon-
taneous colloidal dissolution. P. P. von Wei-
marn (Kolloid-Z., 1928, 44, 39-40).—Natural silk
dissolves completely at the ordinary temperature in
saturated solutions of manganese thiocyanate or
calcium thiocyanate to give a 2% solution if sufficient
time (about 5 weeks) is allowed. This time effect
makes it difficult to estimate thé tendency of a sub-
stance towards spontaneous dispersion. The case is
analogous to the extremely slow dissolution of magnes-
ium sulphate monohydrate and of anhydrous chromic
chloride in cold water. It is considered that hydr-
ation precedes dissolution. E.S.Hedges.

Kinetics of peptisation. A. von Btjzagh (Kol-
loid-Z., 1928, 44, 156—162).—The velocity of peptis-
ation of ferric hydroxide gel by hydrochloric acid, of
humic acid by sodium hydroxide, and of Prussian
blue by potassium oxalate has been measured. The
time curves obtained are autocatalytic in nature and
can be expressed by the relation dxldt=k{lJcx)(l —x),
where x is the amount peptised in the time t, c and k
are constants, and the total amount of peptisation is
made equal to 1. With increasing concentration of
the peptising agent, the value of k increases and that
of c decreases rapidly, so that at higher concentrations
of the peptiser the course of the peptisation can be
represented by the simple form dxjdt—I{l1—e). A
study was made also of the change in the viscosity
of the system during peptisation. The viscosity first
rises to amaximum,then fallssuddenly, and approaches
a limiting value asymptotically. The maximum is
reached earlier the more concentrated the solution of
the peptising agent. E. S. Hedges.

Proteins and the lyotropic series. R. A.
Gortner, W. P. Hoffman, and W. B. Sinclair
(Kolloid-Z., 1928, 44, 97—108).—A study has been
made of the peptising influence of 21 inorganic salt
solutions on wheat flour, the salt solutions being used
at concentrations of 0-5IV to 2-0iV. The results show
that the effect of the anion increases according to the
following series : F<S04< Cl< tartrate<Br< I, and
that the peptising eflect of the cation increases thus :
Na< K< Li<Ba<Sr<Mg< Ca. Differencesin hydro-
gcn-ion concentration are not responsible for these
results. With increasing concentration of the salt
solution, the peptising power of the alkali halides
decreases, but with the alkaline-earth halides the
peptising effect increases with concentration, especi-
ally in the case of magnesium chloride and bromide,
strontium chloride, and calcium bromide solutions.
The peptisation is not due to hydrolysis, for the
peptised material is no richer in amino- or carboxyl
groups. The definition of “ globulin ” as a protein
which is soluble in dilute solutions of salts of strong
acids and bases is questioned, since equivalent solu-
tions of different salts dissolve very different amounts
of protein from wheat flour. E.S. Hedges.
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Influence of volume of solution on degree of
swelling of disperse systems. P. N. Paviov
(Kolloid-Z., 1928, 44, 134—139).—Experiments were
made on the swelling of hide in hydrochloric acid,
sodium hydroxide, and some tanning agents, ferric
hydroxide in sodium hydroxide, and animal charcoal
in acetic acid. In all cases, stronger swelling took
place when a large volume of solution was used than
in presence of a small volume. The behaviour of
ferric hydroxide varied according to its method of
preparation, some forms not showing this effect. It
is considered that the swelling is brought about by
the attraction of the dipolar water molecules by the
ions in the surface layer of the solid phase, and an
explanation of the observed phenomena is advanced
on these lines. E.S.Hedges.

Relations of the solid phase in the swelling
and dissolution of gelatin. Wo. Ostwald and
R. Kohter (Kolloid-Z., 1927, 43, 233—240).—The
swelling of gelatin is influenced by the ratio of the
solid phase to tho volume of liquid, the relative
swelling falling as this ratio increases. The numerical
values obtained by Kiintzel (A., 1927, 19) for the
swelling of gelatin in hydrochloric acid are plotted
and lead to a quantitative statement of this relation.
This takes the form gjm=kvn, whero q is tho degree
of swelling, m the amount of gelatin, v the relative
amount of liquid, and k and n are constants. It is
shown that these results are not due to the liquid
being impoverished of hydrogen ions through the
presence of large amounts of the solid phase. Also,
similar effects were observed with three different types
of gelatin in pure water. The spontaneous dissolu-
tion of gelatin in pure water increases with increasing
amount of the solid phase. It is possible to obtain in
this way at 20° a weakly viscous, non-gelatinising
solution containing 2-5%. The influence of the
amount of the solid phase on both the relative swelling
and the spontaneous dissolution of gelatin is markedly
less at lower temperatures. The curves are similar to
those obtained by von Neuenstein (cf. B., 1927, 327)
for the spontaneous dissolution of cellulose deriv-
atives, and it is therefore considered that gelatin is
a mixture of * state-isomerides” having different
spontaneous dissolution tendencies. E.S.Hedges.

Adsorption and swelling of cellulose in sodium
hydroxide solutions. P. N. Paviov (Kolloid-Z.,
1928, 44, 44—63).—In order to examine the nature
of the equilibrium between cellulose and sodium
hydroxide, the adsorption and swelling of ash-free
filter paper were measured in solutions of sodium
hydroxide, particularly as regards the influence of
the volume of solution and amount of cellulose on
the adsorption isotherm. It was found that tho
coefficient of adsorption of sodium hydroxide by
cellulose is independent of the volume of the solution
or the amount of cellulose. The isotherm of true
adsorption has to be differentiated from that of
apparent adsorption. The swelling isotherms exhibit
a maximum and a minimum. Simultaneous measure-
ments of swelling and adsorption isotherms were
undertaken. At the swelling maximum, the true
adsorption isotherm shows the taking up of 1 molecule
of sodium hydroxide for each molecule of cellulose.
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The apparent adsorption isotherm cannot be used for
ascertaining the chemical relations between cellulose
and sodium hydroxide. It is further shown from
the true adsorption isotherm that the compounds
C6H Na, CE 8 INa2, COI1709Na3, and CGE 60fNa4
exist in a state of electrolytic dissociation in sodium
hydroxide solutions of various concentrations. The
relations between cellulose and sodium hvdroxido do
not follow the laws of heterogeneous chemical equi-
libria. The reaction takes place on the surface of
ultramicro-crystals of the solid phase, and the active
mass of the molecules on the surface of the insoluble
phase is a variable value. A thermodynamic theory
is developed for surface chemical equilibria in reac-
tions of combination, hydrolysis, and double decom-
position in systems where the solid phase has a
variable active mass. A theory of swelling in relation
to the electrical double layer on the surface of the
micelles is put forward which explains the effect of
the volume of the swelling medium on the degree of
swelling. E.S. Hedges.

Electrical phenomena in colloidal solutions.
G. Ghmx {Rev. gen. Colloid., 1927, 5, 691—696,
723—729).

Diffusion of methylene-blue in gelatin gels.
S. G. Mokruschtn (KO“Oid-Z., 1928, 44, 32—38)—
When a solution of methylene-bluo is allowed to
diffuse into a gelatin gel for a long period of time,
the following phenomena occur. Normal diffusion
takes place during the first 24 hrs. During the
following 24 hrs. a marked increase in concentration
of the dye occurs at the boundary of the gel and the
solution. After 5 days, the boundary becomes quite
colourless, whilst the colour of the liquid layer abovo
has become lighter. The extent of the colourless
zone increases with time, and the colour of the upper
liquid diminishes in intensity until, after 50 days, the
whole is colourless. Simultaneously, the gelatin gel
shrinks. It is considered that the blank space at
the boundary of the gel is analogous to the spaces
between the bands of precipitate in the Liesegang
phenomenon, and an explanation is advanced which
is based on Ostwald’s “ diffusion wave ” theory of
Liesegang rings. Two independent processes have to
be considered : adsorption of methylene-blue by the
gelatin, and the decomposition of the dye. In this
case, the phenomenon is due to the interference of
two waves of diffusion set up by the methylene-bluo
and the more highly dispersed of the gelatin particles,
respectively. This latter process is believed to
account for the phenomenon of syneresis.

E.S. Hedges.

Thixotropy of gelatin solution. H. Freund-
tich and H. A. Abramson (Z. physikal. Chem., 1928,
131, 278—284).—Although gelatin gels exhibit thixo-
tropy, the phenomenon cannot be observed easily
owing to the great velocity of the reverse transform-
ation, but is rendered more apparent by the con-
siderable decrease of elasticity which is found after a
highly elastic gel has passed through a capillary tube.
The motion of coarse particles of, e.g., quartz, in a
gel undergoing cataphoresis indicates that the cata-
phoretie movement is also capable of producing
thixotropic softening of the gel. H. F. Gittoe.
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Viscosity and hydration. Fluids separated by
syneresis and the theory of syneresis. S.
Liepatov (Biochem. Z., 1928, 192, 91—104).—The
solutions formed from dried gelatin, agar, or geranin
vary with the conditions of temperature, medium,
and content of electrolytes. When a solution of
geranin at 50° is cooled to 18°, a sol or gel is obtained
according to the concentration. Such a system con-
sists of a saturated solution in the molecular or ionic
form and hydrated colloidal particles. Phase separ-
ation does not coincide with gelatinisation, but is
present already in sol and gel. Such separation
increases gradually and leads to syneresis. The con-
centrated colloidal phase may contain a larger amount
of water than the dilute phase and the latter may not
exist at all, tho whole of the water being necessary
for hydration. During gelatinisation, the particles
which separate from the saturated solution gradually
coalesce and precipitate as hydrated complexes, tho
velocity of the process depending on the distance
between the particles, being greater the greater the
gel concentration. A 0-4% gel shows syneresis after
30 days and a 0-8% gel after 2 days.

P.W.Clutterbuck.

Measurement of cataphoresis in suspensoids.
H.R. Kruyt andP. C. van der Willigen (|V0||0id-
Z., 1928, 44, 22—32).—Macroscopical methods for the
determination of tho cataphoretic velocity of colloid
particles are discussed and tho various sources of
error are pointed out, both for sols of high electrolyte
content and for sols poor in electrolytes. It is
essential to have a layer of the interihicellar liquid
covering the sol. In the ordinary method of deter-
mination with the Burton apparatus, electrolytes
collect at the electrodes and the potential gradient is
therefore not even throughout the tube. Further,
tho electrolytes generally fall to the boundary of tho
sol, where they may undergo chemical reaction or
cause other disturbances. An improved form of
Burton’s apparatus is described in which these and
other difficulties are overcome. Some microscopical
methods are discussed, and a new type of cuvette,
suitable for this work, is described. E.S.Hedges.

Thermotropism and constants of colpoids.
A. L. Herrera (Atti R. Accad. Lincei, 1927, [vi], 6,
131—137).—The amoeboid forms, termed colpoids,
obtained on addition of sodium hydroxide solution to
a petroleum solution of olive oil (A., 1926, 244, 435)
exhibit distinct positive thermotropism, owing to
increased osmosis and to the enhanced intensity of
the currents prevailing at the membrane and of the
chemical reactions at the hotter side. The influence
of lactose, gum arabic, and egg-albumin on the magni-
tudes and movements of the colpoids is described.

T.H. Pope.

Weigert effect as a more general characteristic
of certain colloidal systems. I. S. Horiba and
T. Kondo (Sexagint [Osaka celebration], Kyoto,
1927, 61—71).—The Weigert effect produced by the
action of plane polarised light on a silver-gelatin gel
has been studied, and the nature of the effect is
discussed. H. F.Gillbe.

W eigert effect as a more general characteristic
of certain colloidal systems. S. Horiba and T.



GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY.

K ondo (Sexagint [Osaka celebration]; Kyoto, 1927,
271—272; cf. preceding abstract). By washing
gelatin with conductivity water until, after addition
of silver nitrate solution to tho sol, no Tyndall effect
due to silver chloride could be observed, it was found
that the formation of colloidal silver proceeds extremely
slowly even when the gelatin-silver nitrate sol is
exposed to sunlight; addition of a trace of tap-water
accelerates tho reduction enormously. This catalytic
influence of the chloride ion furnishes one of tho most
sensitive reactions for its detection. Bromide and
iodide ions act in a similar manner, but their influence
is much smaller. H. F. Gitlbe.

Constant of mass action. It. D. Kileeman
(Phil. Mag., 1928, [vii], 5, 263—271).—Molecules are
divided into two classes, those which do not dis-
sociate on isolation termed * sepro-stablo ” molecules
and those which dissociate on isolation termed “ sepro-
unstable ” molecules. Sepro-stable molecules obey
the classical gas law, whilst sepro-unstable molecules
obey a gas law of the form v—RT jp-\-~S,A, Ipn, where
Anis a function of T. On this hypothesis it is shown
that the constant of mass action is not a constant
but is a function of the volume of tho reacting mix-
ture, its temperature, and the masses of the elementary
constituents. The thermodynamic deduction is sup-
ported by kinetic considerations.

A. E. Mitchell.

Osmotic pressures of concentrated solutions.
W. D.Bancroft and H. L. Davis (J. Physical Chem.,
1928, 32, 1—43; cf. this vol., 14).—The following,
equivalent expressions have been derived for the

relation between vapour pressure and osmotic pressure:

(@ PVm=RT log,pJPI and (6) PV~IRTN/n).log,
Pol'Pv where Vm is the volume in tho solution of
1 g.-mol. of the solvent in the state of vapour, and
Pi is the volume in the solution of the solvent con-
taining 1 g.-mol. of the solute. Osmotic pressures
cannot be accurately represented by tho equation
PY=RT, but if V be defined as VIt the data of
Morse and Frazer show that the equation PV ,=RT
is more applicable than PV =R\ where V is the
volume of the solution. The heat of dilution repre-
sents a work term (not yet evaluated), which invalid-
ates any equation of this form, but for ideal solu-
tions, PVX&RT holds with an error not greater than
5% when the solute is 10 mol.-% of the solution.
From (6), and in so far as PV X—RT is valid, n/N=
1°g PolPi is a general equation for tho calculation of
mol. wt. Raoult’s law and Henry’s law are said to
be essentially different. The objections to van 't
Hoff s relation raised by other authors have rested
on incorrect definitions of tho contained terms,
especially of V in the expression PV=RT. Further,
it is shown that compressibility of the solvent is not
a factor in measurements of osmotic pressure. Previ-
ous methods of finding the volumes of the components
of a solution are discussed and it is shown that the
specific volume of the solvent can be calculated from
(a) rewritten as V9=RI\\og pJpJ/PM, where V, is
tho volume of 1 g. in the solution and M is tho mol.
wt. of the solvent in the condition of vapour. The
value of Vg for either component can be determined
from density relationships, subject to a correction,
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probably insignificant for solutions of moderate con-
centration, for possible hydrates of varying compos-
ition; thus making possible a calculation of osmotic
pressures from a knowledge of densities and partial
pressures. The osmotic pressures of ideal solutions
of benzene and toluene are calculated from (a) and
(b) and these values aro satisfactorily expressed by an
equation of the van der Waals type.
L.S. Theobald.

Formation of complexes between substances
dissolved in non-associated solvents. B. von
Szyszkowski (Z phy5|kal Chem., 1928, 131, 175—
188).—On account of hydration the solubility of
compounds containing hydroxyl and carboxyl groups
in a non-associated solvent is much greater when tho
latter is saturated with water. Tho partition co-
efficients of salicylic, benzoic, and o- and m-nitro-
bonzoic acids between water and bonzeno at 25° are
0-3575, 0-530, 1-71, and 0-590, respectively. Tho
following solubilities in dry benzene and in benzene
saturated with water liavo been measured ; benzoic
acid 8-946 X10"1 and 9-222X10 1, salicylic acid
5-616 XIO-2 and 7-370x10~2 o-nitrobenzoio acid
1-656X10“2 and 2-650x10'2, m-nitrobenzoic acid
1-073 X10'1 and 1-359X10"1, 3 :5-dinitrobenzoic
acid 4-880X10-3 and 8-676xI0*3. The association
and hydration coefficients of the five acids in benzene
have been calculated. The simultaneous solubility
in drybenzcno of various pairs of these acids is about
50% greater than tho sum of tho separate solubilities,
and the dissociation constants of the suggested com-
plex acids have been calculated. Measurements of
the simultaneous solubility of two, three, and four
different acids in dry benzene and in benzene saturated
with water indicate the existence of complexes con-
taining up to five molecules. From partition and
solubility data conclusions may be reached regarding
hydration in the non-associated, but not in the
associated, phase. H. F. Gittbe.

Polarity of substituents in the benzene nucleus.
R. Kuhn and A. W assermann (HE|V. Chim. Acta,
1928,11, 3—30).—The dissociation constants in water
or 50% methyl alcohol of benzoic acid, phenol, and
aniline, and "also of the o-, m-, and p-forms of
dihydroxybenzene, hydroxybenzoic acid, arnino-
phenol, ehlorophenol, and chloroaniline, have been
determined. Measurements were made by the hydro-
gen electrode or the quinhydrone electrode. In some
cases the vacuum hydrogen electrode had to be
employed (Kuhn and Zumstein, A., 1926, 513). It
was not possible to use the hydrogen electrode for
aniline and the chloroanilines, and the quinhydrone
electrode could be employed only in very dilute
solutions. Neither the quinhydrone electrode nor
the hydrogen electrode in any form gave satisfactory
results with nitroanilines. Conductivity measure-
ments were made on these at comparable concen-
trations. According to Fliirscheim (Chem. and Ind.,
1925, 44, 246), the general polarity effect of a sub-
stituting group may bo deduced from the dissociation
constants of. the p- and m-substitution products by
the formula p —(Kmd Kp)j'2Ku, where Km Kv, and Kj¢,
are the dissociation constants of the m-, p-, and
unsubstituted compounds, respectively. From the
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data obtained experimentally, and the data of Farmer
and Warth for nitroanilines (J.C.S., 1904, 85, 1726)
the effect of different substituents on the polarity of
benzoic acid, phenol, and aniline has been calculated.
In the polarity series for substituents in benzoic acid
(cf. Fliirschcim, loc. cit.), the electronegative action of
the different groups diminishes in the order NO2
COXH, ClI, OH, Me, and NH2. The phenol and aniline
series are almost identical. It is evident, however,
that the polarity of an atom or atomic group is not,
as has been stated (cf. Flirscheim, loc. cit.), a char-
acteristic and constant quantity, but that it depends,
to a very large extent, on the nature of the compound
into which the group is introduced. The effect of
the o-substituent is a steric one, and its value, s,
may bo deduced from the formula s—(KO0O-\-Km)/
(Km\-Kp), whecro KO is the dissociation constant of
the o-substituted compound. In no case is s less
than 1, i.e,, in all the compounds studied, the effect
of o-substitution has been to raise the acidity of the
compound, whether in acids, phenols, or amines. It
is further evident that the o-effect of any given group
depends to a remarkable extent on the nature of the
ionising compound, and the relative effects of the
different groups are not the same in the three series.
The results cannot be reconciled with the supposition
that the influence exercised by o-substituents on the
dissociation constant depends in any simple manner
on their atomic or ionic radii. M.S. Burr.

Dissociation constants of o-halogenobenzoic
acids. R.Kuhn and A. W assermann (H€|V. Chim.
Acta, 1928, 11, 31—44).—To determine the influence
of the nature and position of the halogen on the
affinity constants of aromatic compounds, the dis-
sociation constants of o-, m-, and p-fluorobenzoic
acids in water have been obtained and compared with
the data of other investigators for the corresponding
chlorobenzoic acids and the o- and p-bromo- and iodo-
derivatives. The dissociation constants of all the
monohalogen-substituted derivatives of bonzoio acid
have been determined in 50% methyl alcohol. The
quinliydrone electrode was used and the solutions
contained 0-12 g.-mol. of potassium chloride per litre,
which prevented changes in the activity of the
hydrogen ion through variations in the concentration
of the acid and its salt. W.ithin the limits of experi-
mental error, the dissociation constant is practically
unaffected by the nature of the halogen substituent.
It depends, however, on position, o-, m-, and p-
representing the order of diminishing dissociation
constants. M. S.Burr.

Dissociation constants of phthalic acids. R.
Kuhn and A. W assermann (Helv. Chim. Acta, 1928,
11, 44—50).—The second dissociation constant of
tercphthalic acid in water has been determined, using
the quinliydrone electrode, and from this, and the
data of earlier investigators, it is shown that the
ratios of K1 to K2 for phthalic, isophthalic, and
tercphthalic acids are, respectively, 320, 12, and 20.
Determinations of the two dissociation constants of
all three acids have been made in 50% methyl alcohol,
and the ratios are 1000, 31, and 50, respectively.
That is, in both solutions, the influence of the two
groups on one another is greater in the p- than in the
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m-position. This is comparable with the behaviour
of the phenylenediamiries (Kuhn and Zumstein, A.,
1926, 513) and is, jibrhaps, related to the position of
the p-substituent at the end of a system of conjugated
double linkings. In addition, the first dissociation
constant of fisophthalic acid is greater than that of
terephthalic acid. M. S. Burr.

Configuration of polymethylenedicarboxylic
acids. 1. Dissociation constants of c//clohex-
anedicarboxylic acid. R.Kuhn and A. W asser-
mann (Helv. Chim. Acta, 1928,11, 50—70).—The two
dissociation constants, K x and Ji2, of the cis- and
trans-forms of the o-, m-, and p-hexahydrophthalic
acids have been determined in water and in 50%
methyl alcohol. The extent of the influence of the
two carboxyl groups on one another may be measured
by the ratio K1UK2. The values for this ratio in
water for the o-, m-, and p-cis-acids are 267, 23, and
22, and for the trans-acids 56, 26, and 17, respectively.
In 50% methyl alcohol the values are SS5, 38, and 36
for the c/s-acids, and 85, 83, and 30 for the trans-acids,
respectively. The regular decrease from the o- to
the p-hexahydrophtlialic acids appears to confirm
the view that the smaller value obtained for the
ratio K YK 2 for the »»-compound in the phthalic acid
series and the phenylenediamines is duo to the con-
jugated double linkings of the benzene nucleus (cf.
thisvol., 231). The difference between the ratio for the
cis-m- and the cjs-p-acid is ver3small, being practic-
ally within the range of the experimental error.
This is because, in the cis-compounds, owing to a
screening effect of the rest of the molecule, the carb-
oxyl groups are more independent of one another than
corresponds with their relative positions in space.
The cis-hexahydroterephthalie acid has a smaller
value for K2 than the £r<ms-compound, corresponding
with the difference between maleic and fumaric
acids. The hydrogenated isophthalic acids are the
first example of cj's-carboxyl groups which have a
smaller influence on one another than the trans-
carboxyl groups, and this difference is especially great
in 50% methyl alcohol. This difference between the
influence of the two solvents is greater than appears
to correspond with the difference in dielectric con-
stant and is observed also in the case of the other
hexahydrophthalic acids, as well as o-phthalic acid.
The data obtained are discussed with reference to the
space models of Sachse. The same configuration
cannot be given to irans-o-hexahydrophthalic acid as
that deduced by Baeyer from anhydride formation
unless the molecule of the ira?is-acid is not rigid. It
is therefore not possible to reach conclusions as to
configuration from the ability to form a ring. Similar
considerations apply also to thé configuration of the
hydrogenated isophthalic acids. The configuration of
the hexahydrophthalic acids may, therefore, bo best
explained by the flexibility of the g/clohexane residue,
and by the tendency of the carboxyl groups to lie as

far from one another as possible. M. S. Burr.

Conjugation relationships in naphthalene. R.
Kuhn and A. Wassermann (Helv. Chim. Acta,
1928,11, 79—87).—The dissociation constants of the
naphthylenediamines, except the second dissociation
constants of the 1:4-, 1:8-, and 2 :3:derivatives,
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which were too small to measure potentiometrically,
have been determined (cf. this vol.,, 240). The
greatest reciprocal action of the two amino-groups is
observed for the 1:4-position. The 1 :8-compound
is about 50 times more basic than the 2 : 3-compound.
Within the limits of experimental error, the ratio of
the dissociation constants of the 1:5- and 2 :7-com-
pounds agree, whilst the reciprocal action between the
2- and 6-positions is double the former. The types of
formulae for benzene and naphthalene are discussed on
the basis of these results. M. S. Burr.

Mol. wt. and association of chlorophyll in
solution. N. IMarinesco (Compt. rend., 1928, 186,
315—318).—By means of the expression which is
obtained by combining the diffusion and Einstein
viscosity equations (A., 1927, 17) the mol. wt. of
chlorophyll in solutions of acetone has been found to
be 816. Its coefficient of association exceeds 5-6 for
0-1—0-3% solutions, and it is deposited from 3%
solutions by centrifuging. In photochemical reactions
involving the use of chlorophyll, dilute solutions should
be used or the associated molecules de-activate one
another by molecular induction, and the reactivity is
not proportional to the amount of the activating
light. The extraction of chlorophyll from leaves by
acetone, followed by light petroleum and methyl
alcohol, and adsorption on talc is described, and yields
a mixture of a- and (3-chlorophylls. J. Grant.

Behaviour of sodium and barium amalgam
electrodes in solutions of amphoteric substances.
P. L. Kirk and C. L. A. Schmidt (J. Biol. Chem.,
1928, 76, 115—136).—Measurements with sodium
and barium amalgam electrodes indicate that the
sodium and barium salts of glycine, aspartic acid,
and glutamic acid behave as typical strongelectrolytes.
The curve obtained by plotting the square root of the
ionic strength against the activity coefficient plus
a constant is practically identical with that obtained
with sodium chloride. Similarly, sodium caseinogen-
ate behaves as a strong electrolyte, the caseinogen ion
being univalent over the range of reaction investig-
ated. Barium caseinogenate, however, behaves
abnormally, owing to formation of complex ions.

B C. R. Harington.

Theory of binary mixtures and its application
to calculating the association degrees of liquids.
100- uyAWA &Sexa int [Osaka celebration], Kyoto,
19-1, 103—141).—The volume change which occurs
when two indifferent liquids are mixed isothermally
at constant pressure has been investigated mathem-
atically and a formula derived whereby, if the degree
of association of one component be known, that of the
Oivef ke calculated. Consistent results are
obtained when the method is applied to data in the
literature.. H F Gilloe.

[absolute zero] state. W. Jazyna
(Physikal. Zz., 1927, 28, 908—911).—Theoretical.
1no thermodynamical implications of a distinction
between the *“ quasi-permanent” equilibrium state,
correspondingwith the expression QtJQt~ T 2/Tv and
*i Permancnf equilibrium state corresponding
with Qr—ST are discussed. JR. &. Morton.
Entropy of a perfect gas at 0° Abs. N. von

Kotosovski (J. Chim. phys., 1927, 24, 621—622).—
R
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Theoretical. Planck’s demonstration that the
entropy of an ideal, not degenerated gas approaches
infinity at 0° Abs., is disputed. Experimentally it is
known that the vapour-pressure curve of a liquid
touches the axis of temperature near 0° Abs., and it
follows, using the Clapeyron equation, that X X/T, and
X/72 have the limiting value 0 at T—0 (Xis the latent
heat of vaporisation). Using Nernst’s heat theorem
and the relation Sg—Si—XjT, where Sg and Si are
the entropies of the gas and liquid, respectively, the
resultis obtained that the entropy of the gas vanishes
at 0° Abs. It follows also that the specific heat of
the saturated vapour and the specific heat at constant
pressuro become identical at this temperature.
G. A Elliott.

Pseudo-constant of integration of Kirchhoff's
formula. N. von Kolosovski (J. Chim. pliys,,
1927, 24, 723—726).—Theoretical. An apparent
discrepancy between the limiting values for X at
absolute zoro, as deduced from the Clapoyron-
Clausius equation (A., 1927, 936) and Kirchhoff’s
formula, respectively (cf. Bennewitz, A., 1925, ii, 97),
is explained. M. S. Burr.

Thermodynamics of mixtures. V. Fischer (Z
Pliysik, 1928, 46, 427—443).—A general mathem-
atical treatment is given for various equilibrium states
in two-component systems. The equations deduced
are applied to gold-copper alloys. Mixtures con-
taining three constituents are also discussed.

R. A. Morton.

Theory of the Ludwig-Soret effect. M. Ballay
(Compt. rend., 1928, 186, 232—234; cf. A., 1926,
1199).—A thermodynamical expression for tho

available energy of an unequally-heated solution in
terms of the molecular heat of dilution and vapour
pressure of the dissolved substance is obtained on the
assumption that the phenomena involved aro revers-
ible, and this is shown to correspond with a series of
curves of anisothermal equilibria. The expression
provides an explanation of the Ludwig-Soret effect
more in accordance with experimental facts than that
which is based on the theory of osmosis.
J. Grant.

Activity and free energy of dilution of some
salts of cadmium. F. H. Gktman (J. Physical
Chem., 1928, 32, 91—102; cf. Horsch, A., 1920, ii,
8).—The activity coefficients of the chloride, bromide,
and sulphate of cadmium at concentrations ranging
from 0001M to saturation have been calculate!
from the E.M.F. of the cells CdjCdCI2(M)|Hg,,Cl,
Hg, Cd|CdBr2(JI/)|Hg2Br2Hg, Cd|CdS04(M)|Hg2s0;
Hg, measured at 25°, and compared with the
corresponding values calculated from conductivity
and f.-p. data. Tho free energy of dilution for each
salt has also been calculated. The heats of formation
of cadmium chloride and bromide derived from the
cell data by means of the Gibbs-Helmholtz relation
aro 93,710 and 74,759 g.-cal., respectively, the latter
agreeing well with the value obtained bv Oblata
(A., 1922, ii, 343). L. S. Theobald.

Relation between activity of metallic ions and
that of hydrogen ions in the hydrolysis of heavy
metal salts. M. Quintin (J. Chim. phys., 1927,
24, 712—721).—See A., 1927, 729.
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Ebullioscopic paradox. A. Berthoud, E.
Briner, and A. Schidlof (J. Chim. phys., 1927, 24,
587—592).—See A., 1927, 1029.

Dissociation pressure of sodium sulphate
decahydrate. Il. M. Matsui, S. Eukushima,
and S. Nakada (J. Soc. Chem. Ind. Japan, 1927, 30,
330—341).—The vapour pressure of sodium sulphate
decahydrate and of the products of its transition have
been measured with an improved form of static
isoteniscope. The results agree fairly well with those
obtained statically by Wuite (A., 1914, ii, 203), but are
lower than those furnished by dynamic methods.
From the data, the following vapour-pressure equa-

tions are derived : logp=-—2837-83/T-)-10-7866
(below 32-4°) and —2360-58/J1f-9-2254 (above
32-4°). The transition point thus indicated is 32-6°.

S. Oka.

Equilibrium diagram of the zinc-antimony
system. T. Takei (Sci. Rep. Tohoku, 1927, 16,
1031—1056).—The system zinc-antimony has been
re-investigated by thermal, micrographic, dilatometric,
and rontgenographic analysis and by the electrical
resistance method, and the accepted diagram is very
considerably modified. The existence of the com-
pounds Zn3Sb2 and ZnSb is confirmed; in addition
the compound Zn4Sb3 has been found in alloys con-
taining 35—45% Zn. All the compounds form very
limited solid solutions a, 3 and e, which undergo
transformation between 400° and 500°. The solid
solution of Zn3Sb2 contains 45— 46% Zn and solidifies
as the phase, which is transformed into 5 at 437—
455° according to the composition, and into e at
405°. The y solid solution of Zn4Sb3 in Zn3Sb2 is
stable only above 493°, and undergoes a change at
527—530°, the nature of which is not apparent. The
a solid solution exists together with free antimony in
the form of a eutectic in all alloys containing up to
42% Sb and undergoes an allotropic change at 300°.
The compound Zn3Sh2 forms a eutectic with zinc
melting at 411° and containing 97% Zn. The
polymorphic change at 405° occurs in all alloys con-
taining moro than 45% Zn and that at 455° in alloys
containing 45—90% Zn. The antimony-ZnSb
eutectic melts at 505° and contains 21% Zn. The
unstable phase observed by previous investigators in
alloys containing 35—42% Zn is really the y phase
supercooled below the peritectic line at 546°.

A. R. Powell.

Determination of the heterogeneous field in
the system iron-nickel. K. Honda and S. Miura
(Sci. Rep. Tohoku, 1927, 16, 745—753).—Dilato-
metric analysis of the system iron-nickel shows that
the Ac3 transformation takes place between 860° and
905° in pure iron and between 440° and 557° in the
28% Ni alloy, the temperatures, of the beginning and
ending of the change failing'regularly on smooth
curves convex to the temperature axis between these
points; these curves therefore define the x+y field in
iron-nickel alloys during heating. The boundaries
of this field are entirely different when the metal
changes from the y condition. On cooling the change
to a starts at 889° and is completed at S50° in pure
iron; it starts at 215° and is completed at 0° in the
19% Ni alloy, whilst for the 29% and 33% Ni alloys
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the starting temperatures are 0° and —78°, respect-
ively. For iron containing only small quantities of
nickel the lowering of the A3 transformation follows the
law of depression of the f. p. in dilute solutions.
A. R. Powell.

Relationship between liquidus curves and
breaks due to liquid mixtures (Fe-FeS ; Fe-Cu).
Rational expressions for heterogeneous equili-
bria. C.Benedicks (Z physikal. Chem., 1928,131,
285—296).—Breaks in a binary liquidus curve may
be produced by the presence of a third component
which is more soluble in one of the pure components
than in the mixed mass. Such a break is produced
in the liquidus curve of the Fe-FeS system, of which
the components are normally totally misciblo, by the
presence of silicon, which although soluble in molten
iron is only very sparingly soluble in molten ferrous
sulphide. The small quantity of silicon necessary
to produce this effect may easily be introduced into
the mass from the glaze of a porcelain vessel. Dis-
crepancies between the liquidus curves of the system
Fe-Cu which have been found by a number of
observers are attributable to the type of disturbance
described, and a diagram is described which is in
agreement with the phase rule.

A number of new terms are proposed, such as
“cuteetol ” for a fused mixture of eutectic
composition. H. F. Gitibe.

Thermal dissociation of manganese dioxide.
C. Drucker and R. Huttner (Z phyS|kaI Chem.,
1928, 131, 237—266).—The thermal decomposition
of manganese dioxide into the sesquioxide and oxygen
has been studied by a number of methods. Both
oxygen pressure curves and X-ray diagrams fail to
indicate the presence of either intermediate oxides or
manganous oxide during the reaction. The pressure-
temperature curves are greatly influenced by the
physical condition of the specimen; e.g., a compact
form of the oxide has an oxygen pressure of 125 mm. at
530°, whereas a finely-divided form attains the same
pressure at 450°. By the static method higher pres-
sures are recorded than by the dynamic, since in the
former case the film of manganese sesquioxide pro-
duced on the surface of the particles hinders the
diffusion of oxygen from the interior. The reaction
is practically irreversible. Manganese dioxide and
sesquioxide form solid solutions, but since neither
the isotherms nor the pressure curves indicate any
simple relationship between the pressure and the
degree of dissociation, the formation of solid solu-
tions must tako place very slowly and in a thin
layer inside the particles. As usually observed, the
system is therefore in false equilibrium. The heat
of decomposition is about —26 kg.-cal.

H. F. Gitibe.

Cooling curves in the binary systems’p-tolu-
idine-salicylic acid, and p-toluidine-benzoic
acid. (Miss) E. M. Bartholomew and I. W. W ark
(J. Proc. Roy. Soc. New South Wales, 1926,60,388—
391).—Cooling curves of fused binary mixtures of
p-toluidine with salicylic or benzoic acid resemble the
curve obtained by Philip for the mixture of the
amine with a-naphthol (J.C.S., 1903, 83, 814), and
indicate in each case the existence of a compound
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containing the

proportions.

two components in equimolecular

R. Cuthill.

Distillation of water-soluble organic com-
pounds in a current of steam. A. I. Virtanen
and L. Purkki [Annal. Acad. Sci. Fennicae, 1927,
A, 29, No. 25].—A large number of experiments have
been made to test the validity of Wiegner’s equation
(I°gyi—l°g 22)/(I°g —I°ga;2?:&. Consistent  re-
sults are obtained for typical volatile acids, amines,
phenols, aldehydes, and alcohols under constant
conditions. Increase in the rate of distillation in
general raises the value of k. From the values
obtained it is possible to calculate the ratio of two
mutually neutral substances in a distillate from their
aqueous solution to within 1% of that actually
obtained by experiment. The result of adding salt
to the aqueous solutions is to raise the value of k.
This effect is explained by the absorption of a part
of the water by the salt; it is apparently not due to
the elevation of the b. p. produced, since the addition
of glycerol or other similar substances which raise the
b. p. has no influence on the value of k.

6. A. C. Gough.

System : water and the sulphates of sodium
and magnesium. W. C. Biasdale and Il. L.
Robson (J. Amer. Chem. Soc., 1928, 50, 35—46).—
New data are given for the temperature range 67—
210°. A complete temperature-composition diagram
is given for the interval —5° to 210°. The invariant
point lowitc-hexahydrate-astrakhanite-solution is
59-5° and that represented by lowite-kieserite-
van’thoffite-solution is between 180° and 210°,
probably 190°. An apparatus is described which
enables equilibrium measurements to be carried out
in systems composed of two salts and water at
temperatures above the b. p. of the solution.

S. K. Tweedy.

Salting-out effect. Influence of electrolytes
on solubility of m-cresol in water. J. S. Carter
andR. K. Hardy (J.G.S,, 1928, 127— 129).— Measure-
ments were made of the solubility of m-cresol in
electrolyte solutions, and it is shown that for solutions
of sodium and magnesium chloride and sulphate the
relation between the solubility s of the m-cresol and
the concentration c of the salt is given by s=s0~kc
where sO has a value approximately that of the
solubility in pure water and k is a constant, character-
istic of each salt, which measures the salting-out effect
°f the salt, Kk s greater for the sulphates than for the
chlorides. The solubility is depressed to a smaller
extent in solutions of the corresponding acids, and the
logarithmic relation does not hold. Measurements
with phosphoric acid solutions show that the salting-
out power of phosphoric acid increases in a regular
manner when the dissociable hydrogen atoms are
replaced by ¢bdium, so Tong as the solutidn’remains
acid or neutral. W. A. Richardson.

Chemical equilibrium between iron, carbon,
and oxygen. Theoretical considerations of the
reduction of iron ores. K. lwase and T. W atase
(Sexagint [Osaka celebration], Kyoto, 1927,185—201).

Equilibria in the system Fe—-€-©O are derived
theoretically from earlier experimental data, and the

243

mechanism of the reduction of iron ores by carbon is
explained. H. F. Gitibe.

Causticisation of sodium carbonate by ferric
oxide. VIIlI. Thermal decomposition of sodium
carbonate in presence of ferric oxide and some
empirical equations for the decomposition
pressure. M. Matsui (J. Soc. Chcm. Ind. Japan,
1927, 30, 180—189).—The decomposition pressure of
sodium carbonate in the presence of ferric oxide at
various temperatures may be represented by log
AjT-\-B log T-{-CT-\-D, and numerical values have
been obtained for the various constants in this
equation. The molecular heat of sodium ferrite
calculated from the author’s data is 44-28—44-66 g.-
cal., which is greater than that indicated by the law of
Neumann and Kopp. The decomposition pressure
reaches 760 mm. at 1121-4° Abs.; the heat of reaction
is 30,038 g.-cal. and the entropy change 26-8 g.-cal.
per degree at that temperature. The entropy change
per degree at the ordinary temperaturo is 33-2 g.-cal.

S. Oka.

Causticisation of sodium carbonate by ferric
oxide. X. Thermal change of a mixture of
sodium carbonate and ferric oxide in an atmo-
sphere of carbon dioxide and the use of Nernst's
micro-torsion balance. M. Matsui and K.
Hayashi (J. Soc. Chem. Ind. Japan, 1927, 30, 633—
641).—About 2 mg. of a mixture of 1 part of sodium
carbonate and 1-8 parts of ferric oxide was heated for
10 min. in a small platinum vessel in an atmosphere
of carbon dioxide, and the loss of weight measured
by means of a Nernst balance after cooling. The
temperature of heating was raised in regular steps,
and the temperature at which the loss of weight
suddenly increased was taken as an indication
that the decomposition pressure had reached 1 atm.
The temperature 787-3° was obtained as the mean
of 17 values in the range of 774-5—820-2°. This value
is lower than that obtained by the authors in previous
measurements. S. Oka.

“ Saccharate™ process and the phase rule.
Il. System, sucrose-barium oxide-water, at
75°. Y. Hachihama (J. Soc. Chem. Ind. Japan,
1927, 30, 435—438).—The composition of solutions
and solid phases in equilibrium at 75° has been
determined. Comparison with the data for 25° and
45° shows that the solubility of “ barium saccharate”
in the sugar or baryta solution decreases as the
temperature rises. The solid phases at 75° are

CI2H20n ,Ba0O and CI2H20u ,3BaO. The latter
compound is new. Y. Nagai.
System sodium oxide-silica-water. 1l. Re-

lationship between composition and b. p. of
aqueous solutions of sodium silicate. (Miss)
J. Y. Cann and K. E. Gitmore (J. Physical Chem.,
1928, 32, 72—90; Cann and Cheek, B., 1925, 498;
Harman, this vol., 234).—The b.-p. elevations of
sodium silicate solutions of ratios Na20 :Si02
1:1-995, 1:2-874, 1:3-154, and 1 :3-753 at various
concentrations have been measured by the Cottrell-
Washburn method, and the activity coefficients
calculated. The degree of dissociation of the solute
is considered to decrease with the concentration, since
the percentage elevation of the b. p. diminishes as the
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concentration increases. Dilute solutions of the last
ratio show elevations which are abnormally, jhigh,
whilst those of concentrated solutions are abnormally
low, indicating micelle formation in this ratio.
L. S. Theobald.

Heat of mixing of molten metals. M. K awa-
kami (Sci. Rep. Téhoku Imp. Univ., 1927, 16, 915—
935).—See this vol., 21.

Heats of combustion and formation of calcium
cyananﬂde. N. Kameyama and S. Oka (J.Soc
Chem. Ind. Japan, 1927, 30, 317—323).—Calcium
cyanamide was prepared by the repeated calcination
of calcium oxide with dicyanodiamide in a current
of nitrogen (B., 1920, 818a). The cyanamide used
contained CaCN, 98-25%, CaCO03 0-81%, CaO 0-94%.
The heat of combustion was measured by a bomb
calorimeter, benzoic acid being used to assist ignition.
Special experiments were made to ascertain the
amount of benzoic acid which sufficed for this pur-
pose. The mean of eight determinations gave
CaCN2+1-50,=CaO-fC02+N2+101,170+240 g.-cal.
Ifromthisarederived:Ca+C(diamond)-fdP= CaCN2+
86,010g9.-cal., CaC2+ N 2=CaCN2-j-C(graphitc)+72,700
g.-cal. " S. Oka.

Conductivities of some dilute amalgams at
various temperatures. A. L. Jonns and E. J.
Evans (Phil. Mag., 1928, [vii], 5, 271—289).—The
electrical conductivities of dilute germanium, gallium,
and copper amalgams of different concentrations have;
been measured at about 300°. The conductivities at
infinite  dilution were, respectively, 4-7x 10%
5-5X 10% and 6-5x10% The corresponding con-
ductivities of silver amalgams have been measured
between 15° and 300°. With an amalgam of con-
centration 0-186% the temperature coefficient of
resistivity was found to increase with increasing
temperature. The values are always less than those
for pure mercury. Between 15° and 100° the tem-
perature coefficient of resistivity of silver amalgams
decreases with increasing concentration. For all the
amalgams examined, except thoso cif silver at 300°,
the increase.of conductivity relative to that of
mercury at the same temperature is approximately
proportional to the concentration, and the ratio of
this relative conductivity to the concentration is
nearly constant so long as the concentration is small.

A. E. Mitchell.

Equivalent conductivity of strong electrolytes
at infinite dilution. 1l. Methyl-alcoholic solu-
tions. Effect of temperature on the constants
in the equation A0=A -fBC\ I. Voger (Phil
Mag., 192S, [vii], 5, 199—204).—Data for solutions of
a number of uni-univalent salts in methyl alcohol
have been used to show that the equation A0= A -f
BCn is more directly applicable than that given bv
the complete-ionisation theory of Debye and Hiickel.
For solutions of potassium iodide in nitromethanc both
the constants B and n increase steadily with .tem-
perature up to 55° and then pass through a maximum
between 55° and 70°. A. E. Mitchell.

Electrical conductivity of beryllium chloride
and bromide in some anhydrous organic sol-
vents.. J. M. Schmidt (Bull. Soc. chim., 1928, [iv],
43, 49—62).—'The solubilities of beryllium chloride
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at the ordinary temperature in methyl, ethyl, and
amyl alcohols and pyridine are 257, 151, 154, and
133 g./litre, respectively. Measurements of the
electrical conductivities of solutions of beryllium
chloride in the above solvents show that the con-
ductivities vary with concentration in a very com-
plex manner. The molecular conductivity-dilution
curves show maxima and minima in two instances and
in no case can the value of be calculated from the
customary Kohlrausch relation  —pt=A%/G. The
measurements are interpreted as indicating the
existence of two molecular complexes, one of which
exists only in dilute solutions. The solubility of
beryllium bromide in ethyl bromide at the ordinary
temperature is of the order of 1 g./litre. The degree
of ionisation is probably small. J. S. Carter.

Electrolytic transference of water in aqueous
hydrogen bromide solutions. G. Baborovsky
and A. Wagner (Z. physikal. Chem., 1928,131,129—
133).—Application of Baborovsky’s method for the
determination of electrolytic transference of water to
solutions of hydrogen bromide yields for the tine,
transport number of the cation 0-878, and for the
total water transference 0-50. During the electrolysis
transference of water takes place towards the cathode.
On the assumption that electro-osmotic effects are
negligible and that the hydrogen ion is associated with
one molecule of water, each bromine ion is attached
to three water molecules. H. F. Gillbe.

Variation of electrical conductivity of solu-
tions with field strength. M. wien (Physikal. Z.,
1927, 28, 834—836).—Data are given for the following
solutions : potassium ferrocyanide, cerium trichloride,
potassium ferricyanide, magnesium sulphate, copper
sulphate, aluminium sulphate, calcium ferrocyanide,
barium ferrocyanide, calcium nitrate, sodium chloride,
cobalt chloride, and cadmium iodide. For aqueous
and acetone solutions it has been found that the
increase in conductivity with the strength of the
field can be resolved into two components : a thermal
effeot proportional to the square of the force and a
potential effect proportional to the force.

R. W. Lent.

Behaviour of Debye electrolytes in intense
fields. G.Joos and M. Binmentritt (Physikal. Z.,
1927, 28, 836—838).—It follows from Debye’s theory
that the conductivity of an electrolyte should increase
as a function of the square of the field strength. For
solutions of specific conductance 0-0002 in. a field of
4x104 volt cm.-1 the calculated values agree well
with  Wien’s experimental data (cf. preceding
abstract) in the case of sodium and barium chlorides
and potassium sulphate; qualitative agreement is
obtained for copper sulphate, aluminium chloride, and
potassium ferrocyanide. It is further shown that,
in accordance with theory,” the observed increase in
conductivity varies inversely as the square root of
the dielectric constant of the solvent.

R. W. Lent.

Free space-charges in electrolytes. A. Coehn
and R. Schnurmann (Z. Physik, 1928, 46, 354—
373).—Free space-charges occur when a current is
passed through a gas, i.e., accumulations of charged
carriers occur around the electrodes. A similar
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phenomenon in solutions of electrolytes would involve
the breakdown of the Hittorf mechanism of ionic
migration. In order to obtain such an effect, highly
dilute solutions of electrolytes are necessary in order
to preserve the analogy with rarified gases. It has
been found possible by the use of point electrodes and
the investigation of electrostatic charges of gas
bubbles in the liquids to demonstrate free space-
charges. A recoil stream of gas bubbles is observed
and is most marked when the electrode potential ig
small, the ionic concentration small, and the difference
between the mobilities of the two ions great.
R. A. Morton.

Electrochemical behaviour of glass. M. J.
Muttigan and J. B. Ferguson (Trans. R0y. Soc.
Canada, 1927, [iii], 21, 111, 263—264).—The color-
ation or deposit obtained when soda-limo glass is
electrolysed, with mercury first as anode and then
as cathode (Ferguson and Ellis, A., 1926, 31), is
formed at places at which the high apparent resistance
of the anode glass layer has been markedly reduced by
current reversal. When glasses aro electrolysed at
300—400°, with an anode such as mercury or carbon,
soluble with difficulty, the current decreases with
time, apparently due to the setting up of a large
counter-E.M.F. nearly equal to the applied voltages.
This counter--E.il/.F. is a function of the applied
voltage, but nearly constant at the higher voltages.
This has made it possible to determine the true ohmic
resistance of the anode layer. The resistance varies
with temperature, in agreement with the rule of
Rasch and Hinrichsen. The small temperature
coefficient of the apparent resistance of the whole
glass sample, for temperatures below 100°, may be
traced to the counter-FA/.F., and not to the true
ohmic resistance of the anode layers. M. S. Burr.

Alternating-current electrolysis. Relation of
frequency. J. W. Snhiptey and C. P. Goodeve
(Trans,. Roy. Soc. Canada, 1927, (iii], 21, 111, 393—
409).—The relation to current density of the rate of
generation of electrolytic gases by an alternating
current of frequency varying from 5 to 300 cycles has
been determined for platinum, copper, and silver
electrodes. As previously shown (B., 1927, 633),
there is a critical current density above which altern-
ating-current electrolysis follows the laws of direct
current electrolysis, and may be made coincident
with it by subtracting the critical current density

from that actually wused. Alternating -current
electrolysis is dependent on the “ electrolytic
capacity  of the electrode, i.e., on the average

storage capacity (in coulombs) for electrolytic gases
of 1 sq. cm. of electrode surface. The electrolytic
capacity, at constant frequency but varying current
density, is constant for copper but varies with the
quarter-wave area for platinum and silver electrodes.
Ilhe quarter-wave area refers to the quantity of
electricity that has passed before reversal of the
current. The relation of the electrolytic capacity to
the quarter-wave area at all frequencies is repre-
sented by the equation Qo~AqIn, where A and » are
electrolytic absorption constants, QOis the electrolytic
capacity, and is the quarter-wave area. For cop-
per n is zero, so that the electrolytic capacity equals
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the quarter-wave area. For platinum, n is constant
at 0-62 for all frequencies when gx is less than 10
millicoulombs, whilst A varies from 1-53 at 20 cycles
to 1-34 at 120, above which it remains constant.
For silver n is constant at 0-53 up to 150 cycles, but
increases to 0-66 at 200 and 0-77 at 250. A is con-
stant at 1-92 below 150 cycles, but decreases to 1-55 at
200 cycles and 1-29 at 250 cycles. Electrolytic
capacity decreases to a minimum with increase of
frequency, and then remains constant for copper and
platinum, but in the case of silver there is a definite
rise again. The mechanism of alternating-current
electrolysis is discussed. In the case of platinum the
electrolytic capacity is probably due to absorption of
the gases at the surface. The electrolytic capacities
of copper and silver, however, are more likely to be
due to the formation of oxides and possibly hydrides.
An amount of hydrogen is liberated which is in
excess of that required to reduce the oxide previously
formed, and conversely for the oxygen. The volume
I{x of electrolytic gas liberated from one electrode per
min. per sq. cm. is 4-71fZ1—A (4-44//1000)%,7 1n],
where Ixis the current density and / the frequency.
The critical current density.: le when [il1=0, is
AW-») (4-44//1000). These equations agree closely
with the experimental results for platinum, copper,
and silver. M. S Burr.

Electrocapillary properties of mercury in con-
tact with air. G. Corange (Cornpt. rend., 1928,
186, 74—75).—When a gradually increasing negative
potential is applied to pure mercury in a clean vertical
tube (more than 0-1 mm. in diameter), the air-
mercurv meniscus rises to a maximum (at 15,000—
20,000 volts) and then falls below its original level.
When the apparatus is slowly discharged, the meniscus
rises to the maximum level again and then returns to
its original position. J. Grant.

Diffusion potential of hydrochloric acid. A.
Buht (Physikal. Z., 1927, 28, 767—770).—From
measurements of the diffusion potential of hydro-
chloric acid at various dilutions and from a com-
parison of these results with the author’s earlier data
in sodium, potassium, and lithium chlorides it
appears that the initial fall in the conductivity of a
solution of hydrochloric acid which is observed when
the concentration is gradually increased is due to a
decrease in the velocity of agitation of the ions and
not to a diminution of the degree of ionic dissociation.

R. W. Lunt.

P.D. at the boundary between two liquid
phases. L. W. J. Hotteman and J. P. Werre
(Rec. trav. chim., 1928, 47, 105—110).—If two

immiscible solvents containing the same electrolyte in
solution are in equilibrium with one another, there is a
definite difference of potential at their surface of
separation. This has been determined for solutions
of potassium chloride, hydrogen chloride, and sodium
salicylate in amyl alcohol and water by means of the
following cell, in which all diffusion potentials are
practically eliminated: normal calomel electrode|
saturated potassium chloride|2rY-ammonium nitrate
in methyl aleoholjMA in amyl alcohol|MA in water]
saturated  potassium  chloride/normal calomel
electrode. The values obtained are in good agree-
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ment with those of Baur (A., 1925, ii, 1164; 1927, 23).
They also show that, contrary to the conclusions of
Abel (Z. physikal. Chem., 1924,110, 587), the value of
the P.D. is influenced by concentration; eg., for a
concentration of 0-1 -hydrogen chloride in the
aqueous phase tho E.M.F. is 54 millivolts, whilst
for a 0'04il/-solution it is 62 millivolts. The theory
of the phenomenon is discussed and earlier investig-
ations are critically considered. M. S. Burr.

Boundary potential of textile fibres in water.
P. Karrer and P. Schubert (HE"V. Chim. Acta,
1928, 11, 221—229).—An apparatus is described for
the determination of the P.D. between water and a
material in the form of fibres, such as wool, silk,
cotton, viscose, acetate silk, and so on. Under the
influence of an applied difference of potential, E,
water was allowed to pass through a tube packed with
the fibres. The boundary potential, f, was calculated
from two different formulae. In the first the volume
of water V, in mm.J3 per min., passing through the
tube, is equal to g”ED/ir*a. where D is the di-
electric constant of water =81, y is the viscosity
coefficient, a the distance apart of the electrodes, and
g the total cross-section of the capillaries of the fibres
calculated by dividing the volume of the dry fibres
by the length of the cylinder containing them.
According to Smoluchowski’s formula, V=1c¢”/D j4ur},
where | is the current strength and a the specific
resistance of the liquid. The second formula gives
somewhat larger numerical values than the first, but
of the same order. The difference may be partly
ascribed to the uncertainty in the value of q in the
first formula. Natural silk acquires only a very
slight negative charge, —0-0005 or —0-0008 volt.
Mercerised cotton becomes less acid than cotton wool,
but more so than the artificial silks, except acetate
silk, which is strongly negative, —0-021 or —0-036
volt. Wool is also strongly negative, —0-028 or
0-048 wvolt. The results are reproducible. The
values obtained for the artificial silks depend on the
extent to which they have been purified from adhering
grease. Cotton treated with pyridine acquires a
positive charge of the same order as that observed for
zinc oxide, -j-0-01 to 0-02 volt. Under the same con-
ditions, viscose also takes up a positive charge of
smaller value. M. S. Burr.

Influence of current on solution potential of
hydrogen. E.Dennino and G.Ferraro (Gazzetta,
1927, 58, 881—899).—The solution potential of
hydrogen in sulphuric acid of d 1-22 is a function
of the current density passing through the acid
between electrodes of nickel and of copper, and of the
time of passage of the current. The initial solution
potential increases rapidly in the neighbourhood
of 0-05 amp. cm.-2 and becomes linear at about
0-5 amp. cm.-2; when the time of-passage of the
currentis increased to 1000 lirs. this relation persists,
but the value of the solution potential, at any given
current density, diminishes. R. . Lunt.

Cuprous chloride electrodes. R. F. Nielsen
and D. J. Brown (J. Amer. Chem. Soc., 1928, 50,
9—19).—The E.M.F. at 25° of the following cells are
recorded : Cu (2-phase amalgam), CuCI(5)|.ril/-HCIIHZ2;
H2(700 mm.)|HCI,0-0478il/-soIn.|CI2Z(p); and
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CuClI(s)|CuCl2i/ilf(soln.|CI2(p), where x ranges from
0-02029 to 0-03564, y from 0-01 to 5-82, and p has
some low value. In each case the cuprous chloride
was prepared in situ in complete absence of oxygen.
The standard potential of the copper amalgam-
cuprous chloride electrode is —0-1298 volt, and
AFS0S=2995 g.-cal. The values for the cuprous
chloride-cupric chloride electrode are —0-5758 volt
and 13,285 g.-cal., respectively. The standard free
energy of Solid cuprous chloride is —28,370 g.-cal. and
of cupric chloride dihydrate, —44,100 g.-cal. The
activity coefficients of cupric chloride over a limited
range are recorded. S. K. Tweedy.

Structure of the platinicyanides. Potential of
the platino-platinicyanide electrode. H. Terrey
(J.C.S., 1928, 202—206).—Measurements were made
of the potential of the platino-platinicyanide electrode.
Putting the value n=2 in the equation E=EO0+
RTjnF log i/o (-where i and o are respectively tho
concentrations of platinic and platinous ion), leads to a
constant value of EOfor a range of values of i/o, and
it is concluded that in the conversion of the platino-
cyanide into the platinicyanide there is a valency
change from 2 to 4, and that the formula for the so-
called platinicyanides is more correctly represented
by K2PtI'(CN)4PtI(CN)4 than by the formula

KPtm(CN)4. W. A. Richardson.
Potential of solutions containing ferrous,
ferric, and iodide ions and free iodine. N.

Sasaki and K. Nakamura (Sexagint [Osaka cele-
bration], Kyoto, 1927, 241—248).—A new method is
described of measuring the potential of solutions which
undergo change with time. The potential of solutions
containing iron salts and iodide is influenced solely
by tho concentration of iodide and free iodine.
H. F. Gitibe.
Thermodynamic studies of cuprous and
mercuric oxides. F. IsnikAWA and G. Kimura
(Sexagint [Osaka celebration], Kyoto, 1927, 255—
269).—The E.M.F. of the cells H2A-NaOH,HgO|Hg
andCu|Cu20,ATNaOH,HgO|Hg have beendetermined,
and the influence of various forms of mercuric oxide
in the former case has been studied. Only the red
form gives a constant E.M.F., which is independent of
the method of preparation of the oxide. The free
energy changes for the reactions involved have been
calculated. H. F. Gittbe.

Cells with unchanged electrodes [K cells] and
Carnot’s principle. V. Karpen (Compt. rend,
1928,186, 230—232; cf. this vol., 23).—A cell formed
from a platinum-platinura-black cathode and an
Acheson graphite anode immersed in a saturated
solution of sodium hydroxide was maintained at
95—100° for 16 hrs. The E.M.F. on open circuit
was 0-5 volt, and after the passage of a quantity of
electricity which would correspond with the dis-
solution of 5-5 mg. of quadrivalent platinum, the
actual loss in weight of the platinum electrode was
only 0-1 mg., part of which was due to mechanical
losses during the washing and drying processes. The
experiment, which cannot be explained by a reaction
at the anode and is reproducible with slightly varied
conditions, is said to be incompatible with the second
law of thermodynamics. J. Grant.
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Becquerel effect. 1. C. Winther (Z physikal.
Chem., 192S, 131, 205—213).—The term Becquerel
effect should be restricted to photogalvanic effects at
the electrodes. Substances which are effective as
Becquerel electrodes have a large surface, considerable
power of adsorption, and are rendered better con-
ductors by irradiation. The Becquerel effect is
ascribed to a primary ionisation followed by a change
in the adsorption equilibria, whilst the chemical
processes which often occur are secondary side
reactions. H. F. Gillbe.

Theory of passivity. 1. Theory of polaris-
ation by anodic deposition and passivation of
metals. w. J. Murtter and Iv. Konopicky
(Monatsh., 1927, 48, 711—725; cf. A., 1924, ii, 743;
1927, 735, 942, 1145).—Electrometric investigations
of the passivity of certain metals in acid media have
led to the conclusion that the observed effects arc
most readily explained by assuming the existence of
a sparingly conducting film on the metal anode.
The formation of such a film, which probably con-
sists of metal salt or basic salt, causes a progressive
diminution of the effective surface of the electrode
and a consequent increase in current density. Postul-
ating the existence of such a film, an equation is
derived which represents the variation of current
strength with time. The equation in its abbreviated
form is 1/(i0—a#)-f2-3/t0.log{(t0—*)/(i—
*NJi where t represents the time elapsed, i the current
strength after time t, i,,the original and ir the residual
current strengths. The quantities G and A are
functions of various physical and electrochemical
guantities, but may be considered as constants
characteristic of the metal concerned. The equation
representsin a very satisfactory manner the behaviour
of copper, nickel, and iron in solutions of sulphuric
acid. The behaviour of chromium is, however,
anomalous, the values of A increasing with time.
Calculations of the conductivity of the liquid in the
pores of the anode sheath show that with iron and
copper, but not with nickel, the constituent salts are
probably the stable hydrated sulphates. During the
deposition the popntiaiof the metal does not change,
the observed variation in potential being due to the
change in resistance consequent on the growth of
the deposit. The similarity between the current-
time curves for copper, where no passivation occurs,
and iron, which becomes actually passive, shows that
passivation is due to a change in the metal and that
this change occurs only at the high current densities
resulting from the deposition. The present data are
not sufficiently comprehensive to permit the precise
evaluation of the current density necessary for passiv-
ation. Previous values of the order 10 amp./cm.2
are now held to be too low, the true values being

probably 5—7 times as great. J. S. Garter.
K >ivR« noinv . nor

Electrochemistry of solutions of aluminium
bromide in nitrobenzene. V. A. Plotnikov and
M A Bendetzki (J. Russ. Phys. Chem. Soc., 1927,
59, 493—507).— See A., 1927, 832.

Kinetics of simultaneous reactions. A.
Skrabal (Ann. Physik, 1927, [iv], 84, 624—638).—
A mathematical discussion of the kinetics of simul-
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taneous reactions in reply to the criticisms of the
author’s theory (A., 1927, 188) by Bodenstein (ibid.,
492). R. W. Lunt.

Reaction velocities. Il. W.F.Brandsma (Rec.
trav. chim., 1928, 47, 94—104; cf. A., 1926, 913).—
Theoretical. Scheffer’s formula for reaction velocities
deduced thermodynamically is log
Mi'-i—m)IR+C> where k is the velocity coefficient,
C a constant independent of the nature of the reacting
substances, ez is the sum of the molecular energies,
Alc: the sum of the concentration-free molecular
entropies, and e( and rit are an energy and entropy
respectively of the “ intermediate state.” The latter
refers to the condition of those molecules which will
react in the next unit of time. A further investig-
ation has been made of the physical significance of
e, and 7, With this object two examples of uni-
molecular reaction mechanism are discussed, one
based on the classical theory and the other on the
quantum theory. By calculating the energy and
entropy terms for these examples, and substituting
the calculated values in Scheffer’s formula, the same
value for the reaction constant is obtained as can be
calculated directly by the method of statistical
mechanics. It has been shown that r,, has a physical
meaning, just like the entropy under normal con-
ditions, and the value depends on the unit of time.
The constant O, which must be a universal constant,
is apparently zero for the examples considered.

M. S. Burr.

Velocity of the explosion wave. P. Laffitte
and P. D umanois (Compt. rend., 1928,1 8 6 ,146— 147).
—The author’s method (A., 1925, ii, 135) has been
used for the determination of the rates of propagation
of explosion waves in various mixtures of oxygen
with hydrogen, with nitrogen and hydrogen, and
with methane, under initial pressures of 1—7 atm.
The results have an accuracy of 2%, and show that
the velocities are unaltered by the presence of lead
tetraethyl (1 in 1000). J. Grant.

Combustion of carbon monoxide. . J. P.
Baxter (Phil. Mag., 1928, [vii], 5, 82— 96).—An
account is given of preliminary experiments to com-
pare the action of hydrogen, in combination with
different elements, on the combustion of carbon
monoxide. The methods are similar to those de-
scribed by Harrison and Baxter (A. 1927, 211).
Effects of water vapour on the combustion of carbon
monoxide with air at 1 atm. original pressure have
been examined. There is no apparent relationship
between flame velocity and moisture content, the
relationship varying with the composition of the
emixture. The addition of moisture to the gas
mixture caused a steady reduction in the time taken
to reach the maximum temperature. Violent tem-
perature ;fluctuations, observed in some cases have
been shown to be accompanied by corresponding
pressure fluctuations. The addition of moisture
reduces the time taken for the attainment of the
maximum pressure and as this time decreases the
rate of the subsequent cooling tends to increase. As
the moisture content is increased the amounts of
oxides of nitrogen produced decrease considerably.

A. E. Mitchell.
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Gaseous combustion at high pressures. [IX.
Influence of pressure on the.” explosion limits ”
of inflammable gas-air etc. mixtures. W. A.
Bone, D. M. Newttt, and C. M. Smith (Proc. Roy.
Soc., 1928, A, 117, 553—576).—Observations have
been made on the “ explosion-ranges ” at the ordinary
temperature of hydrogen-air, methane-air, and
carbon monoxide-air mixtures at varying pressures
between 1 and 250 atm. In the first two cases,
whilst the composition of the lower-lirhit mixture
giving 100% combustion remains practically un-
changed, the range of explosibility is progressively
widened by successive increases in the initial
pressure, particularly in the case of methane-air
mixtures. The results on the whole confirm those
of Berl and Werner (cf. B. 1927, 546). The
narrowing of the limits at 10—30 atm. found by
these investigators may be ascribed to the fact that
they used spark ignition, instead of the electrical
fusion of a platinum wore. In the case of carbon
monoxide-air mixtures, the explosion range narrow's
considerably as the initial pressure rises. The same
phenomenon is observed when the nitrogen of the
air is replaced by argon or, to a much slighter extent,
by helium. It is predicted that at some very high
initial pressure carbon monoxide-“ air ” mixtures
will become non-explosive at ordinary temperatures.

L. L. BIRCtrMSHAW.

Pressures produced on inflammation of mix-
tures of carbon monoxide and air and of hydro-
gen and air in a closed vessel. G.B.Maxwer1 and
R.V.Wheeter (J.C.S., 192S, 15—21; cf. A., 1927,317,
1036).—The authors, having had indications that
the values for the dissociation of carbon dioxide
found by Ncrnst and Bjerrum were over-estimated,
applied the “ maximum pressure mixture” method
used by Fenning and Tizard (cf. A., 1927, S26). A
mixture containing 35'5% of moist carbon monoxide
gave the maximum pressure of 6-72 atm. Using
Fenning and Tizard’s method of calculation, the
values of Kp at 2543° Abs. obtained were : Maxwell
and Wheeler 1-35x 10~2, Fenning and Tizard 1-66 X
10~3, Bjerrum 6-4 X 10-3. Expressed as % at 1 atm.
the results are, respectively, 30-1%, 14-9%, and
23-4%.

In view' of this result the authors criticise the
method of determining the dissociation, the more
particularly as it is based on the assumption that
the gases are in chemical equilibrium at the moment
of attainment of maximum pressure. Ellis and
Wilieeler have observed the phenomenon of “ after
burning ” on exploding mixtures of carbon monoxide
and air.

Similar discrepancies in the values of Kp for steam
deduced by this method were observed. By repress-
ing the dissociation with an excess of hydrogen,
mean values for Cvfor steam from 15,° to 2120° were
obtained. Details of the method of calculation are
given. The value 10-8 g.-cal./g.-mol. does not alter
appreciably over the rango 1400—2120°. The results
obtained agree well with those of Womersley (B.,
1922, 163a). H. Ingleson.

Propagation of combustion in hydrocarbon
mixtures. R. Duchene (Compt. rend., 1928, 186,
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220—223).—The rates of propagation of the explosion-
wave fronts in mixtures of C6-hydrocarbons with air;
which were exploded by means of an electric spark
following an adiabatic compression (volumetric coef-
ficient 4-2), rise rapidly to maxima and then fall
slowly to constant values. The highest initial and
maximum speeds attained correspond with an air-gas
mixture richer than that required for complete
combustion (cf. Pignot, B., 1926, 260), and having
an air/hydrocarbon ratio of 6 (approx.). The in-
tensity of the light emitted increases during the
propagation of the flame progressively (e.g.,” with
benzene), or discontinuously (e.g., wdth cycfohcxane).
The second type is more usual, and since the luminosity
often occurs in both the burnt and unbumt portions
of the gas mixture, the combustion of the gas in two
phases is indicated. The addition of lead tetraethyl
(1—2%) inhibits the appearance of the second phase
and this confirms the opinion of Aubert, Pignot, and
Villey (cf. B., 1928, 5) that this substance reacts
during a prelimiary phase of the combustion.
J. Grant.

Theory of anti-detonants. P.D umanois (Compt.
rend., 192S, 186, 292—293; cf. B., 1926, 619).—
The experiments of Moureu, Dufraisse, and others
(this vol., 180) and of the author have shown that
the theory in which anti-detonants act as accelerators
of the rate of combustion is not correct. The theory
of the former authors, however, that the formation of
unstable peroxide in the liquid phase during the
compression period is inhibited by anti-detonators,
explains the behaviour of hydrocarbons giving rise
to detonation in high-compression riiotors, and also
the phenomena associated witif self-ignition. Thé
temperature of ignition of the normal hydrocarbon
mixture is of more iniportance than the actual
proportion of anti-detonant present. J. Grant.

Thermal decomposition of nitrogen pentoxide.
F. 0. Rice and (Miss) D. Getz (J. Physical Chem.,
1927,31,1572—1580).— The decomposition of nitrogen
pentoxido is not a dust reaction, since removal of
phosphorus pentoxide dust by an asbestos or by an
electrical filter left the velocity unchanged. Phos-
phorus pentoxide is apparently not a catalyst for the
reaction since the velocity coefficients are unchanged
w'hen material obtained from different sources is
used or when its use in the preparation of the pent-
oxide is eliminated. Attempts to demonstrate cat-
alytic activity of nitric acid also failed. Nitrogen
pentoxide is apparently more stable in 100% nitric
acid than it is in the gaseous state or when dissolved
in organic solvents. The results of Lueck (A., 1922,
ii, 433) for the decomposition of the pentoxide in
solutions of carbon tetrachloride have been confirmed
by an independent method. L. S. Theobald.

Velocity of ionic reactions. 1. R. N. J. Saal
(Rec. trav. chim., 1928, 47, 73—93).—Hartridge and
Roughton’s method for the determination of large
velocity coefficients (A., 1923, ii, 744; 1925, ii, 47)
by allowing the reacting liquids to flow together at
constant velocity through a tube, and measuring
various physical constants at different points, has
been applied to the determination of the velocity
of a number of ionic reactions. For this purpose,
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variations of electrical conductivity and potential
witli time have been measured. The possibility of
using hydrogen, quinhydrone, copper, silver, and
silver iodide electrodes, and oxidation and reduction
potentials, has been investigated. The reaction
between hydrogen and hydroxyl ions appears to be
“instantaneous,” i.e., it takes place in less-than
0-004 sec. This is in general the case for reactions
between acids, bases, and salts, provided 110secondary
reactions occur, such as the hydration of anhydrides,
e.g., carbon dioxide, in which the ion or molecule
undergoes a fundamental chango. These secondary
reactions may proceed in measurable time, or they
also may be practically instantaneous. For the most
part the formation of complexes is immeasurably
rapid, but the complex iron and nickel cyanides are
an exception. A number of oxidation and reduction
reactions arc of measurable velocity, but if the
difference between the normal potentials of the
respective pairs of reactants is large; then the velocity
of reaction is generally large also. M. S. Burr.

Rate of hydrolysis and hydrogen-ion concen-
tration. H. Cotin and (Mlle.) A. Chaudun
(Compt. rend., 1928, 186, 142—143).—If the power
of hydrolysis of an acid in solution is due solely to
the hydrogen-ion concentration it produces, then
(Pit—p'H=log k' Ik, where k'a’jlea is the ratio of the
rates of initial hydrolysis of two solutions containing
the quantities a' and a of sugar (a'>a), and the
same amounts of acid. It has been shown for O-1JV-
solutions of hydrochloric, sulphuric, oxalic, formic,
or acetic acids, containing 5% or 40% of sucrose,
that this is not the case, and that in the presence of
added sugar or of salts (potassium bromide, chloride,
or nitrate) tire variations of the hydrolysis coefficient
are independent of those of the pn value. The rate
of inversion is always increased by the addition of a
salt which does not contain an ion in common with
the acid. The pa value is also modified but no
simple quantitative relation exists between these
changes. j. Grant.

Velocity coefficient for bimolecular reactions
m solution. R. G. W. Nourish and F. F. P.
Smith (J.C.S., 1928, 129—138).—Lewis (A., 1918,
ii, 263) has given an expression for the velocity
coefficient of a bimolecular gaseous reaction, &p»—

mx 114x 1021[(a1+C2)/2]2V « 2+w2Ne~£/iii’) (1) where
ai> a2 are *he molecular diameters, uv u2 are the
velocities of the reacting molecules, m is the number
of resultant molecules formed at each collision, and
L is the energy of activation obtained from the
temperature coefficient of the reaction. The authors
ha\ e examined this equation in relation to non-ionic
reactions in solution. The interactions of trimethyl-
amrne with m- and with p-nitrobenzyl chloride in
benzene solution were studied at 25°, 30°, and 35°.
Aj and h2 can be calculated for the reactions from
the temperature coefficients. E,—E2was also calcul-
ated by using equation (1), making the assumption
that no great differences exist in solvation or mole-
cular velocity in the two cases. Thus by division
the relation log, k JkAF~-EjJR T is obtained. The

first method gave E~-E ~ 110 g.-cal., the second,
200 g.-cal.
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An expression is deduced in which corrections for
dissolution arc introduced. On using this to calculate
the velocity coefficient for the reaction between
p-nitrobenzyl chloride and trimethylamine at 30° a
result 1-2x105is obtained, whereas the experimental
value is 0-00219. The various causes which might
account for this difference are discussed.

H. Ingleson.

Comparative studies in oxidation. Il. w. H.
Hatcher and C. R. West (Trans. Roy. Soc. Canada,
1927, [iii], 21, 111, 269—276; cf. ibid., 1926, [iii],
20, I, 327).—In the oxidation of organic sub-
stances by potassium permanganate in acid solution,
formic acid is frequently an ultimate product. The
rate of oxidation of 0-02J/-formic acid by 0-08A-
permanganate has therefore beeii studied in solutions
of sulphuric acid of different concentrations, and
also in phosphoric, acetic, and perchloric acids. The
rate of oxidation is inversely proportional to the
hydrogen-ion concentration. With no acid other
than formic, oxidation was complete in 5 rinri.
The results obtained have been used in the quantit-
ative identification of formic acid as an intermediate
oxidation product of the following substances :
maleic, malic, oxalacetic, fumaric, malonic, tartaric,
lactic, and glycollic acids, and glycol. The curves
obtained by plotting time against the amount oxidised
indicate two main types of reaction : the first where
the oxidation begins with great rapidity and then
slows down in accordance w-ith the requirements of
the formic acid, and the second where the curve rises
more slowly and regularly, following the formic acid
curve only after a considerable time. In the latter
case there is sometimes a point of inflexion between
the first and second parts of the curve. Malic,
tartaric, and perhaps lactic acids are members of the
first group. The oxidation of lactic acid is not so
complete as that of the other acids, and gives rise
to acetic acid which is not further attacked. From
the form of the curves the number of molecules of
formic acid produced can be determined. The
following facts relating to the oxidation of those acids
arc deduced : oxalacetic aoid is not an oxidation
product of malic acid, nor tartaric of fumaric and
maleic acids, pyruvic of lactic acid, oxalic of glycollic
acid, nor, finally, oxalic and glyoxylic acids of glycol;
malonic acid does not produce mesoxalic acid, but
probably passes through tartronic to formic and
glyoxylic acids, and thence gives rise to another
molecule of formic acid. This method of studying
tlie oxidation of a complex organic compound is
claimed to be better than any method depending on
the isolation of intermediate compounds.

M. S. Burr.

Effect of constitution of a chloroamine on its
hydrolysis constant. F. G. Soper and G. F.
Smith (J.C.S., 1928, 138—143).—A continuation of
previous work (A., 1924, i, 1176; 1925, i, 381). A
20% acetic acid solution v-as employed as solvent
with the object of increasing the range of concen-
trations within which determinations could be made.
The authors conclude as a result of variation of the
aryl and acyl radicals R" and R, respectively, in the
chloroamines NR'RCI that when R" is kept constant
whilst R is varied the hydrolysis constants of the



250

series decrease when a similar change in R in a series
of fatty acidswould lead to an increase in the ionisation
constants of the acids. Substitution in the aryl
nucleus (with R constant) causes an increase in the
hydrolysis constant when a similar substitution in
the phenol R'-OH would cause an increase in the
ionisation constant of the phenol. It is thought that
these facts may be explained by assuming that
chloroamines can exist in tautomeric forms.
H. Ingleson.

Esterification in mixed solvents. B. V. Bhide
and H. E. Watson (J. Indian Inst. Sci., 1927, 10A,
71—77).—See A., 1927, 1036.

Thermal and photochemical
of caryophyllene nitrosite.

decomposition
P. Valenzuela and

F. Daniets (Philippine J. Sci., 1927, 34, 187—197).

—The thermochcmical decomposition of caryophyllene
nitrosite has been examined quantitatively in nitro-
benzene, paraffin, and limonene solutions at 76°,
100°, and 110°. The reaction appears to be complex.
The velocity coefficients differ -widely in the differ-
ent solvents; for nitrobenzene solutions they are
abnormal, but in the other two solvents at 100—110°
they are normal. E. Holmes.

Reduction of methylene-blue in hexose-phos-
phate mixtures. G. Blix (Skand. Arch. Physiol.,
1927, 50, 8; Chem. Zentr., 1927, ii, 1352)—With
0-5J/-phosphato and pa 7-5 at 37-5° the decolorisation
time falls with increasing hoxose concentration;
Isevulose is oxidised 6—11 times as rapidly as mannose
and galactose 15—20 times as rapidly as dextrose.
The reaction velocity increases uniformly with
increasing phosphate concentration and diminishing
hvdrogen-ion concentration; it is reduced or un-
changed by neutral salts. Apparently, in phosphate
solution the hexoses form a readily oxidisable com-
pound (hexose-X) which attains equilibrium at 37°
in 2—3 hrs. The velocity of decolorisation is in-
creased by small (max. 10~*Jf) and decreased by
larger concentrations of ferric or cupric salts. The
favourable influence of metallic salts, but not the
total oxidation, can be arrested by hydrogen cyanide.
The oxidation is not affected by insulin, butis arrested
by 5x 10'5l/-adrenaline (in alkaline solution) or by
10"4J/-pyrocatechol. The significance of the results
is discussed in connexion with tho oxidation-reduction
system of the cell. A. A. Eldridge.

Reactions depending on vapour at interface
of two immiscible liquids. G. Harker and R. K.
Newman (J. Proc. Roy. Soc. New South Wales,
1926, 60, 45—54).—Tho rate of the hydrolysis over
a given area of an fsoamyl acetate-dilute hydro-
chloric acid interface at 100° is practically equal to
that of the hydrolysis which occurs over an equal
area of a solution of hydrochloric acid of the same
concentration when the mixed saturated vapour of
water and the ester is passed over it. As in the
previous experiments with benzyl chloride (A., 1924,
ii, 307), it is therefore clear that at the liquid-liquid
interface tho saturated vapours of both liquids are
present. The rate of reaction at this interface is
scarcely altered by increase in pressure.

R. Cuthilr.
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Heterogeneous reactions with a continuously
changing solid phase. 1. S. Liepatov [with H.
Salgaller] (Ber., 1928, 61, \B\, 45—55)."—A study
of the reaction between barium and copper acetates
and nitroalizarin, used in two forms obtained respect-
ively by decomposing the sodium salt by hydro-
chloric acid and washing the product with water
until free from sodium and chlorine and by washing
the free acid with alcohol and water. The products
are colloidal but differ in degree of dispersivity as
shown by their rate of reaction with copper acetate.
The chemical nature of the reaction between nitro-
alizarin and barium acetate is established by observ-
ations on the effect of the successive treatment of
the acid with barium acetate and barium hydroxide.
The change cannot, however, be expressed on the
basis of the usual assumption of a constant active
mass of the solid phase. It is therefore assumed that
the latter is appreciably, although slightly, soluble
in water and that the reaction occurs mainly -within
it; the whole mass of the solid phase therefore
participates in the change and its concentration is
consequently a variable quantity. Possibly a slow
reaction takes place in the liquid phase. The kinetics
of the change arc expressed by the equation dx/dt=
K[A—yx), in which y is a constant dependent on the
velocity of the secondary process (cf. Liepatov, A.,
1926, 674, 789). Since this equation is also applicable
not only to adsorption but also to swelling and
diffusion it is regarded as having its origin in Fiek’s
law of diffusion. It is probable that the rate of
chemical change is great in comparison with that
of diffusion which isExperimentally determined.

The influence of electrolytes (acids and salts) on
the course of the change has been examined.

H. Wren.

Rate of decomposition of commercial calcium
cyanide. M. S. Benjamin (J. Proc. Roy. Soc. New
South Wales, 1926, 60, 38—44).—Treatment of a
commercial calcium cyanide with sulphuric acid (1 : 4)
under the ordinary pressure gave less than the
theoretical amount of hydrogen cyanide, but the
yield was much improved by reducing the pressure,
and cooling the reactants in a freezing mixture, a
fact which is probably a consequence of the readiness
with which hydrogen cyanide forms secondary and
polymerisation products. The rate of evolution of
hydrogen cyanide at 20° in air saturated with water
vapour was very low, but was somewhat greater
when a growing plant was present, and very
much greater in an atmosphere of carbon dioxide
saturated with water vapour. Field experiments
showed that, weight for weight, calcium cyanide is
a more efficient fumigant than the potassium salt
and sulphuric acid, presumably because calcium
cyanide evolves hydrogen cyanide actually in con-
tact with thC living, parts.Qf,the plant, a higher.local
concentration thus being attained than is possible
when the potassium salt is used. R. Cuthirr.

Metallic corrosion in the light of quantitative
measurements. G. D. Bengough, J. M. Stuart,
and A. R. Lee (Proc. Roy. Soc., 1927, A, 116, 425—
467).—The present position of the theory of corrosion
as chemical or electrochemical oxidation of a metal
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is reviewed and discussed. The factors, independent
of the corroded metal, which influence the process
are the temperature, the pressure of the oxygen gas,
the hydrogen-ion concentration, the amount and dis-
tribution of the oxygen supply, the nature and dis-
tribution of the corrosion products, the conductivity
of the liquid, and the metal-ion concentration. The
factors relating to the metal include the electrical
properties of the metal, the state of aggregation, the
presence of internal stresses, the overvoltage, and,
for impure metals, the nature and concentration of
impurities in solid solution. Previous quantitative
methods of investigation are criticised and a new
oxygen absorption method of measuring corrosion is
described. Most of the external factors mentioned
above are known and controllable. The oxygen
absorption-time curves of zinc undergoing corrosion
under various conditions have been obtained with
the new apparatus and their interpretation is discussed.
W. E. Downey.
Velocity of dissolution of aluminium. W.
Kuczynski (Rocz. Chem., 1927, 7, 397—401)—The
velocity of dissolution of aluminium plates in 1-5N-
hydrochloric acid diminishes if nitrates or chlorates
be added to the acid. Aluminium anodes passivated
in potassium chromate dissolve unevenly in the acid,
giving a pitted surface. R. Truszkowski.

Chemical properties [corrosion] of pure
aluminium. C. Matignon and J. Caivet (Compt.
rend., 1927, 185, 909—912; cf. A., 1927, 657).—
The rate of corrosion of pure aluminium (99-3%)
prepared by the method of Hoopes (B., 1926, 63)
has been measured in terms of the hydrogen liberated.
With a I-67A7-solution of sodium hydroxide at 23°
the initial rate for pure aluminium is less than for
ordinary aluminium, but the final rates are nearly
the same. Pure, clean aluminium is only slightly
attacked by pure hydrochloric acid (2-6517) at 24°.
The rate of attack is greater for an uncleaned sample,
and is increased by the addition of impurities such as
salts of copper (1-9 mg. copper per litre) or mercury,
but not by salts of iron, zinc, or tin. J. Grant.

Intensive drying. A. Smits (Chem. Weekblad,
1928, 25, 82—90).—The methods, apparatus, and
conclusions of the author and his co-workers are
summarised. The effect of drying is to shift the
equilibria which result in fluids from the existence of
a very small proportion of the total molecules in an
active state; this proportion is of the order of 10~10,
which is of the magnitude of the proportion of water
molecules necessary for the activation of an inactive,
completely dried system. S. I. Levy.

Mechanism of the oxidative action of hydrogen
peroxide in the presence of ferrous iron. Oxid-
ation of glycollic acid. S. Goldschmidt, P.
Askenasy, and S. Pierros (BOI".-* 1928, 61, [B],
223 233). Hydrogen peroxide, when mixed with
ferrous sulphate and glycollic or glyoxylic acid,
causes oxidation within a few seconds. Tho extent
of the reaction depends on the molecular ratio of
ferrous sulphate to substrate. The change can only
be caused by the ferrous salt and comes to an end
when ferrous is completely converted into ferric
iron. A similar change is not induced by ferric iron
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or by a previously-prepared mixture of ferrous salt
and hydrogen peroxide. The presence of ferric iron
causes a very slow consumption of hydrogen peroxide
which invariably occurs when the quantity of the
latter, in presence of ferrous iron and substrate, is
greater than that required in the primary reaction.
The greatest proportion of hydrogen peroxide per
mol. of glycollic acid which can be used for exclusive
production of glyoxylic acid depends on the con-
centration of ferrous iron and substrate and becomes
more nearly equal to that used in tho primary reaction
as the concentration of iron diminishes. Glyoxylic
acid is further oxidised to oxalic acid when its pro-
portion has become considerable. Glycollic acid is
not appreciably attacked by hydrogen peroxide alone,
whereas in presence of ferric iron it is very slowly
oxidised through glyoxylic to formic and carbonic
acids.

Since the consumption of peroxide depends on
the quantity of ferrous iron, it is highly improbable
that the change is truly catalytic. It appears rather
to be an induced reaction. It is unlikely, however,
that ferrous glycollate is an intermediate product (cf.
Wieland and Franke, A., 1927,944) since the maximum
consumption of hydrogen peroxide is observed with
conditions (pH 3-6) under which this salt is almost
completely converted into glycollic acid. More
probably the primary product is a ferrous peroxide
(cf. Manchot, A., 1903, ii, 151), formed without
change of valency of the metal and in part reacting
with glycollic acid to give glyoxylic acid and re-form
the ferrous iron, whereas a second part is converted
by ferrous into ferric ions. H. Wren.

Catalysis of ethyl formate [hydrolysis] by
monochloroacetic acid and of ethyl acetate
[hydrolysis] by dichloroacetic acid in neutral
salt solutions. H. S. Harnbd and J. E. Hawkins
(J. Amer. Chem. Soc., 1928, 50, 85—93).—On addition
of halides of sodium or potassium or of sodium nitrate
the velocity of hydrolysis increases rapidly and passes
through a maximum; no initial increase occurs in
presence of potassium nitrate and with barium
chloride salt saturation occurs before the maximum
is reached. Addition of sulphates produces a rapid
decrease in velocity which passes through a minimum;
this is due to the removal of hydrogen ions to form
hydrogen sulphate ions. Methods of calculating the
activity coefficients of the acids are worked out.

S. K. Tweedy.

Acceleration of the reduction of indigo by
pyridine. A. Binz and G. Prange—See B., 1928,
83.

Theory of autoxidation and anti-oxygenic
action. C. Moureu and C. Dufraisse (Compt.
rend., 1927, 185, 1545—1548).—A comment on the
criticism by Perrin (A., 1927-, 609) of the authors’
theory. J. Grant.

Autoxidation and antioxygenic action.
Theory of the mechanism of the catalysis of
autoxidation. C. Moureu and C. Dueraisse
(Compt. rend., 1928, 186, 196—199; cf. this vol.,,
180).—The authors’ discussion of Perrin’s theory of
the mechanism of oxygenic action, and of his criticism
of their own theory, is continued and summarised.



252

The behaviour of certain catalysts both as anti-
oxygens and as antilumiiiants is probably the result
of independent influences; and a theory -which attri-
butes the two effects to the same cause cannot bo
reconciled with phenomena such as the inversion of
catalysis during an auto-oxidation reaction, or the
relationship of inverse catalysts. The work of
Gaffron (A., 1927, 1225) is explainable by the authors’
theory in which the formation of a primary peroxide,
containing active oxygen only, is followed by its
catalytic destruction with the liberation of all the
oxygen. J. Grant.

Reichinstein’s displacement principle. F. H.
Constable (Proc. Camb. Phil. Soc., 1928, 14, 56—
64).—An attempt has been made to deduce a new
displacement principle for the velocity of a bimole-
cular reaction at a catalyst surface. Reichinstein
(*“Die Eigenscliaften des Adsorptionsvolumens,” 1916)
assumed that the total number of molecules of all
substances adsorbed by a given surface is constant,
and independent of their concentrations in the space
around the surface layer. The new work takes into
account the lack of heterogeneitylof the surface, and
the Langmuir-Frankel theory of inelastic collisions
of gaseous molecules with a solid surface.

R. A. Morton.

Catalytic decomposition of nitric oxide. S.
Uchida (J. Soc. Chem. Ind. Japan, 1927, 30, 171—
ISO).—The author has previously found that the
lowering of the yield of the product of the catalytic
oxidation of ammonia by too long contact of the gas
mixture on the catalyst was largely due to the
catalytic decomposition of nitric oxide into nitrogen
and oxygen, and concluded that the reaction is of the
first order at 600°, the velocity coefficient being
1/170 of that of oxidation of ammonia for the same
catalyst. This conclusion is now confirmed experi-
mentally. The catalytic decomposition of pure
nitric oxide was effected by a transpiration method
by using platinum gauze and ferric oxide (with or
without bismuth oxide) as catalyst at various tem-
peratures in the range of 600—1000°. A part of
the effluent gas was passed through 90% sulphuric
acid, and the amount of nitric oxide decomposed
was calculated from the quantity of the higher
nitrogen oxide absorbed in the acid. The reaction
is of the first order when the temperature is com-
paratively low (600—700°). At higher temperatures,
however, the velocity coefficient as calculated under
the assumption of the first-order reaction varies, and,
indeed, it decreases gradually with the time of con-

tact. This may be duo to the oxygen set free during
the reaction (cf. Green and Hinshelwood, A.,
1926, 915). The velocity coefficient (as first-order

reaction) at 600° is 0-39 for platimun gauze and 0-013
for ferric oxide. These two values are only 1/80
of those obtained by calculation, but the ratio of
platinum and ferric oxide values is fairly concordant
with the previous calculated value, i.e., 28 :1. From
the temperature-velocity coefficient diagram, the
temperature at which nitric oxide begins to dissociate
at a platinum surface was found to be 500°, which
was in good agreement with the results of various
authors. S. Oka.

BRITISH CHEMICAL ABSTRACTS.— A.

Reduction of potassium nitrate by water-gas.
J. Mitbauer and V. JuDENid (Chem. Obzor, 1926,1,
16—22; Chem. Zentr., 1927, jii, 1338).—The action
of hydrogen on a mixture of potassium nitrate and
potassium or sodium hydroxide at 440—480° affords,
in the presence of cupric oxide as catalyst, 96% of
the calculated yield of nitrite. The action of carbon
dioxide at 200—400° gave 65—70%, and of water-
gas 70—75% of the calculated yield. The addition
of calcium chloride effects no improvement.

A. A.  Eldrid(je.

Decomposition of calcium cyanamide. II.
Action of Japanese acid earth on calcium
cyanamide solution. E. Tomita (J. Soc. Chem.
Ind. Japan, 1927, 30, 194—19S).—The freshly-pre-
pared calcium cyanamide was extracted with water,
the solution was added with various amounts of
Japanese acid earth, and the whole kept stirred for
1 hr. at various temperatures between 0° and 90°,
the amounts of cyanamide in the filtered solution
being compared. Addition of the acid earth dimin-
ished the alkalinity of the extracted solution and
lessened the decomposition in the solution. The
effect is more marked if the acid earth is previously
dried at 105°. The higher the temperature, the
greater was the amount of decomposition, the differ-
ence being more marked in the case of the undried

earth. N. Kameyama.

Catalytic activity of metallised silica gels.
Il1. Synthesis of water. L.E. Swearingen and
L. H. Reyerson (J Physical Chem., 1928, 32, 113—
120; cf. A., 1927, 839, 1038).—The catalytic activity
of the gels previously used (A., 1927, 198) in synthes-
ising water from mixtures of oxygen (6—9%),
hydrogen (50%), and nitrogen has been determined
over the temperature range —17° to 290° at various
rates of flow. The silvorised gel initiates the reaction
below 100° and its efficiency increases with rise of
temperature, the mostrapid increase occurring between
140° and 180°. Above 200°, the whole of the oxygen
present is removed. The copperised gel shows a
measurable reaction at 80°, and the efficiency increases
steadily to 165°, when a rapid rise occurs, and at
200° complete conversion of the oxygen into water
takes place. The platinum and palladium gels are
100% efficientat all temperatures studied provided the
rate of flow of the gas mixture is sufficiently slow,
and the platinum gel is the more efficient of the two
with the faster rates of flow. The copper catalyst
compares favourably with that prepared by Pease
and Taylor (A., 1922, ii, 701). L. S. Theobald.

Catalysis and the dissolution of aluminium.
M. Cbntnerszwer (Z physikal. Chem., 1928, 131,
214—225).—Metals which reduce the overvoltage of
hydrogen greatly accelerate the dissolution of alumin-
ium in acids when the two metals are placed in
contact, on account of the activation of the surface
due to removal of the passive layer. In sulphuric
acid aluminium is so strongly passive that even
platinum is incapable of producing activation, which
is, however, gradually brought about by addition
of chlorine ions to the solution. Amalgamated
aluminium dissolves in Ar-hydrogen chloride solutions
25 times'as rapidly as does the pure metal, there
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being an induction period of 2 hrs. The maximum
velocity of evolution of hydrogen from water by the
amalgamated metal is 0-12 cm.3/min./cm.2; the
surface of the metal rapidly becomes covered with
a grey film of aluminium hydroxide, and the dis-

solution velocity diminishes. H. F. Gittove.
Copper sulphate as the Deacon chlorine
Catalyst? R. A. Beebe and D. B. Summers (J

Amer. Chem. Soc., 1928, 50, 20—24; cf. Taylor, A,
1926, 365).—Hydrogen chloride converts anhydrous
copper sulphate quantitatively into copper chloride
(or oxychloride) at 450° within 6 hrs. The latter
compound, therefore, is the true catalyst when copper
sulphate is used in the Deacon process.
S. K. Tweedy'.

[Catalytic] conversion of alcohols into petrol-
eum spirit. A. Mailhe and Renaudie—See B.,
1928, 117.

Catalytic preparation of formaldehyde. B.
Neumann and P. Biljcevic.— See B., 1928, 82.

Catalytic decomposition of formic acid vapour.
C. H. D. Cirark and B. Toptey (J. Physical Chem.,
1928, 32, 121—126).—The catalytic decomposition
of formic acid vapour has been studied by the methods
previously used (Hinshelwood and Topley, J.C.S,,
1923,123, 1014) at 210° for osmium, nickel, tungsten,
molybdenum, and tantalum. The values of the
unimolecular velocity coefficient, kc0j, calculated for
200° and a surface of catalyst 1 cm.2 in a reaction
bulb of 20 c.c. are for osmium 9-2 X10"2, and for
nickel 1X10~4. The values of kco, calculated on the
same basis, for silica, pyrex and soda glasses, and
tungsten are 1x10 "6, 1-5 X 10~G4 x 10~6,and 2-5 X 105,
respectively. With molybdenum and tantalum, the
decomposition does not follow the usual course, a
marked excess of hydrogen being produced, and with
nickel, under the conditions employed, no methane
was formed (cf. Wescott and Engelder, A., 1926,
093). L. S. Theobald.

Improved activated magnesium for the pre-
paration of the Grignard reagent and a com-
parative study of various catalysts. H. Gitman,
J. M. Peterson, and P. Schulze (REC. trav. chim.,
1928, 47, 19—27)—By heating with iodine in a
vacuum an alloy of magnesium containing 12-75%
of copper, a product is obtained which is much more
active in Grignard reactions than Baeyer’s activated
magnesium. It is only necessary to use this com-
pound to start the reaction, which may bo continued
with the ordinary magnesium catalyst. The copper-
magnesium compound loses its activity by exposure
to the air for a short time but becomes still more
highly active when re-heated. Comparative tests
have also been made with a number of catalysts
other than activated magnesium. M. S. Burr.

Negative catalysts for the hydrogenation of
fatty oils. 1V. Influence of impurities in the
catalyst-carriers. S. Ueno and T. Saida (J. Soc.
Chem. Ind. Japan, 1927, 30, 374—377).—A sample
of the kieselguhr was recovered from a spent nickel
catalyst by treatment with dilute sulphuric acid
and alkali. Nickel catalysts were prepared by using
the original and the recovered kieselguhr, and the
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results were compared. The recovered Kkieselguhr
was as effective as the original material, in spite of
the fact that the former contained much impurity,
especially calcium sulphate, which would have had
a retarding influence on the catalytic reaction. It is
concluded that the inhibiting influence of these
impurities depends on their existence in the system
in a peculiar form. Y. Tomoda.

Electrolytic formation of magnesium amalgam
and its decomposition by the air. N.W.Kondy-
rev (Ber.. 1928, 61, [B], 208—212).—Magnesium
amalgam is obtained by electrolysis of an ethereal
solution of magnesium ethyl bromide using a mercury
cathode and a magnesium anode. The product
usually contains less than 1% of magnesium but
richer alloys are prepared by squeezing the warmed
amalgam and collecting the crystalline portion. The
amalgam reacts readily with moist air at temperatures
below 40—50° with production of magnesium hydr-
oxide and hydrogen. Above this temperature interval
reaction does not occur to any great extent in ordinary
air although decomposition takes place in air saturated
with aqueous vapour at all temperatures between
15° and 100°. Examination of the electrical resist-
ance, cooling curve, and change in E.M.F. with vary-
ing temperature does not disclose any discontinuity.
The increasing apathy of magnesium amalgam towards
air with rise of temperature is attributed therefore to
the increasing “ humidity deficit.” H. Wren.

Electrochemical oxidation of [s-phenylprop-
ionic acid. F. Fighter and R. Senti (Festschr.
A. Tschirch. 1926, 410—414; Chem. Zentr., 1927, ii,
54—55).—Electrolytic oxidation of p-phenylpropionic
acid partly dissolved, partly suspended, in 2A’-
sulphuric acid, with a current density of 0-004
amp./cm.2 (the anode being a lead vessel coated
with lead dioxide and the cathode a lead stirrer)
yields p-hydrocoumaric acid (plilorotic acid), together
with quinone, quinol, propionic acid, succinic acid,
and phenolic condensation products. P-Phenylprop-
ionyl peroxide, m. p. 37°, explodes at 130°, was
obtained from j3-phenylpropionyl chloride, b. p. 117—
119°/13 mm., acetone, and sodium peroxide solution
at 0°; when exploded by heating it yielded aS-di-
phenylbutane, m. p. 52°. A. A. Eildridge.

Photochemistry of chlorine. F. Weigert and
M. Nicotia (Z physikal. Chem., 1928,131, 267—277).
—The occurrence of isochromatic fluorescence in pure
dry chlorine has been investigated by means of the
Bunsen-Roscoe actinometer employed in conjunction
with a mercury-vapour lamp. Contrary to expect-
ation, decrease of the distance between the vessel
containing chlorine and the actinometer causes the
quantity of hydrogen chloride produced to diminish by
about 60%. Lambert’s law is held to be invalid for
chlorine, and the occurrence of fluorescence could not
be substantiated. H. F. Gitibe.

Photochemical union of chlorine and hydrogen.
I. .S. Horiba and T. Ichikawa (Sexagint [Osaka
celebration], Kyoto, 1927, 73—94).—The primary
changes during the photochemical reaction between
chlorine and hydrogen have been studied by recording
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the minute pressure changes of the reacting system
on a photographic film with the aid of an optical lever
and oscillograph. The photochemical induction
period, in the sense of a period immediately after
exposure to light during which the reaction does not
proceed, does not exist. For an initial period of To—
2 sec., however, the velocity of the reaction changes
with time, finally attaining a steady value, and it is
this phase of the reaction which is more correctly
termed the induction period. The existence of a chain
mechanism is confirmed by the results.
H. F. Gitibe.

Photochemical formation of carbonyl chloride.
Il1l. M. Bodenstein and T. Onoda (Z phy5|kal
Chem., 1928,131, 153—174).—The principal reaction
between chlorine, carbon monoxide, and oxygen at
the ordinary temperature results in the formation of
carbon dioxide, whilst as the temperature is raised
the quantity of carbonyl chloride produced increases,
until at 300° formation of carbon dioxide ceases. The
course of the reaction at high temperatures is governed
by the equation d[COCI2)/df = i/[CI2/[CO], where |
is the intensity of light absorbed. The reaction is
unaffected by oxygen. From 270° to 300° the velocity
coefficient of the carbonyl chloride formation is con-
siderably influenced by hydrolysis of the reaction
product by water vapour; at the higher temperatures
all the water present is removed in the early stages of
the reaction. At 400° simultaneous chemical and
photochemical formation of carbonyl chloride may be
observed by employing low pressures and intense
irradiation. The equilibrium of the reaction in the
dark is unaltered by illumination. H.F. Girive.

Photochemical synthesis of carbonyl chloride.
J. Cathala (J. Chim. phys., 1927, 24, 663—711).—
An apparatus is described for measuring the rate of
combination of carbon monoxide and chlorine under
the influence of rays from a gas-filled quartz mercury
lamp. The gaseous mixture was prepared by decom-
posing purified carbonyl chloride at a temperature
above 800°. A method for the purification of carbonyl
chloride by distillation in a vacuum is described.
The progress of the reaction was examined by deter-
mining the proportion of combined and uncombined
chlorine in the gaseous mixture after definite periods
of illumination. The rate of the reaction is best
expressed by the equation <f[COCIZJ/di = £[CO] X
[Clj]:, which is the same as that found by Bodenstein
(Rec. trav. chim., 1922, 41, 585) for the thermal
synthesis of carbonyl chloride. Oxygen and carbon
dioxide have a strong inhibiting effect on the photo-
chemical reaction, but not on the thermal reaction.
The retarding effect of carbon dioxide is due to the
oxygen produced by the decomposition of the carbon
dioxide by ultra-violet light. If the active rays are
screened off, carbon dioxide has no longer any influ-
ence on the photochemical reaction. If the'photo-
chemical synthesis is carried out at 357° the carbon
dioxide is again without effect, probably because the
retarding effect of the oxygen is destroyed at this
temperature. The course suggested for the photo-
chemical synthesis is the same as that adopted by
Bodenstein (loc. cit.) for the thermal synthesis.

M.S. Burr.

BRITISH CHEMICAL ABSTRACTS.— A.

Photolysis of sodium hypochlorite solutions.
A.J. Alitmand and W. W. W ebb (Z. physikal. Chem.,
1928, 131, 189—204).—The quantity of sodium
chlorate produced by the photochemical decomposi-
tion of sodium hypochlorite solutions is independent
of the chloride, sulphate, and free alkali concentr-
ations, the intensity of illumination, and the hypo-
chlorite concentration from 0-08i¥ to OOIIf; at
higher dilutions the chlorate yield diminishes. In-
crease of the average frequency of the absorbed light
results in increased yield. Measurements of the
guantum efficiency of the reaction show that at con-
stant frequency decrease of hypochlorite concentration
causes the ratio A (molecules decomposed/quanta
absorbed) to decrease markedly, whilst increase of
frequency causes a great increase of Xas the 254 ji
group of mercury arc lines is approached. Extinction
coefficient measurements show the Lambert-Beer law
to be valid for sodium hypochlorite solutions, and
that the extinction coefficient is independent of the
reaction products. The extinction coefficients for the
mercury lines of wave-length 436 and 405 (ig are 0-08
and 0-40, respectively. The mechanism of the decom-
position at wave-length 254 gu cannot be identical
with that of the photolysis of aqueous solutions of
hypochlorous acid and of chlorine, and a modified
scheme is suggested for the reaction. H.F.Gillbe.

Photochemical decomposition of nitrous and
nitric oxides. J. Y. Macdonald (J.C.S., 1928,
1—14).—The decomposition of the gases has been
studied using light of wave-length 1860-—1990 A.
with the object of calculating the quantum efficiency
of the processes and of determining the mechanism of-
the decompositions. These efficiencies were found to
be 3-9+0-2 for nitrous oxide and 0-73i0-00 for nitric

oxide. The value for nitrous oxide is constant over
the range of temperatures employed (0—40°). The
absorption coefficient increases T47-L0-05 times

for a rise of 10°. In the experiments, pressures of
about 20—650 mm. and exposures varying from 2 to
66-5 min. were employed. W.ith nitrous oxide there
is no induction period. It is shown that nitrous
oxide absorbs much more strongly than does nitric
oxide. Beer’s law holds strictly for both gases.
The gases decompose according to the following
general equations: 4N2=2NO0 + 02+3N2, 2NO=
N2+ 02 and 3NO=N20+N 02 the former reaction
predominating for nitric oxide. Possible mechanisms
of these changes are discussed. H.Ingleson.

Photochemical decomposition of azomethane.
H. C. Ramsperger (J Amer. Chem. Soc., 1928, 50,
123—132; cf. A., 1927, 425, 737).—The ultra-violet
absorption curve of azomethane is maximal at about
3390 A. and minimal at 2700 A. The photochemical
decomposition of this substance in the mercury lines
at 3660 A. Was followed by pressure measurements;
in each of four experiments at different pressures
two molecules of gas were decomposed for each light
guantum absorbed, which may be due to the activ-
ation of an azomethane molecule by transference of
energyr from a newly-formed ethane molecule. The
temperature coefficient does not exceed T02 per 10°.
The results are discussed in light of the second theory
suggested by Rice and the author. S. K. Tweedy.
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Thermal and photochemical decomposition of
azo-compounds, and the problem of reaction
rates. H. C. Ramsperger (Proc. Nat. Acad. Sci.,
1927,13, 849—S53).—A preliminary account is given
of experiments which have established that the rate
of thermal decomposition of azofsopropane is constant
in the pressure range 0-025—4-60 cm., and in the
temperature range 250—290°. The observed rate
corresponds with a heat of activation of 40,9007°500
g.-cal. The results are discussed with reference to
theory of unimolecular reactions and with the photo-
chemical decomposition of azoisopropane.

R.W. Lunt.

Reduction of carbon dioxide by light. E.
Baur (Z. physikal. Chem., 1928, 131, 143—152).—
A discussion of the mechanism. H. E. Gitibe.

Photochemical changes of hydrocarbons. S.
ToHoczko (Przemysl Chem., 1927, 11, 245—253;
Chem. Zentr., 1927, ii, 546).—On exposure of ethane
to light from a mercury lamp (X 2300—4000 A.),
hydrogen and methane were produced; the contraction
was determined. The composition of the condensate
was not determined; the reactions (E+ )C2He=
Cs(z+)H.|(r+i)+2+a:H2 and (r+ )C2H,,=
Qz+HZAi+2+2+zCH, are postulated. Methane is
not affected by the radiation. A. A. Eldridge.

Formation of formaldehyde and of sugars by
the action of ultra-violet rays on alkali and
alkaline-earth hydrogen carbonates. G. Mezza-
drotli and G. Gardano (Atti R. Accad. Lincei,
1927, [vi], 6, 160—165).—The hydrogen carbonates
investigated were those of barium, calcium, strontium,
magnesium, sodium, potassium, lithium, and ammon-
ium. Of these, the calcium salt is decomposed the
most, and the sodium salt the least, rapidly by ultra-
violet rays. Ammonium hydrogen carbonate gives a
greater proportion of aldehyde than the alkali hydrogen
carbonates, but the greatest yield of formaldehyde is
obtained from calcium hydrogen carbonate. The
amount of formaldehyde formed rises to a maximum
and then gradually diminishes, owing to oxidation and
polymerisation. The presence of sugar in small
amounts is observable immediately formaldehyde
appears. T.H. Pope.

Photochemical reactions. Influence of polar-
ised rays on the reaction between sodium and
potassium amalgams and water. H. L. Anand
and S. S. Bhatnagar (Z physikal. Chem., 192S, 131,
134—142).—The influence of polarised light on the
reaction between water and amalgams of the alkali
metals is selective as regards the polarisation; the
greatest influence is exerted when the plane of the
electric vector is parallel to the plane of incidence,
and the least when the two are at right angles. The
conception that the first stage, ip a photpchemical
reaction consists in the emission of electrons has been
confirmed. H p Giripe.

Becquerel effect. N. Sasaki and K. Nakamura
(Sexagint [Osaka celebration], Kyoto, 1927, 249—
254).—The Becquerel effect exhibited by the light-
sensitive solutions of an iron salt and iodide is due to
the change of concentration of the iodide ion.

H.F. Gillbe.
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Non-activity of infra-red radiation in thermal
acceleration of reduction of eerie ions by acet-
aldehyde in acid solution. C. Fromageot (Bull.
Soc. chim., 1927, [iv], 41, 1585—1588).—When eerie
ions are reduced by acetaldehyde in acid solution at
the ordinary temperature, only activated aldehyde
molecules are oxidised, and the rate of reaction is
ultimately determined by the rate of activation.
Infra-red radiation does not influence the rate of
reaction, nor does the frequency of the absorbed
radiation calculated from the temperature coefficient
of the reaction velocity appear to correspond with
any of the absorption bands of the aldehyde. This
reaction, therefore, does not agree with Perrin’s view
that the thermal acceleration of a reaction is brought
about by certain infra-red frequencies occurring at
the higher temperature, unless it is assumed that the
radiation is absorbed by the water before it reaches
the aldehyde molecules. R. Cuthinr.

Characteristic surface of photographic films.
H. Arens and J. Eggert (Z. physikal. Chem., 1928,
131, 297—309).—A three-dimensional method of
representation has been developed for the relationships
between the degree of blackening of a photographic
emulsion and the logarithms of the intensity of
illumination and time of exposure. H. F. Gitibe.

Tentative hypothesis of the latent
A. P. H. Triyel1i—See B., 1928, 107.

Intensification of the latent image. |Il. De-
composition of hydrogen peroxide and the
mechanism of latent image intensification.
E. P. Wightman and R. F. Quirk.—See B., 1928,
141.

image.

Intramolecular rearrangement by photo-
chemical action. (Mm®.) R amart-Lucas and F.
Salmon-Legagneur (Compt. rend.,, 1928, 186,

39—41).—The action of ultra-violet light alone is
capable of converting wobutyl bromide into ferf.-butyl
bromide and propyl bromide into isopropyl bromide
without any trace of dissociation. This supports the
authors’ theory that such changes involve the move-
ment of single electron linkings only, with an inter-
mediate stage in which some of the atoms are linked by
semi-valencv (cf. Perrin, A., 1927, 1009).
B. W.Anderson.

Changes in carbohydrate solutions due to sun-

light in presence of uranium salts and to ultra-

violet rays. Abelous, Aloy, and Valdiguie
(Compt. rend. Soc. Biol.,, 1927, 96, 1385—1386;
Compt. rend., 1927, ii, 674).—Lawulose and such

sugars as are formed by hydrolysis of other carbo-
hydrates readily suffer change in sunlight in presence
of uranium salts and in ultra-violet light with formation
of aldehydic substances, particularly formaldehyde.
A. A. Eldridge.
Photolytic action on pure sucrose of the total
or filtered radiations of the mercury arc. A.
Andant and E. Rousseau (Compt. rend., 1928,186,
365—366).—The formation of dextrose in a fresh 5%
solution of sucrose containing magnesium sulphate
and 1% of sulphuric acid has been determined by
Grimbert’s method at hourly intervals during irradi-
ation at 15° by the mercury arc. By the use of suit-
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able screens the separate effects of the infra-Ted,
visible, and ultra-violet radiations could bedetermined,
comparison being made with the absorption coeffi-
cients determined by a thermopile. The photolytic
effect of the infra-red radiation was of the same order
as that of the total naked arc, whilst that of the pure
radiation X 3650 A. (passed by Wood’s filter) was
much greater. This is an example of the antagonistic
effect of rays of different wave-lengths (cf. A., 1927,

738). ' J. Grant.
Photobromination of cinnamic acid and stil-
bene. I1l. R. M. Pttrakayastha and J. C.

Ghosh (J. Indian Chem. Soc., 1927, 4, 553—559).—
Prom theoretical considerations' the authors deduce
that the velocity coefficient for this reaction in yellow
light should be given by the equation k—
I/<)i[l/(a-x)H-IM -(-(1/3B O {[I/(«-"]-1/« 3.
S/vher)e[a i(s the)initial cgn(centratio{n[o the !)romi%e, B
is a constant, and k, t, and x have their usual mean-
ings. Berthoud had previously given a similar equa-
tion but without the second term. Experiments show
that the authors’ equation is correct and this supports
their view of the mechanism of the reaction. An
induction period and an after-effect were observed, and
Berthoud’s rotafcing-sector method of varying the
intensity of the lightis criticised. C. D.Langford.

Photo-activation of cod-liver oil. F. Haffner
and P. Pulewka (Klin. Wochschr., 1926, 5, 2113—
2130; Chem. Zetitr.,, 1927, i, 3201—3205).—Activ-
ation of cod-liver oil by light takes place only in
presence of oxygen. Boiling inactivates the oil, but
it again affects a photographic plate after renewed
illumination. Blood or tissue could not bo photo-
activated by sunlight, but photoactive substances
were obtained by the extraction of animal tissue with
alcohol and chloroform. A peroxidic substance, to
which the photoactivity is due, can be removed from
active cod-liver oil by a‘'current of air or carbon
dioxide, Experiments suggest that the peroxidic
lipin substance may exercise a catalytic effect similar
to that of oxidase in biological systems.

A. A. Elbridgk.

Reactions in the solid state. W. Jander (Z
angew. Chem., 1928, 41, 73—79).—A risumi and
discussion of recent work, from which it is concluded
that reactions may occur between solids, depending on
the possibility of changes of position of atoms within
the crystals; an apparatus for the examination of
heterogeneous equilibria at high temperatures and
pressures is described. S.l.Levy.

Structure of hydrogen peroxide, and mechan-
ism of its reactions. P. N. Raikov (Z. auorg.
Chem., 1928, 168, 297—304).—It is suggested that
hydrogen peroxide is an equilibrium mixture of two
tautomeric forms, a true peroxide, H,,0......... 0<,
and a pseudo-form, H-O-O-H. In the true form, which
is the source of the oxidising properties of hydrogen
peroxide, the reactive oxygen atom is held loosely by
the secondary valencies of the other oxygen atom,
thus causing the hydrogen atoms also to be held less
firmly, so that one of them migrates without difficulty
to form the symmetrical pseudo-form. It is presum-
ably owing to the readiness with which this change
occurs, and to the presence of only a small proportion
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of the’true form in the equilibrium mixture, that the
reducing action of hydrogen peroxide, which must be
ascribed to the pseudo-form, takes place so rapidly;
The change of the pseudo-form into the true form, on
the other hand, apparently occurs relatively slowly,
which w'ould account for the comparative slowness
with which hydrogen peroxide effects oxidation at the
ordinary temperature. The spontaneous decomposi-
tion of the peroxide may be ascribed to the interaction
of the tautomerides, so that foreign substances will
promote or hinder the decomposition accordingeas
they accelerate or retard the tautomeric change.

R. Cuthirnr.

Hydrogen peroxide as an oxidising agent in
acid solution. VIII. W. H. Hatcher and G. W.
Hotrden (Trans. Roy. Soc. Canada, 1927, [iii], 21,
111, 237—243; cf. A., 1925, ii, 684, ct seq.).—A method
of Clover and Houghton (A., 1904, i, 707) has been
adapted to the determination of peracid in mixtures
containing relatively large quantities of organic acid
and hydrogen peroxide. lodine is liberated from
potassium iodide solution and titrated udth 0-0143i\r-
thiosulphate solution. With acetic, glycollic, lactic,
and formic acids, but not with oxalic acid, hydrogen
peroxide forms a peracid. Contrary to the state-
ment of Clover and Richmond (A., 1903, i, 396), the
reaction is reversible and a catalyst is not essential.
The time required for the attainment of equilibrium
at 0°, in the different acids, and for different values
of the concentration ratio hydrogen peroxide/acid,
has been determined, and the values of the equilibrium
constants have been calculated. In addition, the
equilibria in acetic and glycollic acids have been
studied at the ordinary temperature. M. S.Burr.

Union of helium with mercury. J. J. Mantey
(Phil. Mag., 1927, [vii], 4, 699—720).—Preliminary
experiments with certain pure common gases at a
pressure of a few mm. are described and the results
summarised. For each experiment the gas was con-
tained over mercury within an oscillating barometric
tube, and in every instance a solid mercury com-
pound w'as formed. Similar experiments made with
helium resulted in a lessened pressure, from which the
synthesis of a liclide was inferred. Experiments show
that the helide is incondensible at the temperature of
liquid air. Various synthesisers were next used,
the most efficacious being a form of Siemens ozone
generator containing platinised asbestos. For an
analysis, the compound was decomposed by a heated
platinum spiral and the resultant mercury determined
with a special micro-balance. The first quantitative
experiment led to the formula HgHc10. In all sub-
sequent experiments conducted with the utmost care,
pressure changes were almost negligible. Li one of
these experiments, the density of the gaseous mixturo
was measured with an Aston micro-balance and from
this and the weight of the mercury obtained, the
formula found w'as HgHe or HgHe2 Experiments
with a quartz spectrograph led to the conclusion that
the helide is rapidly resolved into its constituents when
traversed by an intense beam of rdtra-violet light;
difficulty was therefore experienced in photographing
an expected absorption fine. The line, a very weak
one, was obtained on two occasions only; its wave-
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length was 2624; the value found by Messrs. Hilger
was 2638 A. Confirmatory evidence for the synthesis
and continued existence of mercury helide was
obtained with the aid of interferometers. The pres-
sure most favourable for the synthesis appears to be
6 mm. Similar experiments made with argon in the
same apparatus led to results entirely negative.
J.J. Manley.
Refractive indices of alkali fluoborates. J. H.
de Boer (Physica, 1927, 7, 99—101; Chem. Zentr.,
1927, ii, 205).—Directions, for instructional purposes,
are given for the preparation of potassium fluoborate
and for the study of its optical properties.
A.A. Eldridge.
Complex copper silicates. A. D ttboin (Compt.
rend., 1928,186,234—235).—The compound
K20,Cu0,4Si02has been produced in the form of blue
crystals (d° 2-87), readily decomposed by hydrochloric
acid, by the addition of silica and copper oxide to a
bath of fused potassium fluoride. The mass is
allowed to cool and then reheated in the presence of
an excess of potassium chloride. Compounds of the
typo Al203,2Gu0,3K20,6Si02 (small, blue, prismatic
needles, d° 2-8) are produced by the addition of silica
and the oxides concerned to molten potassium
fluoride. J. Grant.

Recent attempts at the transmutation of the
elements. F. Woifers (J. Chim. phys., 1927, 24,
727—735).—An attempt has been made to obtain
gold from mercury by passing a current of a few
milliamp., at 3000—4000 volts, through powdered
mercuric chloride for about 100 hrs. Tests with
stannous chloride indicated the presence of a trace of
gold corresponding with the limits of sensitiveness of
the method. By spectroscopic tests, which were less
sensitive, the results were negative. The different
methods employed in attempts to transmute the
elements are critically examined, and the conclusion
is reached that, apart from the work of Rutherford
and his colleagues, none of these has given results
which may be regarded as undoubtedly positive.

M.S.Burr.

Gold purple. 1. C. G. Fontana (Atti R.
Accad. Lincei, 1927, [vi], 6, 231—235; cf. Levi and
Fontana, A., 1927, 1128).—Substances analogous to
purple of Cassius may be prepared from an alkaline,
red gold sol without the use of a reducing agent such
as a stannous salt, the hydroxide of aluminium,
zirconium, or thorium serving as supporting material.
The aluminium gold purple obtained in this way con-
tains 10-80% Au, 66-60% A1203, and 21-61% H20.
A-Ray analysis shows its structure to be identical
with that of purple of Cassius, the gold being present
m the elementary form and the aluminium hydroxide
being practically amorphous; the side of the granule
(A), supposed cubic, is 32-8 A., that of purple of
Ca,ssius being 36 A. The zirconium-gold purple con-
tams 10-Mo/ Au, 63-50% Zr02, and 25-37% H2X;

lhonum-gold purple contained 11-80%
Au, 63-53 /0 Th02 and 24-87% H,,0, but its structure
was not rendered evident by X-ray analysis.

. ye . T.H. Pope.

x ormation of crystallised silicates in aqueous
media. \.is. Ipatiev and B. Mouromtsev (Bull.
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Soc. chim., 1927, [iv], 41, 1588—1593).—See A.,

1927, 1044.

Relation between resistance of glass to acids
and alkalis, and hydrogen-ion concentration.
O. K. Botwinkin and A. M. TANCHIiLEvrrscH (Z.
anorg. Chem., 1928, 168, 356—360).—The loss in
weight of powdered samples of a window glass and a
bottle glass after being subjected to the action of
solutions of potassium hydroxide and hydrochloric
acid at concentrations of 0-01— 10ATfor 4 "hrs. at the
ordinary temperature has been determined. With
the window glass, the solvent action of the alkali
increased with the concentration up to about 0-25AT,
beyond which no further change occurred, whereas
the action of the acid, which was throughout the
smaller, did not vary greatly with the concentration.
In no case, however, did the pa of the solutions show
a change as a result of contact with the glass. The
relatively high solvent power of the alkali compared
with the acid is ascribecfto the greater readiness with
which it attacks the free silica. R. Cgthill.

Separation of metals and their oxides from
solutions of salts by hydrogen under pressure.
V* N. Ipatiev and V. Niklaev (BU“ Soc. chim.,
1927, [iv], 41, 1591—1598).—The effect of hydrogen
under pressure on solutions of stannic chloride and
sulphate, and suspensions of the hydroxide at 300—
400°, has been studied. With the hydroxide, stannous
hydroxide and tin result. The sulphate gives mix-
tures, the composition of which depends on the
conditions, but they may contain stannous sulphate
and sulphide, a polysulphide, a-metastannic acid,
and the metal. Sulphuric acid and copper sulphate
hinder the reaction, reduction going no further than
stannous sulphate and stannic sulphite, respectively.
The chloride yields stannous chloride, and stannous
hydroxide or stannic oxide, the separation of tin
starting at about 280°, but in relatively small amount.
In presence of silver cliloride, a compound which is
probably a basic stannous chloride appears.

R. Cutiiill.

Physico-chemical properties of stannous
oxide. C.G.Fink and C. L. Manter1 (J. Physical
Chem., 1928, 32, 103—112).—The effect of heating
pure stannous oxide in various atmospheres in an
electric furnace has been ’ollowed by microscopic
examination of the products formed. Above 385°,
in an atmosphere of nitrogen, stannous oxide decom-
poses into tin and the dioxide, and above 240° moist
or dry air readUy oxidises it. At higher temperatures,
it becomes pyrophoric. Sulphur dioxide in acid
solution oxidises, and in alkaline solution reduces this
oxide. Ditte’s method (Ann. Physik, 1882, 27, 145)
for the preparation of stannous oxide readily gives a
product of high purity provided that the final value
of the pit of the solution lies between 5 and 6-5. The
reduction of stannous oxide by hydrogen takes place
in a single stage above 385°, but below this temper-
ature the two stages represented by the equations
Sn02+H2=Sn0O -j-ILO and SnO+H2=Sn-fH
L.S. Theobald.

occur.
Lead tree. V. Kohischutter (Festschr. A.
Tschirch, 1926, 425730; Chem. Zentr., 1927, i,

3178).—A discussion of the processes controlling the
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formation of a “lead tree ” from zinc and lead salt
solution. In addition to ionic reaction and to the
influence of crystal form, subsidiary reactions
between the deposited metal and dissolved salt
influence the development of the tree.
A. A.Eldridge.
Nature of active nitrogen. Synthesis of am-
monia from the elements. B. Lewis (J. Amer.
Chem. Soc., 1928, 50, 27—35).—Experiments are
described showing that ammonia is formed only when
active nitrogen is mixed with atomic hydrogen, indic-
ating that the former contains nitrogen atoms. No
ammonia is produced when the nitrogen or hydrogen
alone is activated, and hydrazine is never formed.
The current interpretations of the spectroscopic data
of nitrogen are supported. Glowing active nitrogen
is probably a heterogeneous mixture of nitrogen
atoms and excited nitrogen molecules.
S. K. Tweedy.
Compounds of hydrazine with metallic sulph-
ites and nitrites. P. Ray and B. K. Goswami
(Z. anorg. Chem., 192S, 168, 329—338).—Neutral-
isation of a solution of manganous sulphite in an
excess of sulphurous acid with hydrazine hydrate
yields a white, crystalline compound,
MnSO03,N2H4,H2S03. A solution of cobalt hydrogen
sulphite treated in the same way gives a red com-
pound, 5C0oS03,9N2H4,6H20, but if it is added to an
excess of a concentrated hydrazine hydrate solution
the product is CqS032NH4,H20 (buff). By the
action of sulphur dioxide on a suspension of the latter
salt, the compounds Co0S03,2N2H4,H2503,2H20 (red)
and CoSO3,NH4,H2S03,0'5H20 (red) are formed,
whilst under the same conditions the other salt gives
2C0SO03N2H4,3H20 (brown). A solution of nickel
hydrogen sulphite added to an excess of a concentrated
hydrazine hydrate solution yields a red compound,
NiS033N2H4,H20, but with an amount of dilute
hydrazine solution sufficient only to produce neutrality,
there results the blue salt, NiS03,2N2H4,H20, which
yields green crystals of 4NiS03,3N2H4,7H20 when
treated with sulphur dioxide. Addition of a solution
of zinc hydrogen sulphite to an excess of concen-
trated hydrazine solution gives rise to the compound
ZnS032N2H4,1-5H20  (white), which reacts with
sulphur dioxide to give ZnS03N2H4,H2S0, (white).
By neutralising a solution of cadmium hydrogen
sulphite with dilute hydrazine hydrate solution, a
white solid. CdS03,N2H4, is obtained, and from this
by the action of sulphur dioxide the salt
CdSO0 3N2H4,H2S03 (white). Compounds of hydrazine
with the nitrites of cobalt, nickel, and cadmium,
2,90INI0 2~ 3N2H 4 (rcqz. Ni(N0222N2H4 (blue), and
Cd(N02),2N2H4 (white), respectively, are formed
by the addition of a hydrazine hydrate solution to a
mixed solution of the corresponding acetate and an
excess of sodium nitrite at 0°. R. Cuthirr.

Radical-like alkali salts of a new acid con-
taining nitrogen and oxygen. E. Zint1 and O.
K oiin (Ber., 1928, 61, [A], 189—199).—A solution of
sodium nitrite in liquid ammonia is immediately
converted by a similar solution of sodium into the
intensely yellow sodium hydronitrite, NaZN02; with
excess of the metal reduction slowly proceeds further.
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The salt may also be prepared by cathodic reduction
of sodium nitrite in liquid ammonia in a divided cell.
Sodium nitrite behaves similarly towards lithium or
potassium, but reacts only slowly with calcium. When
pure, the alkali hydronitrites appear stable even when
gently heated in a vacuum or in nitrogen; at 100—
130° violent decomposition ensues with evolution of
nitrogen and formation of a lemon-yellow residue
containing alkali hydroxide, nitrite, and nitrate.
The change appears similar to that observed by
Divers (J.C.S., 1899, 75, 102) with sodium hypo-
nitrite, thus suggesting that the primary change is
disproportionation to nitrite and hyponitrite. Slow
addition of oxygen under conditions which preclude
thermal decomposition results in the absorption of
1 atom of oxygen per mol. of hydronitrite with form-
ation of an unstable, brown peroxide, (?) (Na2N 02)202,
decomposed by water into oxygen, sodium nitrite and
hydroxide, and hydrogen peroxide. Sodium hydro-
nitrite (1 mol.) absorbs 1 atom of iodine from its
ethereal solution giving a black, additive product,
which rapidly decomposes into sodium nitrite and
iodide; with nitric oxide and carbon dioxide it reacts
so violently that the products cannot be investigated.
Water vapour decolorises sodium hydronitrite with
production of nitrous and nitric oxides, sodium
hydroxide, nitrite, hyponitrite, and a little nitrate;
the course of the change depends somewhat on the
conditions, suggesting an initial disproportionation
into nitrous acid and dihydroxyammonia. Deter-
minations of the mol. wt. of alkali hydronitrites are
precluded by absence of asuitable solvent. It appears
probable that addition of sodium to sodium nitrite
occurs at the oxygen rather than the nitrogen atom
and the hydronitritcs —N(ONa)2are thus analogous
to Schlenk’s metallic ketyls.

Reduction of alkali nitrates by alkali metals in the
presence of liquid ammonia yields alkali oxide and
nitrite ; the latter is subsequently transformed into
hydronitrite, H.Wren.

Action of nitric oxide on the thiosulphates of
the metals of the eighth group. 1. L. Cambi
and A. Crerici (Atti R. Accad. Lincei, 1927, [vi],
6, 448—453).—The structure of complex salts of the
Roussin’ssalt type is discussed, and the view that these
compounds contain univalent iron, cobalt, or nickel,
with the nitrosyl group as a neutral added group,
is rejected (cf. Manchot, A., 1927, 33). Investigations
of the nitrosothiosulphates of cobalt and of nickel
confirm the hyponitrite structure for these compounds.
The action of nitric oxide on nickel thiosulphate is
discussed and the chemical behaviour of the compound
K3NONi(S203)2,2H20 is described. It is con-
sidered that this salt contains hyponitrous residues

with the probable structure |[>Ni<”~n”_>Ni<C ¢

O.J. Walker.
Arsine from fused glass. H. M. Eisey (Science,
1927, 66, 300).—A garlic-like odour was observed
when fused borosilicato glass was drawn out so as to
expose a fresh surface. The odour is ascribed to
arsine, and it is suggested that the odour of arsenic
vapour is due to the presence of arsine.
A.A. Eldridge.
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Reaction between arsenite and permanganate
in sulphuric acid solution. J. Holruta (Z. anorg.
Chem., 1928, 168, 361—368).—The conclusions of
Oryng (A., 1927, 742) respecting the mechanism of the
above reaction are critically examined in the light of
the results previously obtained by the author (A,

1925, ii, 422). R. Cuthirr.
Bismuth nitrates. E. Moles and E. Seliés
(Anal. Eis. Quhn., 1927, 25, 453—483; cf. Picon, A,

1926, 36 ; Hcpner, ibid., 487, 488).—On dissolution of
bismuth in nitric acid and subsequent treatment of
the resulting product (keeping in a vacuum or in a
current of dry air or carbon dioxide at various tem-
peratures) the compounds Bi(N03)35H2,BiONO03
(anhydrous, or +2,1, or0-5H20) andBiON03,Bi0-0H,
respectively. These compounds are regarded as salts
of orthonitric acid and are ascribed the formule :
[Bi(H3N04)2(H?0) 2N 04], BiNO,,, and BiN04,Bi0-0H.
The co-ordination number 4 is that obtaining in the
complex compounds of bismuth. The advantages of
the classification indicated arc pointed out.

When bismuth is dissolved in nitric acid, precau-
tions being taken to keep the temperature as low as
possible, and the resulting solution kept at 60—70°,
nacreous, tabular crystals of the monohydrated ortho-
nitrate are deposited. On further heating, prismatic
crystals of the complex salt are obtained. When
heated in a current of dry carbon dioxide the complex
salt is converted into the anhydrous orthonitratc.
When kept over sulphuric acid the complex salt loses
water and nitric acid. J. S. Carter.

Preparation of iodobismuthites. (Miss) E. M.
Bartholomew and G. J. Bhrrows (J Proc. Roy.
Soc. New South Wales, 1926, 60, 208—210).—By
interaction between bismuth iodide and an organic
base in hydriodic acid solution, crystalline hexaiodo-
bismuthites haying the following formulae have been
prepared : with aniline, (NH3Ph)3Bil,, (yellow) ; with
pyridine, (C5SHSNH)3Bil6 (scarlet); with dimethyl-
aniline, (NPhMe2H)3Bil6 (red) ; and with p-toluidine,
(CeH4AMe-NH3)3Bil8 (yellow). By taking phenyl-
dimethylarsine and bismuth iodide in the proportions
required to give the hcxaiodo-compound and treating
with excess of hydriodic acid, a tctraiodobismuthite,
(AsPhMe2H)Bil4 (scarlet), was obtained.

R. Cuthirnr.
its properties and preparation.
A. von Grosse (Ber., 1928, 61, [fit], 233—245; cf.
Halm and Meitner, A., 1918, ii, 345; Soddy and
Cranston, ibid., ii, 211).—The crude material con-
sisted of residues from .Toachimsthal pitchblende in
which, after initial purification, protoactinium was
present in concentration about 7x 10~6. It contained
other radioactive substances from which it was freed
by treatment with hydrofluoric acid (cf. Hahn and

) 5 g
Zrdahton) 10— isdh, ¥il23hsut 8065 HeAPERIN:
la20 Nb2) 5 about 3- 5%, P20 5 13%, together with
sulphate, water, and silica. Fusion of the material
mnith potassium carbonate and dissolution of the
residue in water removed almost all the oxides of
tantalum and niobium as tantalate and niobate with
the phosphoric acid, whereas more than 99% of the
protoactinium remained with the insoluble basic

Element 91 ;

25»

oxides, thus demonstrating the great difference in
basicity between the pentoxides of tantalum and
protoactinium. The oxides wcro evaporated with
sulphuric acid or fused with sodium hydrogen sulphate
and the solution of the residue, after addition of so
much hydrochloric acid that the concentration
attained 10—25%, was treated with concentrated
phosphoric acid (or phosphate) whereby 80—90% of
the protoactinium was precipitated as phosphate
together with zirconium and hafnium phosphates,
whereas the other metals remained in solution
(under ordinary analytical conditions the precipitation
of protoactinium by phosphoric acid is quantitative).
Fusion of the mixed phosphateswith potassium carb-
onate (1:4) removed phosphoric acid, whilst proto-
actinium oxide remained quantitatively With the
oxides of zirconium and hafnium. Further concen-
tration of protoactinium oxide was effected by a
“spiral” process involving the three operations (1)
precipitation with phosphoric acid, (2) fusion with
alkali carbonate, and (3) fractional crystallisation of
the oxyelilorides from concentrated hydrochloric acid.
In this manner, 27-40 mg. of zirconium oxide were
obtained containing at least 6% of protoactinium
oxide. Isolation of the latter was effected (1) by
addition of thorium oxide and precipitation of the
latter as thorium oxalate accompanied by 70—90%
of the protoactinium; thorium was subsequently
removed as the fluoride and protoactinium precipit-
ated from the filtrate by ammonia ; (2) by dissolving
the oxides in warm, dilute hydrochloric acid and
precipitation of protoactinium by oxalic acid. In this
manner, about 2 mg. of protoactinium oxide (probably
pentoxide) were obtained, the activity of which could
not be increased by repetition of the .separation
process, the product being a colourless, difficultly
fusible powder which scarcely emitted light. Its
mg.-activity was 622,000 a units. The half-life period
of protoactinium, deduced from the «-activities of the
pure oxides of protoactinium and uranium, is about
20,000 years, thus agreeing within the limits of
experimental error with the datum of Hahn and
Walling (Naturwiss., 1927, 39, 803). On the basis of
this value the quantities of protoactinium in radio-
active equilibrium with a definite amount of uranium
are greater than previously supposed. H. Wren.

Composition of ozone and the time-energy
factor in ozone formation. P. C. Saunders and
A. Sitlverman.—See B., 1928, 89.

Thio-salts. 1V. Derivatives of a hypothetical
thio-aquic acid. L. Fernandes (Atti R. Accad.
Lincei, 1927, [vi], 6, 165—170; cf. this vol., 34).—
Parathiomolybdates, [H2(MoS4)6H5R'6, completely
analogous to the paramolybdates, are described.
The ammonium salt, [H2(MoS4)6/(NH4)5H5, may be
obtained in three ways : (1) by leaving solid ammon-
ium thiomolybdate, (NH4)2Mo0S4, under a bell-jar in
presence of an open vessel containing ammonia
solution; (2) from an aqueous solution of the same
salt, slowly in the cold, more rapidly on heating;
if the latter is too violent the trithiomolybdate,
[H2(M0S4) g (NH,)4H 6, 1GH20 may be formed; (3) by
saturating a cold concentrated solution of the normal
salt with hydrogen sulphide. The last method is
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general and is the only known way of obtaining the
alkali parathioraolybdates.

These compounds are highly stable and are only
slightly soluble in water, by which they are decom-
posed at the b. p. The action on them of dilute acid
precipitates molybdenum sulphide and liberates
hydrogen sulphide, the liquid becoming blue owing
to the formation of molybdenum-blue. The para-
thiomolybdates contain 8-5 mols. of hydrogensulphide
of constitution, which, unlike water of constitution,
may be determined by ordinary methods. They
are derived from a hypothetical thioaquo-acid,
[H2S6]H 10 (cf. A., 1927, 636), in which the sulphur
atoms may be replaced by the groups MoS4, co-
ordinated by two atoms of hydrogen.

Ammonium parathiomolyhilate, (-fI5H20) forms a
deep red, crystalline powder, and the guanidine, salt
(-f8H20) deep red, radiating crystals with green reflex-
ion ; the potassium salt (+16H20) is more stable than
the two preceding compounds. T. H. Pope.

Detection of intermediate products in oxid-
ations with chromic acid. C. Wagner (Z anorg.
Chem., 1928,168,279—291; cf.following abstract).—
If a solution of chromic acid is added to a mixed
solution of potassium iodide and sodium hydrogen
carbonate, no free iodine is formed, but a reacting
mixture of oxalic and chromic acids will liberate
appreciable amounts of iodine from the iodide. It is
therefore to be concluded that some active inter-
mediate product is formed in the reaction between
chromic acid and oxalic acid, and the same is true
for the reaction between chromic acid and tartaric
acid. This substance is so unstable that it can
scarcely be hydrogen peroxide, or a compound of the
nature of percarbonic acid, and attempts to detect
the formation of these substances have, in fact, been
futile, nor is there any evidence in favour of the
existence of chromic acid-oxalic acid complexes.
In the reaction between chromic acid and lactic acid,
however, the intermediato product is more stable,
probably owing to the formation of a complex com-
pound with the lactic acid, and proves to resemble
pyridinium oxytetrachlorochromanate so closely in
behaviour that it is presumably a compound of
quinquevalent chromium. This would be in accord-
ance with Jabtczynski’s suggested explanation of the
apparently autocatalytic nature of the initial stages
of the reaction between oxalic acid and chromic acid
(A., 1908, ii, 935). In the oxidation of thiocyanic
acid, the active substance can be extracted with ether,
although it is accompanied by thiocyanogen. The
retarding action of raanganous salts on the oxidation
of formic acid or lactic acid by chromic acid (Dhar,
J.C.S., 1917, 111, 707 ; Dey and Dhar, A., 1927, 116)
is probably to be ascribed to their promoting the
transformation of quinquevalent chromium into sexa-
and ter-valent compounds. R. Cuthill.

Induction of the reaction between chromic
acid and iodide by ferrous salts. C. Wagner
and W. Preiss (Z. anorg. Chem., 1928, 168, 265—
278).—Luther’s theory (A., 1904, ii, 244; 1907, ii, 555)
that the induction of the reaction between chromic
acid and iodides by ferrous salts is due to the form-
ation of quinquevalent chromium ions by reaction
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between ferrous ions and sexavalent chromium
ions, these then oxidising other ferrous ions and also
iodide ions, has been examined experimentally.
Since the equilibrium Cr\M-|-Fel! Crv-j-Fem is
apparently established very rapidly, and the rate of
oxidation of ferrous salts by chromic acid is propor-
tional to the square of the concentration of ferrous
salt (Benson, A., 1904, ii, 316), the reaction between
the Crv and ferrous ions can primarily involve only
one of the latter, the mechanism being somewhat as
follows: (a) Crv+Fell— =>?; (b) 1+Fell— > Crm+
2Feln. The reaction with the iodide ion also probably
occurs in two stages, with hypoiodous acid as an
intermediate product, thus: (c) Crv-j-I'— > CrUI-f-
HIO; (d) HIO+H'+1'—->12+H 2. The ratio, K,
of to k2, the velocity coefficients of reactions (a)
and (c) respectively, has been calculated from the
amount of iodine liberated when a solution of potass-
ium diehromate is added to a mixed solution of
potassium iodide and ferrous chloride acidified with
hydrochloric acid, and containing a considerable
concentration of potassium chloride, this last being
present in order to eliminate disturbances due to
variations in the neutral salt effect and degrees of
dissociation. Even if the variation of the liydrogen-
ion concentration is taken into account, the values
of K obtained in this way show systematic deviations,
which are not, however, such as would result if the
orders of equations (a)—(d) wereincorrect. The cause
of this anomaly seems rather to lie in a splitting up
by a side reaction of the Crv ions, perhaps into sexa-
and ter-valent compounds, for the constanc\rof K is
much improved if the reaction mixture contains
feme ions at the outset, and these would, according
to the above equilibrium equation, reduce the con-
centration of Crv ions. Under these conditions, the
value of K does not vary greatly with change in the
liydrogen-ion concentration, so that kx and k2 must
vary in the same way. Experiments on the addition
of solutions of pyridinium oxytetrachlorochromanate
in glacial acetic acid (Weinland and Fridrich, A,
1906, i, 37) to aqueous iodide solutions shows that
in aqueous solution the Crv ions are very rapidly
transformed into sexa- and ter-valent ions, and also
that compounds of this type do actually contain
guinquevalent chromium. R. Cuthill.

Hydroxylaminomolybdates

and complex
molybdomolybdates.

Action of hydroxylamine
on paramolybdates. G. Canneri (Gazzetta, 1927,
57, 872—S80).—Following a discussion of their
structure the preparation of the following complex
molybdates is described : 4M003.4NH20H,(NH4)20 ;
4M003,4NH20H,K20 ; 4Mo003,4NH,0H,Na.,0;
4M003,4NH20H,(CHEN3)20 ;
Mo20 54M003,2(NH4),0,8H 20.
Mo20 54Mo003,Na20.10H,0, and
Mo20 54M003,2K20,5H 20 .
R. W. Lunt.
Reaction of several metallic ions in the pre-
sence of tartaric acid. S. Hakomori (Sci. Rep.
Tohoku, 1927, 16, 841—859).—The behaviour of
solutions of uranium, lead, titanium, tin, zirconium,
antimony, copper, zinc, nickel, cobalt, manganese,
and beryllium salts in the presence of tartaric acid
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has been examined by electrical conductivity, refracto-
metrie, ultramicroscopic, and spectroscopic methods.
Sexavalent uranium in neutral solution appears to
form a complex salt containing one atom of metal
to one molecule of tartaric aeid, which on exposure to
bright sunlight undergoes photochemical reduction
to the quadrivalent state; alkalis precipitate a
greenish-brown hydroxide from the reduced solution.
Lead forms » 1:1 complex with tartaric acid only in
alkaline solution. Nickel and cobalt in neutral
solution give a 1:1 complex salt and quinquevalent
antimony in acid solution yield similarly a1 :2salt.
No satisfactory evidence of the existence of complex
salts of the other metals in solution could be obtained.
The cobalt complex is completely converted into an
ammine by treatment with ammonia; the nickel
complex is partly so converted and the copper complex
remains unchanged. A. It. Powell.

Action of hydrogen peroxide on ferrous salts.
W. Manchot and G. Lehmann (Annalen, 1928, 460,
179—201).—1It is concluded, from the results of four
different sets of experiments, that the interaction of
hydrogen peroxide and ferrous salts at very low
concentrations proceeds in accordance with the
equations: (1) 2FeS0,+3H202=Fe20 5+2H 2504+
H2 and (2) FeX5=Fe23+20. In presence of
potassium iodide, the following equations apply : (1)
2Fel2+3H 202+OKI= 2Fel5+ 6KOH, (2) 2Fels=
2Fel3+212 and (3) 2Fel3+6KOH=2Fc(OH)3+6KI.
Manchot’s previous assumption of the necessary
intermediate formation of the peroxide, Fc205, is
fully substantiated. In concentrated solutions, more
hydrogen peroxide is decomposed than is required
by the above equations, owing to its interaction with
the iron peroxide. This second decomposition
cannot be catalytic in action.

In very dilute solutions, a little acid decelerates
oxidation of ferrous salts by hydrogen peroxide;
addition of more acid after a certain concentration is
reached causes, however, an increased velocity of
oxidation. The total effect of addition of acid is to
cause the initial reaction and the reaction following
it to proceed at more equal rates than is the case
in absence of acid. In concentrated solutions, the
presence of acid diminishes the total decomposition
of hydrogen peroxide. The course of the action of
hydrogen peroxide on ferrous salts in presence of
either potassium iodide or formic acid as acceptor is
complicated and difficult to interpret. The peroxide,
1220 5, however, is in all cases formed intermediately.

E. E. Turner.

Transformations of iron in nature. IlI. Im-
portance of micro-organisms in the dissolution
and precipitation of iron. It. L. Starkey and
H. 0 Halvorson (Soil Sci., 1927, 24, 381—402;
cf. Halvorson and Starkey, A., 1927, 425).—The
activities of mixed cultures of soil micro-organisms in
causing oxidation, reduction, and precipitation of
iron in various media and under different conditions
have been studied. Under aerobic conditions, in
solutions containing dextrose, iron may be dissolved
as a result of production of acid. Under anaerobic
conditions; in dextrose or peptone media, iron as
ferric hydroxide may be dissolved and reduced as
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a result of decreased oxygen pressure and formation
of acid; on exposure to air of solutions in which this
has taken place, the iron may be reprecipitated. The
latter change may occur in absence of bacterial
activity. Precipitation of iron from organic com-
pounds depends on the action of organisms which
decompose the organic radicals and not on direct
action on the iron. The authors consider that,
although ferric hydroxide is precipitated by the
action of various groups of micro-organisms, such
precipitation under natural conditions is much less
frequently due to “ iron ” bacteria than is generally
assumed, and that it is not proved that precipitation
of ferric hydroxide by these organisms can take place
under conditions where it could not proceed inde-
pendently of them. C. T. Gimingham.

[Bivalent ruthenium.] H. Remy and T. W ag-
ner (Ber., 1928, 61, [£], 151—153).—The dis-
crepancies between the observations of the authors
(A., 1927, 328) and of Gall and Lehmann (this vol.,
142) aro probably due to differences in the nature of
the ruthenium compounds used. H. Wren.

Acid-forming properties of osmium tetroxide.
D. M. Yost and R. J. White (J. Amer. Chem. Soc.,
1928, 50, 81—84).—The distribution ratio of osmium
tetroxide between carbon tetrachloride and water is
greatly diminished when the water contains sodium
hydroxide and slightly diminished when it contains
potassium chlorate. The acid H2s05 (which it is
proposed to call perperosmic acid) is presumably
produced ; from the results, [H'][HO0s05]/[H20s05] =
Ka=8 X 10-13 at 25°. The acid is thus weaker than
carbonic acid. S. K. Tweedy.

Precipitation of iridium from solution by
hydrogen under pressure. Y. lpatiev and 1.
Andreevski (BU" Soc. chim., 1927, [iV], 41, 1466—
1467).—See A., 1927, 844,

Platinum group metals. VIII. Liberation of
chloroiridic acid. S. Nagami (J. Chem. Soc. Japan,
1927,48,501—503).—Chloroiridic acid (H2IrC16,6H20)
was isolated as blackish-red triclinic crystals by
dissolving iridium oxide prepared from potassium
chloroiridato in concentrated hydrochloric acid and
concentrating the solution in a current of chlorine.
The compound is very deliquescent in air, and is a
strong acid of the order of hydrochloric acid and
chloroplatinic acid. Its dissociation is : H2ArCl6 —
2H+-fIrCls__. K. Kashima.

Preparation of oxygen-free nitrogen or hydro-
gen. A. V. Hirt (J. Sci. Instr., 1928, 5, 23— 24).
—The purification of a gas from oxygen by passing
through a porcelain filter into alkaline sodium hypo-
sulphite (A., 1926, 699) is rendered more effectivo
by using a negatively-charged filter, which produces
much smaller bubbles. C. W. Gibby.

Isolation of florentium (element61). L.Rolla
and L. Fernandes (Gazzetta, 1927, 57, 704—712).—
Details are given of the recrystallisation technique
adopted in order to obtain a solid solution containing
approximately 5% of the double nitrate of thallium
and element 61, Fr(NO3)3,2TIN03,4H2RO.

. Lunt.
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Magnitude of observation errors in chemical
analysis. F. Goudriaan (Chem. Weekblad, 1928,
25, 52—57).—The extent to which results may bo
influenced by inaccuracies in measurement and
observation is considered for typical methods of
analysis. In ordinary gravimetric work in which
atomic weights approximated to the first decimal
place are used, only the first three significant figures
can be accurate. Similar degrees of accuracy are
obtained with direct titrations and in standardisation
of solutions. Indirect titrations and determinations
are subject to considerably greater possibility of error.

S. I. Levy.

Titrations by optical methods with the aid
of Lowe’s interferometer for liquids. E. Ber1
and L. R anis (Ber., 1928, 61, [B], 92—99).—Lowe’s
interferometer, with distilled water as comparison
liquid, is well adapted- to various types of volumetric
analysis. For the titration of acid with alkali
hydroxide the apparatus is readily adapted for con-
centrations'of solutions from 2N to N 12000, the error
with tho latter being only about 1-6%. The process
may bo used with strong or weak acids and weak or
strong bases and gives accurate results for the titration
of weak acids with weak bases. In precipitation
analyses {e.g., magnesium chloride and silver nitrate)
the solution under investigation is treated with varied
guantities of the precipitant, the mixtures are centri-
fuged, and observations are made with the super-
natant liquid. When a combined neutralisation and
precipitation analysis is concerned both determin-
ations may bo effected in a single solution, as estab-
lished by the titration of nitrating acid by barium
hydroxide. The total alkali in mixtures of sodium
hydroxide and carbonate is determined by titration
with silver nitrate, only one inflexion in the graph
being observed, since the solubilities of silver oxide
and carbonate aro approximately equal; carbonate
is determined by titration with barium hydroxide.
With mixtures of magnesium chloride aiid sulphate
the total base is determined with sodium hydroxide,
the chloride with silver nitrate in very dilute solution
to avoid co-precipitation of silver sulphate. The
interferometric method is well adapted to the prepar-
ation and control of standard solutions provided they

are prepared from pure materials. H. Wren.
Amalgam method. M. Kobayasiii (Sexagint
[Osaka celebration], Kyoto, 1927, 95—102).—A

survey of the employment of liquid amalgams for
volumetric analysis and other purposes.
H. F. Gilibe.

Theory of end-point in electrometric titration.
P.S.Rotter (J. Amcr. Chem. Soc., 1928, 50,1—8).—
A general expression deduced for tho hydrogen-ion
concentration at the inflexion point of an electro-
metric neutralisation curve shows that such a point
appears during tho titration of a weak acid by a
strong base only when cKa>21Ktt, where K& is tho
ionisation constant of the acid, Kwthe ionic product
of water, and I/c=I/a-f-1/6, a being the initial
concentration of the acid solution and 6 that of the
alkali solution. This is not in agreement with the
calculations of Eastman (A., 1925, ii, 594). The 26
values at the end-point, pe>and the inflexion point, p,-,
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differ : pa—pi=0-G5VKu/cKa; the latter point
always precedes the former, except when tho acid is
strong. Decrease in either Kaor c is accompanied by
an increase in the error of locating tho inflexion point.
S. K. Tweedy.
Use of A.C. galvanometers for conductometric
titrations, and the determination of fixed am-
monia. M. Matsut and M. Asai (J. Soc. Chem. Ind.
Japan, 1927, 30, 550—552).—A recommendation of
use of A.C. galvanometers for tho conductometric
titration. A rapid method for determining fixed
ammonia is described in illustration. S. Oka.

Comparison of different methods of electro-
metric acidimetry and alkalimetry. M. Matsut
and M. Asai (J. Soc. Chem. Ind. Japan, 1927, 30,
544—549).—The four methods examined were : (1)
titration with an air electrode, a calomel half-electrode,
and a potentiometer, (2) differential titration with
platinum electrodes and a potentiometer, (3) titration
without a potentiometer with a hydrogen electrode
and a neutralisation electrode, (4) titration without a
a potentiometer with air electrodes. S. Oka.

Determination of the concentration of active
hydrogen ions in oligometallic mineral waters.
G. Banchi (Giorn. China. Ind. Appl., 1927, 9, 518—
519).—The values of pa and of the corresponding
hydrogen-ion concentration are given for a number of
well waters, of the Fiuggi district. Certain of these
waters give low values for pa (5-67 and 5-65); this is
partly due to the presence of dissolved carbon dioxide,
since agitation of the waters causes increase in these
values to about 6, which agrees well with the value
found by Kling and Lassieur (A., 1926, 355) for
distilled water saturated with carbon dioxide. More-
over, if tho water is left exposed, the indicator present
indicates a gradual change to alkalinity, this change
occurring first in the upper part of the liquid. The
alkalinity acquired by the water reaches its maximum
value if the water is either shaken and then left in an
open vessel or boiled for 5 min. Determination of
the p nof a water appears to be one of the best means
of ascertaining the age of the water. T. H. Pope.

Adipic acid as a standard in alkalimetry
F. T. van Voorst (Chem Weekblad, 1928, 25,
22—23).—Adipic acid, which has an equivalent
weight (corrected for weighing in air) of 72-99, is
readily prepared pure by recrystallisation from distilled
water and drying at 130°. The m. p. is 152-0"+0-1°,
and tho purity is readily determined by the m. p. of
the sample. It is a more convenient standard than
oxalic acid, the purification of which is extremely
troublesome. S. I. Levy.

Oxalic and adipic acids as standards. N.
Schoort (Chem. Weekblad, 1928, 25, 73; cf. pre-
ceding abstract).—Oxalic acid is readily obtained as
tho pure dihydrate by recrystallisation, powdering,
drying at 60°, and keeping the dried powder in a
moist atmosphere; it has the advantage that normal
solutions may be made up, whereas the solubility of
adipic acid allows only 0-2A-solutions in water.

S. l. Levy.

Oxalic acid as a standard. W. P. Jorissen
(Chem. Weekblad, 1928, 25, 90—91; cf, preceding
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abstracts).—Dilute solutions of oxalic acid, which do
not remain constant when kept even in tho dark, may
be kept satisfactorily, if required for titration of
permanganate solutions, by addition of sulphuric acid.
S. I. Levy.
Determination of hydrogen in complex gaseous
mixtures by absorption in colloidal palladium
solution. A. E. Beet.—See B., 1928, 113.

Modified apparatus for moisture determin-
ation. A. van der Werth (Chem.-Ztg., 1928, 52,
23—24).—An apparatus is described for the determin-
ation by means of tetrachloroethane. Distillation is
continuous, the water driven oS being automatically
separated in a capillary measuring tube integral with
the still-head. S. I. Levy.

Volumetric determination of perchlorate ion
and of potassium in the presence of sulphates
and phosphates. E. S. Tomura (Annal. Acad. Sci.
Fennicsc, 1927, A, 29, No. 21).—Perchlorates are
reduced by boiling in a reflux apparatus with titanic
sulphateand cadmium sulphatesolutionsin the presence
of zinc and iron powders; the chlorides thus formed
arc determined volumetrically. Potassium is deter-
mined by conversion into the perchlorate, which is
freed from absorbed perchloric acid by washing with
alcohol and reduced as above. If sulphates are
present they are removed as barium sulphate;
phosphates do not interfere. 6. A. C. Gough.

Determination of iodine in minerals. E.
Wilke-Dorfurt.—See B., 1928, 95.

Reaction between atmospheric oxygen and
strongly acid iodide solutions as a possible
source of error in iodometric analyses. H.
Dm (Z. anal. Chem., 1927, 72, 360—367; cf. Bottger
and Bottger, A., 1927, 222, 330).—Polemical. A
review of recent work on the subject indicates that
the errors caused by oxidation of acid iodide solutions
by atmospheric oxygen are relatively small and
under certain conditions negligible.

A. It. Powell.

Reaction between atmospheric oxygen and
strongly acid iodide solutions. W. Bottger (Z
anal Chem., 1927, 72, 367—369).—A reply to Ditz
(preceding abstract); the author maintains that
removal of dissolved oxygen is advisable, although lie
admits that some of the high results obtained by him
may have been due to presence of chlorine in the
hydrochloric acid used. A. R. Powell.

Deposition of ammonium sulphide precipi-
tates. J. Roll (Z. anal. Chem., 1927, 72, 298—
301).—Ordinary, prepared ammonium sulphide sol-
ution is liable to cause the precipitation of the alkaline-
earth metals owing to tho presence of thiosulphate,
sulphite, and sulphate, If it is freshly prepared it
usually contains sufficient free ammonia to precipitate
nickel sulphide as a colloidal sol. By passing a
current of hydrogen sulphide through tho filtrate
containing 10% of 5% ammonia solution, these errors
arc avoided. p g Hawhins.

Determination of nitrogen in soils. C. Oisen.
—See B., 1928, 101.

Rapid micro-determination of the phosphoric
ion by ceruleo-molybdimetry. G. DENioks
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(Compt. rend., 1928, 186, 318—319).—The author’s
method (A., 1927, 433, 1156) is applied to the colori-
metric analysis of blood, saliva, urine, fermented
liquors, etc. containing 2—12 mg. P20 5 per litre.
The diluted liquid (5 c.c.) is boiled for 12 sec. with
6 drops of reagent and the blue colour matched against
that of a suitable standard less than a month old.
Coloured liquids are compensated with blanks in the
usual way, and milk is precipitated with acetic acid
and Tanret’s reagent, and filtered. J. Grant.

Titration of ammonium phosphomolybdate.
G. Hammarsten (Compt. rend. Lab. Carlsberg, 1928,
17, No. 5, 1—8).—Ammonium phosphomolybdate
can be titrated directly in ammoniacal solution in
the presenco of acetone. The ammonium phospho-
molybdate precipitate is dissolved from the filtor with
ammonia, the filter is washed with water, acetone is
added to the combined solution and washings, which
are then titrated with O0-lATFalcoholic potassium
hydroxide with thymolphthalein as indicator. The
method is compared with Scheffer’s formaldehyde
titration procedure (A., 1927, 953). L. M. Crark.

Use of strips of mercuric chloride paper in
the Gutzeit test. A. F. Lerrigo (Analyst, 1928,
53, 90—91).—The Gutzeit tube is packed with
plumbised cotton wool up to such a height that tho
mercuric chloride paper strip (4x70 mm.), when
placed in the tube and just projecting from it, is
supported. All the arsenic in normal quantities (up
to 0-05 mg. As23) is found to be retained at the
lower end of the paper, forming a stain proportionate
in length and intensity to the amount present.
Mercuric bromide paper in use over an extended
period was not found very superior to mercuric
chloride paper. D. G. Hewer.

Method of applying the Gutzeittest for arsenic.
C. H. Cribb.—See B., 1928, 89.

Production of uniform stains in the Gutzeit
test for arsenic. J. R. Stubbs.—See B., 1928, 89.

Spring clip for Gutzeit tube. J. White—See
B., 1928, 89.

Hypophosphite reaction for arsenic. W. P. H.
van den Driessen Mareeuw (Pharm. Wcekblad,
1928, 65, 70—75).—The hypophosphite test for
arsenic recommended by the Dutch and German
pharmacopoeias does not givo satisfactory results
with the medicinal iron preparations, particularly
where ferric iron is present. It is recommended to
reduce the solutions with iron powder, filter, and
carry out the test for arsenic with the filtrate; if
blank tests are carried out at the same thne, the
alteration in colour due to the presenco of arsenic
is readily detected. Limits for tho sensitiveness
under various conditions aro given (cf. Wallrabe,
B., 1928, 172). S. 1. Levy.

Titrimetric determination of tervalent arsenic
by oxidation. F. G. Germuth (Amer. J. Pharm,,
1927, 99, 751—754).—Arsenious acid is oxidised
rapidly and quantitatively by means of O-lA-potass-
ium permanganate solution in the presenco of a trace
of potassium iodide, which acts catalytically. The
reaction takes place in the presence of mineral acids
and the use of an indicator or sodium hydrogen
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carbonate solution is unnecessary. The titration
can be carried out at any temperature up to 95°. A
slight correction is necessary for the oxidation of the
small amount of potassium iodide added. Other
iodides are not as effectivo as the potassium salt.
S. Coffey.

Determination of permanganic and arsenious
acids. N. Kan6 (Sci. Rep. Téhoku, 1927,16, 873—
879).—To avoid the irregularities usually observed
in the direct titration of arsenious acid with per-
manganate, an excess of the latter should be added,
a measured volume of standard hydrogen peroxide
solution run in until the solution is colourless, and the
titration finished with permanganate; with this
procedure sharp end-points and regular results are
obtained. The oxidation of the arsenito solution
may be carried out in alkaline solution, the liquid
being acidified after adding an excess of permanganate
and the above procedure followed. For tlio determin-
ation of permanganic acid with arsenious acid the
solution of the former is added to an alkaline solution
of the latter, the mixture acidified with hydrochloric
acid, potassium iodide added to reduce manganic
compounds, the solution neutralised with sodium
hydrogen carbonate, and the excess of arsenious acid
determined iodometrically. A. R. Powell.

Determination of boric acid in glass. A. A.
Matschigin and T. Korzuchina.—See B., 1928, 91.

Potentiometric titration of boric acid in the
presence of certain inorganic salts. M. G.
Metton and F. R. Sswim.—See B., 1928, 86.

Determination of sodium diborate. M.
Francois and L. Seguin.—Sec B., 1928, 87.

Volumetric determination of small amounts
of carbonic acid and free ammonia present in
distilled water. N. Bjerrum (Annal. Acad. Sci.
Fcnnieze, 1927, A, 29, No. 1).—Carbonic acid and
free ammonia (or ammonium carbonate) may be
determined in distilled water, containing about
0-5x10*5 g.-mol. of either substance per litre, by
titration with OOIN-sodium hydroxide in an atmo-
sphere of air free from carbon dioxide, using 0-4 c.c.
of a special mixed indicator per litre of water. The
indicator is composed of 5 g. of phcnolphthalein and
1 g. of methyl-red dissolved in a litre of alcohol.
The alkali is added until the tint of the solution is
similar to that of a sodium phosphate solution,
pa S-5—9, containing the same amount of indicator ;
at this stage the carbonic acid is present as hydrogen
carbonate. The pa value is then adjusted to 5-5—5
with O-OIN-hydrochloric acid in a similar manner,
when the carbonic acid is present as such. From
these values the ammonia and carbon dioxide con-
tents are calculated. The following corrections are
applied : (a) for the acid and alkali values of the
indicator, (b) for absorption of the reagents by the
walls of the flask, (c) for the amount of carbonic
acid present in a form other than that assumed at
each stage, (d) for the amount of hydroxyl and hydro-
gen ions present at each end-point. The method is
tested by analysis of very dilute solutions of sodium
carbonate and hydrogen carbonate.

G. A. C. Gough.
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Substitution of sodium for potassium com-
pounds [as reagents]. A. R. smith and F. C
Vilbrandt.—See B., 1928, 122.

Tartrate modification of tbe cobaltinitrite
method for the gravimetric determination of
potassium. M. Wikut (Z. anal. Chem., 1927, 72,
345—359; cf. A., 1926, 491).—The empirical method
previously described has been modified to obtain
stoicheiometric results. The potassium chloride
solution, which should be at least 0-05A, is treated
with 1-5—2 times its volume of the reagent described
below, the mixture is treated with 3 g. of sodium
chloride for every 10 c.c., heated to incipient boiling,
allowed to cool, and filtered, and the precipitate
of NaCoOC4H40 6,7K2NaCo(N02)6,H20 is washed with
dilute acetic acid, then with alcohol, dried at 110—
120° for 20 min., and weighed; it contains 15-98% of
potassium. The reagent, which is prepared immedi-
ately before use, is made by mixing 2 vols. of sodium
nitrite solution (50 g./IOO c.c.) with 1 vol. of cobalt
nitrate solution (50 g. of crystals/100 c.c.), and 3 g.
of tartaric acid in fine powder are stirred in to every
27 c.c. of the mixture; after evolution of nitrous
fumes has ceased, the solution is cooled to 10° and
filtered, and the filtrate heated to 75°, treated with
hydrogen peroxide, heated to 85°, and cooled for use.

A. R. Powell.

Origin of the error in the precipitation of
barium sulphate. D. Batarev (Z anal. Chem,,
1927, 72, 303—306).—Determinations of the loss of
water and change in specific gravity of specimens of
barium sulphate which were precipitated at the
ordinary temperature, dried at 120°, and then heated
to redness show that the precipitate has a porous
structure, and contains many fine capillaries and
internal surfaces. Microscopical examination of a
specimen which was left in contact with potassium
permanganate solution for several days confirmed
this view. Hence the error is due to the adsorption
of ions and molecules from the solution, and not to
the formation of complexes of the type BaCIlS04,BaCl.

F. S. Hawkins.

Volumetric determination of barium as
cbromate. A. Mazzucchelli and B. Romani
(Gazzetta, 1927, 57, 900—913).—It has been shown
by a number of control experiments that it is impossi-
ble to precipitate quantitatively silver and barium
chromates successively since they form solid solutions
with each other; approximate results are obtained
by successive precipitation in 45% alcohol.

R. W. Lunt.

Volumetric determination of magnesium. J.
Vondrek —See B., 1928, 94.

Rapid determination of lead. G. Spacu and
J. Dick (Z. anal. Chem., 1927, 72, 289—293).—m en
a solution of ammonium thiocyanate (2 g.) and
pyridine (1 c.c.) is stirred with not more than 0-3 g.
of lead as an aqueous solution (50 c.c.) of a salt, the
compound Pb(OH)SCN is quantitatively precipitated;
it is collected on a Gooch crucible, washed with
dilute pyridine and ammonium thiocyanate solution,
95% alcohol, and ether, dried for 60 min. in a
vacuum, and weighed. The result is accurate to
0-1%, but with larger quantities of lead an appreci-
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able error is introduced owing to the solubility
of the precipitate in the ammonium salts present. An
acetate, if present, must be removed by evaporating
with nitric acid. F. S. Hawkins.

Gravimetric determination of copper as
cuprous thiocyanate. I. M. Koilthoff and
G.H.P.V.d.Meene (Z anal. Chem., 1927, 72, 337—
345).—The gravimetric determination of copper by
the thiocyanate method gives results which are
correct to within 0T5% of the copper present if
the precipitation is carried out in warm solutions the
acidity of which docs not exceed 0-5Ar, and if the
amount of thiocyanate added does not exceed that
necessary to give a 0-05Ar-solution when all the
copper has been precipitated. In more concentrated
thiocyanate solutions the precipitate redissolves with
the formation of a complex salt. The presence of
cobalt, nickel, zinc, manganese, arsenic, and large
amounts of iron has no effect on the results, but
tartaric acid must be added if the solution contains
antimony, bismuth, or tin. After precipitation the
solution should be set aside for 24 lirs., then filtered
through a glass or porcelain crucible with porous
bottom, and the precipitate dried at 110—120° for
at least 3 hrs. The method is suitable for the deter-
mination of copper in pyrites. A. R. Powell.

Titrationsby Fajans’method. 1l. Determin-
ation of mercurous and bromide ions. R. Buu-
Stein (Z anorg. Chem., 1928, 168, 325—326; cf.
A., 1927, 847).—If mercurous nitrate solution is added
to a solution of potassium bromide to which sodium
alizarinsulphonate has been added as indicator, the
point of equivalence is shown by the yellow colour
of the solution changing to reddish-violet. Mercury
may therefore be determined by adding to the solution
an excess of potassium bromide, and titrating the
excess with standard mercurous nitrate solution.

R. Cuthirnlr.

Dissolution of sulphides in mixtures of acid
and hydrogen peroxide. A. S. Komarovsky (Z
anal. Chem., 1927, 72, 293—295).—Mercuric sulphide
dissolves in w-ann 4ATFhydrochloric acid, to which
6% hydrogen peroxide solution is added drop by drop.
Calomel dissolves in 2Ar-hydrochloric acid containing
hydrogen peroxide. Nickel and cobalt sulphides are
soluble in a mixture of dilute acetic acid and 3%
hydrogen peroxide solution. The presence of mercury
can be confirmed by adding alkali hydroxide, when
mercury is precipitated in the presence of hydrogen
peroxide, and yellow mercuric oxide in its absence.
Nickel is confirmed by means of dimethylglyoxime,
and cobalt by Vogel’s method. F. S. Hawkins.

Gallium. 1. Arc spectrographic detection
and determination of gallium. [Il. Extraction
of gallium from lepidolite. J. Parish and D. A.
Holt (J. Physical Chem., 1928, 32, 142— 147).—
Ihese methods are described together with the results
of a spectrographic examination of 55 minerals for
the presence of gallium. A 0-007% yield of this
clement was obtained from lepidolite.

. L. S. Theobald.

Determination of manganese in steel by the
Proctor Smith reaction in presence of phos-
phoric acid. B. C. Mukerjee —See B., 1928, 94.
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Detection and determination of small quan-
tities of manganese in water. R. Schmidt—See
B., 1928, 110.

Colorimetric determination of [traces of]
manganese. A. C.Janzig.—See B., 1928, 142.

Detection of cobalt by Tananaev’s spot
method. A. Komarovski and B. Ovetschkin
(Chimilio-farm. Vestnik, 1926, Nos. 5—6, 9—10;

Chem. Zentr., 1927, i, 3021).—Tananaev’s method for
the detection of cobalt with potassium thiocyanate,
stannous chloride, and aniline has no advantage over
Vogel’s method using potassium thiocyanate alone.
A. A. Eldridge.
Digallic acid as a reagent for earth-acids.
W. R. Schoelter—See B., 1928, 87.

Volumetric determination of antimony and
arsenic. P. E. Wink1er (Helv. Chim. Acta, 1927,
10, 837—842).—Sec A., 1927, 1160.

Determination of antimony as tetroxide with
membrane filters and porcelain filtering cruc-
ibles. A. Simon and W. Neth (Z anal. Chem.,
1927, 72, 307—316).—The antimony is precipitated
as sulphide by passing hydrogen sulphide for 1 hr.
through a boiling solution containing 10% of con-
centrated hydrochloric acid. An equal volume of
saturated aqueous hydrogen sulphide is added, the
mixture cooled (30 min.), the precipitate collected
and washed with 0-5Ar-hydrochloric acid saturated
with hydrogen sulphide. In this way the formation
of a colloidal sol is avoided. If a membrane filter
is used, the sulphide is transferred to a weighed
crucible, and oxidised gradually with nitric acid of
increasing concentration. The sulphuric acid formed
is removed by evaporation on a water-bath, followed
by gentle heating, and the crucible is gradually
heated to 820—900° in an electric oven, and dried at
this temperature for 30 min. When a filtering
crucible is used, the oxidation is effected by placing
the sulphide over bromine and fuming nitric acid in 