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General, Physical,

Isotope effeetin the Lyman series of hydrogen.
S. S. Baltard and H. E. wnite (Physical Rev.,
1933, [ii], 43, 941).—Using H20 containing a high
[H3, six members of the Lyman series of H have
been observed as close doublets. In agrecment with.
the theory of broadening of lines due to the Doppler
effeet, the H1 component is broader than the H2.
L.S. T.
Spin of hydrogen isotope. G. N. Lewis and
M. F. Ashi1ey (Physical Rey., 1933, Jii], 43, 837).—
The emission spectrum of mol. H, containing approx.
25% HJ, 50% HX2 and 25% Hi shows that the
spin of H2 is neither 0, 1/2, nor 3/2; it is, in all
probability, 2/2. L.s. T.

Band spectrum of the H*H2 molecule. M. F.
Ashiey (Physical Rev., 1933, [ii], 43, 770).—An
electronic isotopic shift of approx. 2-4 wave-nos. has
been observed. L.S T

He fluorescence and collisions of the second
kind of excited He atoms. W. Maurer and R.
Wortf (Z Physik, 1934, 92, 100—115).

A.B.D.C

Partial resolution of the Bel line 4572-69 A.
and probable spin of the Be9 nucleus. A. E.
Parker (Physical Rev., 1933, [ii],43,1035—1036).—
There is a separation of 0-033+0-005 cm.-1between
the two components of the Bei line 4572-69 A. The
weaker component, a 21P +—3172transition, contains
36+4% of the total intensity, which indicates a
nuclear spin of 1/2 for Be9. L.S. T.

Metastable 2> level of the nitrogen atom. H.
Stucklen and E. P. carr (Physical Rev., 1933
[ii], 43, 944—945). L.S. T.

Intensity measurements in the first positive
bands of nitrogen. A. Elliott and W. H. B.
cameron (Proc. Physical Soc., 1934, 46, 801—804).
—Integrated intensities measured by photographic
photometry, using as sources the high-frequency
discharge, the d.c. discharge, and the afterglow of
active N, show that the probability of transition
between two vibrational levels is independent of
excitation conditions. N. M. B.

Wave-lengths and terms of the fluorine spec-
trum,Fi1v. B.EdlIsn (Z Physik, 1934,91, 19—26).

A.B.D. C
Moving striations in neon. (Frl.)) B. van
Manen (Physiea, 1934, 1, 967—978).—In the

positive column with moving striations for Ne at
0-2 mm. pressure, the difference between the max.
and min. potentials of a striationfallswithincreasing
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column current for a W cathode. For an oxido
cathode the p.d. depends on the no. of striations, but
the results are not reproducible. M. S. B.

Transition probabilities in the sharp and
diffuse series of the alkalis. L. S. Ornstein and
J. Key (Physiea, 1934,1, 945—952).—The transition
probability for p—d and s—p lines in Na and K
has been determined using the a.c. arc. It has also
been cale. for Rb and Cs from previous data.

M. S. B.

Starting potential of the glow discharge in
neon-argon mixtures between large parallel
plates. 1. Results. F. M. Penning and C. C. J.
Addink. Il. lonisation and excitation by elec-
trons and metastable atoms. F. M. Penning
(Physiea, 1934, 1, 1007—1027, 1028—1044).—I.
Measurements previously made with purc Ne have
been extended to pure A and mixtures of A and Ne.

I1. Calculations have been made of : the relation
between Vc, the starting potential of the corona
discharge between infinite parallel plates, and 42
the ionisation coeff. for A (A in mixture < 0-01%);
the ionisation coeff. riz due to direct ionisation of A
atoms by eleetrons; the relation between t)2and the
ionisation by metastable Ne atoms; the influence
of the energyloss of the eleetrons in elastic collisions;
the relation of Vcto the proportion of A and the
gas d. M. S. B.

Efiect of mercury vapour onthe high [spectral]
terms of the alkali [metals]. B. Pontecorvo
(Atti R. Accad. Lincei, 1934, [vi], 20, 105—109).—
Hg vapour has a very weak effeét in dlsplacmg the
limits of the series of Na and K. 0. J. w.

Paschen-Back efiect and the polarisation of
resonance radiation. Sodium (52 123/23251/72).
N. P. Heydenburg (Physical Rev., 1933, [||] 43,
1045).—Preliminary data are given. L.S. T.

Zeeman efiect and the magnetic quenching of
the fluorescence of S2and Te2. 1.1. Agarbiceantt
(Compt. rend., 1934,199, 1036—1038; cf. A., 1933,
1095; 1934, 1, 353).—The decrease in the fluores-
cence of S2and Te2vapours under a magnetic field
is explained by the Zeeman and Paschen-Back
effeets. J.W. S

Additional bands in the bandsystem of sul-
phur. R. K. Asundi (Current Sci.,, 1934, 3,154;
cf. A., 1931, 996). L.S. T

Spectra of potassium, K rv and KV, and of cal-
cium, Cav and Cavl. I.S.Bcwen (Physical Rev.,
1934, Tii], 46, 791—792).— Data and classifications
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for 19 new lines of Krv, 26 of K v, 36 of Gav, and 31
of Cavx, including singlet and intercombination
lines, below 650 A., are tabulated. The presence in
ncbulao of lines due to the forbidden 3—1D trans-
itions in Si, Clii, Ain, Krv, and Cav is discussed.
N. M. B.
Highly ionised potassium and calcium spectra.
A.E.Whnitfobd (PhysicalRev., 1934, [ii], 46,793).—
Classifications of 75 lines of K vi, K vii, K vnx, K ix,
Cavii, and Cavm, and term vals. are tabulated.
N. M. B.
Nuclear moment of scandium (Scly. H.
Schuler and T. Schmidt (Naturwiss., 1934, 22,
758—759).—The kyperfine structure of the sc
spectrum between 4700 and 6500 A. was investi-

gatcd. The nuclear moment is 7/2. A J. M
Nuclear moment of scandium. H. Kopfer-

mann and E. Rasmussen (Z PhySIk, 1934, 92,

S2—86).—The moment is 7/2. A. B.D.C

Hyperfine structure and nuclear moment of
cobalt. N. S. Grace (Physical Rev., 1933, [ii], 43,
762).—Examination of the hyperfine structure of
the spectrum of Coi indicates that the nuclear
moment of Cois 5/2 and > 9/2. L.S. T.

Absorption measurements in the band spectra
of zinc and cadmium vapours. S. Mrozowski
(Z. Physik, 1934, 91, 600—608). A.

Intensity measurements in a fine structure
multiplet of Asi1l. S. Tortansky and J. F. Heard
(Proc. Roy. Soc., 1934, A, 146, 818—824).—The
mean vals. of the intensity ratios in the fine struc-
ture triplet of Asll X5231 (553 1—5pzP0) are
0-98 :2:2-99, in agreement with the theoretical vals.
1:2: 3. The guantum wts. of the fine structure
levels in the 5s3 1term thus oc 2F-f-1. L. L. B.

I. Complexity of the resonance spectrum of
selenium, 1l. Influence of nitrogen on the
fluorescence spectrum of selenium. S. Gawron-
ski (J. Phys. Radium, 1934, [vii], 5, 533—534,
535—537).—I. The complexity of the fluorescence
spectrum of Se, excited by the Hg 4359 and 4047 A.
lines, using a low-pressure cooled Hg lamp, showed no
difCcrence if excited by broad or narrow Hg lines,
and was uninfluenced by the temp. of the Sc vapour
or the mol. kinetic energy. The complexity is
attributed to the existence of a large no. of isotopes.

1. Addition of N2extinguished the multiplets and
slightly weakoned thecharacteristicrotation doublets.
With increasing pressure of N, the multiplets dis-
appeared, giving place to band fluorescence, which in
tum disappeared, passing to the continuous glow
with only the rotation doublets visible. N. M. B.

Laclc of observed hyperfine structure in stront-
ium. A. N. Benson and R. A. Sawyer (Physwal
Rcev,, 1933, [ii], 43, 766—767).—Forty lines of Sn
and Srninthe region 5600—4000A. gave no evidence
of hyperfine structure. Sr has no nuclear spin or
isotope shift > 0-050 cm,-1 L.S. T.

Nuclear moments of niobium from hyper-
fme structure. S.S.Baitirard (Physical Rev., 1934,
[ii], 46,806—811).—The observed hyperfine structure
In the arc spectrum can be accounted for by attribut-

B.D. C.

ing mechanical and magnetic moments to the
nucleus. The nuclear spin is 9/2. The approx.
nuclear y-factor is 0-83, giving a magnetic moment of
3-7 nuclear magnetons. N. M. B.

Excitation of atomie lines in. the molecular
absorption in Cd vapour. E. Kalinowska (Acta
phys. polon., 1933, 2, 111—117; Chem. Zentr.,
1934, ii, 19).—From the dependence of the intensity
of the fluorescence on that of the exciting light it is
sliown that excitation of Cd atom to the 235 Xstate
at approx. 600° rcquires two absorption processes by
the Cd mol. At approx. 900° only one is |r_1|eeJdet|dE.

Polarisation of the fluorescence of Cd vapour.
L. Sosnowski (Acta phys. polon., 1932, 1, 327—
332; Chom. Zentr., 1934, ii, 19).—Data are recorded.

H.J. E.

Fluorescence of mixtures of Cd and Zn
vapours. F. Spiewankiewicz (Acta phys. polon.,
1932,1, 345—350; Chem. Zentr., 1934, ii, 19—20).—
Light between 2300 and 2150 A. excites a band at
4850—6400 A. in the mixed vapours at 78|E)|°.J £

Extension of the platinum i-like isoelectric
secjuence to tellurium 1v, lead v, and bismuth v1.
G. K. Schoepfie (Physical Rev., 1933, [ii], 43, 374).

L.S. T.

Fluorescence and absorption spectrum of 12
vapour. |. l. Agarbiceanu (Ann. Physigue, 1934,
[xi], 2, 347—447).—Six anti-Stokes lines of the
fluorescence spectrum of 12 excited by the xx5460,
5770, and 5790 Hg lines, have been observed for the
first time, the excitation being independent of the
width of the exciting line. An interpretation is
proposed. New absorption bands are reported.
Addition of 02 or N2 causes a broadening of the
absorption lines, more marked in the case of 02
and increasing with pressure. From the broadening
the active radius of the 12mol. is calc. A connexion
between this broadening and the depolarisation of
resonance lines is found. From photographs of
fluorescence lines excited by Hg X5461 it is shown
that, for a normal and excited level, the resonance
line is more afiected by a perturbing factor than the
corresponding absorption line under the same
conditions, analogous to the effect of a magnetic
field. N. M. B.

Molecular spectrum emitted from atomie
iodine vapour. O. Oidenberg (Physical Rev.,
1933, [ii], 43, 501).—The intensity of the continuous
spectrum shown by | vapour at high temp. decrcases
with a decrease in pressure; it is emitted from a mol.
just formed by a pair of atoms, one of which is excited
(cf. A, 1924, ii, 579). L.S. T.

Light absorption of adsorbed esesium. J. H.
de Boer, J. F. H. Custers, and c. J. Dippel
(Physica, 1934, 1, 935—944).—The absorption

spectrum of Cs adsorbed by CaF2has been measured
for different degrees of occupation of the adsorbed
layer. For low occupation the spectra are due to
Cs atoms adsorbed on active spots by electrostatic
polarisation, and strong light absorption beyond
440 mu. is no longer observed. Polyat. layers, in
which the atoms are bound by Tan der Waals
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forces, givo a spectrum almost the same as that of a
thin film of Cs metal. The high photo-electric yield
at a low degree of occupation, and the shift of the
threshold towaids longer wave-lcngths, are correlated
with the absorption spectra. M. S. B.

Nuclear magnetic moment of csesium from
the polarisation of resonance radiation. N. P.
Heydenburg (Phy5|cal Rev., 1934, [II], 46, 802—
805; cf. A., 1934, 1279).—For a nuclear spin of 7/2
the hyperfine separation consts. for the and
7P 32 levels of Csi are 1-42XI10~3 and 4-86x10°4
cm.-1, respectively. The calc. nuclear magnetic
momcnts are 2-40/1840 and 2-41/1S40 Bohr mag-
netons, respectively, in agreement with the val.
2-52/1840 obtaincd from the splitting of the lower
68 LR level. N. M. B.

Isotopes of samarium. H. Schuter and T.
Schmidt (Z. Physik, 1934, 92, 148—152).—O ptical
isotope separation for Sm 150 and 152 is twice that
for Sm 152 and 154, indicating a definito nuclear
structure change in passing from 150 to 152.

A.B.D. C

Hyperfine structure and isotopic constitution
of tungsten. N. S. Grace and H. E. White
(Physical Rev., 1933, [ii], 43, 1039; cf. A., 1934,
339).—The arc spectrum of W shows patterns
corresponding with only three components which are
attributed to the isotopes of even no. A fourth
isotope, possessing a magnetic and a mechanical
nuclear moment, is indicated. L.S. T.

Application of the mechanical interval recorder
to the analysis of the spectrum of osmium I.
W. Arbertson (Physical Rev., 1933, [ii], 43, 501,
cf. A., 1934, 468).—Some energy levels of Osi liave
been found by means of the mechanical interyal
recorder. L.S. T.

Band systems of mercury. T. S. Subbaraya
(Proc. Indian Acad. Sci.,, 1934, 1, A, 166—177).—
A theoretical survey of the band systems and an
analysis of five of them. N. M. B.

Explosion spectrum of mercury compared
with arc spectra under ordinary pressure and
inavacuum. H.Nagaoka and T. Futagami (Sci.
Papers Inst. Phys. Chem. Res. Tokyo, 1934, 25,
111—126).—The spectrum (1) produced by exploding
athin stream of Hg by an electric discharge has been
compared with spectra from Hg-vapour lamps
working at approx. atm. pressure (li) and in a vac.
Owing to the violence of the esplosion no bands
appear in (I), and there are many lines due to ionised
Hg. In (Il) structureless bands are conspicuous.

R, S. B.

Intensity distribution in the fluorescence bands
of mercury vapour. l. Mrozowska (Acta phys.
polon., 1933, 2, 81—89; Chem. Zentr., 1934, ii,
18—19).—The effect of temp. and pressure on the
intensity distribution in bands escited by the Zn
line 255S A. was studied. H.J. E.

Zeeman effect of the hyperfine structure of
the Hg line 2536. A. Zyironas (Helv. phys. Acta,
1933, 6, 273—276; Chem. Zentr., 1934, ii, 18).—
Data are recorded, agreeing with theory.

H. J. E.

Anomalous Zeeman effect of single hyperfine
structure components of the mercury resonance
line 2537 A. I. The it components. A. Zyiro-
nas (Helv. phys. Acta, 1934, 7, 224—256; Chem.
Zentr., 1934, i, 3026).—Data arc recorded and
discussed. H.J. E.

Emitter of the bands near 2482-07 A. in the
mercury spectrum. L. Job (Acta. phys. polon.,
1933, 2, 31—37; Chem. Zentr., 1934, ii, 398).—
Fine structure measurements are recorded. The
origin of the bands is discussed. H.J. E.

Resonance series of lead vapour. M. Doma-
niewska-Kruger (Acta phys. polon., 1932, 1,
357—362; Chem. Zentr., 1934, ii, 18).—Two
resonance series excited at 900° by 4358-3 and
5461 A. Hg lines aro described. H:J. E.

Emission spectrum of the night sky. |I.
Ultra-violet. J. Dufay. [Il. Ultra-violet ex-
tremity. J. Gauzit (J. Phys. Radium, 1934, [vii],
5, 523—526, 527—532; cf. A., 1934, 232).—I.
Data for 78 bands or lines in the region 4815—
3000 A. are tabulated. The spectrum differs from
that of the polar aurora by the weak intensity of the
negative N2 bands and of the bands of the second
positive group, and by the presence of numerous
lines of unknown or doubtful origin. Data on
relationships with the spectra of A, He, and those of
comet nuclei are extended to the ultra-violet.

1. Data for about 110 emission lines are given,
with possible identifications, and comparisons with
the results of other investigators. Absorption by
atm. 03was not found; the spectral intensity of the
night sky decreased only slowly towards 3000 A.

N. M. B.

Auroral spectrum and its interpretation. L.
Vegard (Trans. Amer. Geophys. Union, 1933, 68—
69).— A review. Ch.Abs. (e)

Electric furnace ionisation effect. A. S. King
(Physical Rev., 1933, [ii], 43, 214).—When a sub-
stance of moderate ionisation potential is vaporised
in a C-tube furnace a temp. is found at which
practically the whole neutral spectrum and the
stronger lines of the ionised atom aro giyen. When
the furnace is subseguently run at the same temp.
and total pressure with but littlo of the substance
present, a spectrum in which the enhanced lines are
relatiyely strong is obtained. This effect is marked
for Ca, Ba, Sr, and Nd. L.S. T.

Anode temperature and emission of AT-rays.
F. Har1a and H. Nowotny (Z PhySIk, 1934, 92,
76—81).—Rise in temp. inereases emission with
const. anode current. A.B.D. C

Natural X-ray line widths : correction for
finite resolving power. L. G. Parratt (Physical
Rev., 1934, [ii], 46, 749—754).—The resolving
power of the X-ray double-crystal spectrometer is
inereased 2—4 times by employing etched quartz
crystals. The shapes of the Ko. lines of Mo, Cu, and
Ti were observed in anti-parallel positions. Correc-
tion for finite resolving power was negligible.

N. M. B.

Weak x-v3.y lines of niébium and antimony.

P. A. Ross and P. Ktrkpatrick (Physical Rev.,
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1933, [ii], 43, 1036).—Data for new weak emission
lines of the K series of these elements are rLecgrd_Igd.
Absolute X-ray wave-lenglhs by refraction in
quartz. J. A.Beardeit and C. H. Shaw (Physical
Rey., 1934, [ii], 46, 759—763).—High-precision
measurements, with X-rays inoident both internally
and externally, gave 1—*=(8-553+0-005)X10®
Abs. wave-lengths calc. from guantum theory and
from reyised data for photographic results confirmed
the vals. found by the ruled grating. N. M. B.

lla. X-ray lines of carbon and carbon com-
pOUﬂdS. H. Broili, R. Glocker, and H. Kiessig
(Z. Physik, 1934, 91, 27—41). A.B.D. 0.

Self-ionisation of sodium and csesium at glow-
ino-tungsten and rbenium surfaces. H. Alter-
thum, K. Krebs, and R. Rompe (Z. Physik, 1934,92,
1—18).—Na and Cs are 20 and 50% ionised at Rh,
and 8-5 and 54% at W, the temp. variation of Na
(but not Cs) efficiencies obeying Langmuir’s first
formuta. A.B.D. C

lonisation potentials and probabilities for the
formation of multiply-charged ions in the alkali
yapours and in krypton and xenon. J. T. Tate
and P. T. smith (Physical Rev., 1934, [ii], 46, 773—
776; cf. A. 1931, 665).—Probability curves and
ionisation potential data, obtained by mass-spectro-
graph analysis, are given for ions forined by ctectron
impact in "Na, K, Rb, and Cs yapours, and in Kr
and Xe. Evidence of additional mechanisms of
formation appear for K+at 15-5 and 150, for Rb+at
12-5, for Cs at 10, 17-5, and 60, and for Cs2*at 80
yolts. N. M. B.

Electrical point action with spherical con-
ductors of atomie and sub-atomic dimensions.
A. Upmark (Z Physik, 1934, 91, 737—741).—
Theoretical. A.B.D. C

Electrical clean-up of gases at low pressures.
1. W. vok Meyeren (Z PhySIk, 1934, 91, 127—
736; cf. A,, 1933, 992).—Clean-up has been studied
in He, A, and N2 between 5X10-4 and 1X10~/ mm.

A.B.D.C

Disappearance of hydrogen in presence of
potassium and lithium ionsources. C.H. Kuks-
mak and R. A. Nelson (J. Chem. Physics, 1934, 2,
752—755; cf. A., 1932, 892).—The disappearance of
H2in a discharge tube containing an anode coated
with either synthetic spodumene or an Fe-Al-K
catalyst is shown to be completely accounted for by
reaction with the anode material. No evidence of
reaction in the gaseous phase was obseryed. LU

tonie shell effect in gas discharges. A. Gun-
ther-Schulze (Z PhySIk, 1934, 91, 724—726)—
Decrease of electron velocity inereases negative ions
in a mol. gas; this forms a space charge in wide
tubes maintaining the discharge within a narrow
space. " A.B.D. C

Photo-electric effect of csesium vapour. J.
Ktoz (Physical Rev., 1933, [ii], 43, 1052).—The
min. in the ionisation efhciency curve has again
been established even in yapour at room temp.

L.S. T.

Photo-electric effect. 1. Externalphoto-elec-
tric effect of elements in the periodic table. R.
Schutze (Z. Physik, 1934, 92, 212—227).—The
long-wave limit, defined as the wave-length at whicli
the electron current falls below 10~15 amp. for an
incident light energy of 10 ergs per sec., follows the
ionisation potential derived from series limits of the
free atoms. The quantum cfficicncy is of the same
order for atoms in one group of the periodic table.

A.B.D. C.

Energy distribution of photo-electrons as a
function of the thickness of a potassium film.
J. J. Brady (Physical Rev., 1934, [ii], 46, 768—
772; cf. A, 1932, 1184).—Current-yoltage curves
for 0-8, 2, 3, and 30 mol. layers, using 3650 and
4350 A., and analysis curyes by the theory of Du
Bridge (cf. A., 1933, 657) are given. Mak. retarding
potentials at 0° abs. were found by three methods.
The photo-currcnt decreased after the formation of
films < 3 mol. layers, but remained nearly const. for
thicker layers, indicating that the K * dissolves ”
in the Ag moro readily before than after the formation
of a continuous film. N. M. B.

Radiation quantum and photographic thres-
hold. H. Broili, R. Glocker, and H. Langen-
dorff (Z Elektrochem., 1934, 40, 784—789).—
A fjiiant. relation is established. E. S. H.

Chemical registration of the diffraction of
electricwaves. W.Arkadiew (Compt. rend., 1934,
199, 848—849).—Detectors of the Branly coherer
type, with electrodes of different metals, are arranged
with the electrodes in contact with paper impregnated
mndth an indicator. When irradiated with Herzian
waves, colour changes occur where the rays have
passed. The method can be applied to the detection
of diffraction images of the source. J. W. S.

Born’s theory of the electron. J. Frenkel
(Proc. Roy. Soc., 1934, A, 146, 930—935).—
Mathematical. L. L. B.

Dependence of the magnetic susceptibility of
an electron gas on temperature. K. F. Niessen
(Physica, 1934, 1, 979—988).—Theoretical. A
formuta has been deduced showing that the magnetic
susceptibility of an electron gas inereases with rise
of temp. M. S. B.

Electron diffusion. M. J. Druyvesteyn (Phy-
sica, 1934, 1, 1003—1006).—An error in a previous
communication on the positive column with moving
striations (A., 1934, 468) is corr. The distribution
of finat veloeities of the electrons in a homogeneous
field has been calc. for the case when the electrons
make elastic collisions only with the atoms of gas.

M. S. B.

Secondary electron emission from tantalum.
C. L. Utterback and E. A. Williams (PhySICal
Rev., 1933, [ii], 43, 212).—The electron emission
from Ta bombarded by Li+ has been measureef.

L.S. T.

Diffraction of electrons as a search for polaris-
ation. F. E. Myers, J. F. Byrne, and R. T. Cox
(Physical ReT., 1934, [ii], 46, 777—785).—Electrons
accelerated by yoltages 80—225 kv. passed through
a thin homogeneous foil of polycryst. Au and formed
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a difiraction pattern on a fluorescent screen, through
a hole in which various rays of the diffracted beam
fell on a second diffracting foil. The second diffrac-
tion pattern, obtained on a photographio plate,
showed, on examination for asymmetry, no evidence
(< 10%, if any) of polarisation of the electron beam.
N. M. B.
Effect of spin interaction in the difiraction
and polarisation of electrons. J. H. Howey
(Physical Rev., 1933, [ii], 43, 499). L.S. T.

Electron transfer from metals to dielectrics.
N. K atabuchov (Z PhySilC, 1934, 92, 143—147)—
The work of transfer of electrons from Ag to mica is
0-5, to rock-salt 1-8, volts < that for transfer to vac.

A.B.D. C

Collisions of slow electrons with atoms.
H. S.W.Massey and C. B. O. Monr (Proc. Roy. Soc.,
1934, A, 146, 880—900).—The theory of electron
exchange developed previously (cf. A., 1933, 613) is
applied to a study of the angular distribution of
electrons scattered inelastically by A and Na atoms,
and good agreement is obtained with experiment.
The eSect of the disturbance of the at. field by the
incident electron waves on the elastic scattcring is
discussed. The theory is applied to the scattcring
by H2and He. Comparison with experiment shows
that the excess of scattering at smali angles above
that given by Born’s approximation is due to this
polarisation effect. L. L. B.

Electron capture cross-sections. L. A. Young
and N. E. Bradbury (Physical Rev., 1933, [ii], 43,
1054).—Vals. calc. on certain assumptions are of the
same order of magnitude as experimental vals. for
electronegative gases sucli as O, and C02

L.S. T.

Probability function for the production of He++
by single electron impact. W. Bileakney
(Physical Rev., 1933, [ii], 43, 378).—It is concluded
that about 1% of the He ions produced by 330-
volt electrons are originally doubly chargeE. s T

Collision of K+ions with. inorganic and organie
gas particles. 1. Elastic and inelastic col-
lision. 1lI. Mechanism of the collision process.
0. schmidt (Ann. Physik, 1934, [v], 21, 241—267,
268—273; cf. A., 1934, 863, 937).—I. The nature of
the collision of K+ ions With gas particles is indicated
by the symmetry of the distribution curve. For
the completely symmetrical curves, which are given
by Hg, Kr, Xe, MeCl, C02 and N2, there is pure
scattering at 200 volts. The energy losses are smali,
and the collisions are elastic. Al other gases give
unsymmetrical curves, indicating energy losses on
impact. Two groups may be recognised : (a) in
which the asymmetry (1) decreases with inereasing
mass in a homologous series (inert gases), (6) in
which (1) inereases with decreasing mass (paraffins
and olefines).

1. The oecurrence of elastic and inelastic collisions
between K+ ions and gas particles (Il) is due to
difference in time of impact, which in turn depends
on the deformability of (II). A J. M.

Speed of positive ions in nitrogen. J. H.
Mitchell and K. E. W. Rid1er (Proc. Roy. Soc.,
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1934, A, 146,911—921).—The mobilityof the positive
ions formed by a glow discharge in pure N, at 4—9
mm. pressure is 2-67 cm./sec./volt/cm. Evidence
is adduced to prove that these ions are N2+ and
that their mobility is 7-5% < that appropriate to
their mass owing to the phenomenon of electron
exchange. Vals. of the mobilities of NH3+ Kr*,
Xe+, and Hg+in N2 all lie on a smooth curve con-
necting the mobility of an ion with its mass. Evi-
dence for electron capture is obtained indirectly
from the study of the breakdown of Langevin’s law
(mobilityXpressure==const.), wiien the velocity is
inereased above a certain val. L. L.B.

lons in oxygen and hydrogen. C. D. Bock
(Physical Rev., 1933, [ii], 43, 1053—1054).—The
results of a study of aged ions in 0 2using a magnetic
spectrometer with high-order focussing are recorded.

L.S. T.

High-velocity mercury ions. W. M. Coates and
D. H.sloan (Physical Rev., 1933, [ii], 43, 212—213).
—The method of successive acceleration of Hg ions
has been developed to produce particles of 2-85 X 10®
e.v. energy. Each ion striking a Mo target produces
seven to ten secondary electrons. L. s T

Mass seectrum analysis of the products of
ionisation by electron impact in nitrogen and
acetylene. J. T. Tate, P. T. Smith, and A. L.
Vaughan (Physical Rev., 1933, [ii], 43, 1054).—
A comparison of the ionisation potentials (I) of N2
and A gave for the former the val. 15-65J;0-02 e.v.
Mass spectrum analysis of the products of ionisation
by electron impact in CH?2at low pressure showed
the formation of C2AI> (11-2), CH+ (17-8), C,+
(23-8), CH+ (22-2), C+ (24-5), and H+ (21-7 and 25-6").
() ine.Y. are given in parentheses. The efiiciency of
formation of the H+ ion inereased sharply at
25-6;x1-0 e.v. C13 forming an ion of mass 27, was
found, but no negative ions. L. s T

Mass of Be9 and the at. wt. of beryllium.
K. T. Bainbridoe (Physical Rev., 1933, Tii], 43,
367—368).—The vals. obtained by measurements of
spectra for the mass of Be9are 9-0155+0-0006 on the
016=16 scale and 9-0154+0-O00S (Ne20=19-9967).
It is improbable that the nucleus of Be9 consists of
two a-particles and one neutron, or of two a-particles,
one proton, and one electron. The at. wt. of Be
from the above is 9-0130+£0-0007 on the chemical
scale and is < Hénigschmid and Birckenbach’s val. of
9-017970-0009. The packing fraetion of Be9 is
4-17-2. The mechanism of disintegration and y-ray
production from Be9is discussed. L.S. T.

At. wt. of protoactinium. A. V. Grosse (J.
Amer. Chem. Soc., 1934, 56, 2501).—The mean val.
230-6 has been determined. E. S. H.

Measurement of the masses of He and H1J
Ne20,Ne22 B 11, CI3, and Cl3rwith. a mass spectro-
graph. K. T. Bainbridge (Physical Rev., 1933.
[ii], 43, 378; cf. A., 1933, 203).—Referred to H1*
1-00778, He=4-00218"0-00004. Referred to 016
Cl35=34-9796+0-0012, and CI3/=36-9777x0 0019.
For other vals. see A., 1933, 442. L.S. T.

Belative abundance of the neon isotopes. W.
Bleakney (PhySICal Rev., 1933, [II], 43, 1056)—
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Intensities obseryed are 2Ne+:2ZNe+: 2INe+=
100 : 8-2 : 0-28 and ANc+ : 2Ne++ : 2INo+H-=
100 : 9-2 :0-30. The existence of 2INe++ thus

appears to bo established, No trace of ion of mass
23 could be detected (cf. A., 1933/333). L.S. T.

Mass spectra of neon fractionated by G. Hertz
and the non-existence of Ne23. K. T. Bainbridge
(Physical Rev., 1933, [ii], 43, 1060).—No line corre-
sponding with Ne23+ was obseryed in fractionated
Ne containing Ne22 in the same abundance as Ne2.
Ne2l and Ne2 were enriched three and nine times
their abundance in atm. Ne, and NeZ3 if present,
would have been enriched 27 times in this fraction.
Bleakney’ result (cf. preceding abstract) is con-
firmed. L.S. T.

Isotopic constitutions of krypton, mercury,
selenium, cadminm, and germanium. K. T.
Bainbridge (Physical Rev., 1933, [ii], 43, 1056).—
Results for Kr, Se, and Cd confirm Aston’s worlc.
There is no eyidence for 9% of Segl. CdlBand Cd118
found in band spectra, have not yet been observed,
probably owing to tcchnical difficultics and to their
relatively smali abundance. Lines attributed by
Aston to Ge7l, Ge/, and Ge77 are mainly, if not
entirely, due to hydrides of Ge70, Ge74, and Ge"8

*L.S. T.

Application of radioactive methods in chem-
istry. 0. Hahn (Ber., 1934, 67, [A], 150—163).—A
lecture. H. W.

New kind of radioactivity. R. M. Lakger and
R. W. Raitt (Physical Rev., 1933, [ii], 43, 585).—
General considerations and guantum theory lead
to the conclusion that Be9 should decompose spon-
taneously, giving off a-jjarticlesand possibly a neutron.
Ra-free Be has an a-particle actmty of 1 cm. range
in air, and half-life period of 104 years in accord
with the He contont of certain beryls. He5may be
a product of the disintegration. This abnormal He
eontent should not be explained in terms of the
radioactivity of Be8 the life-period of which is too
short for this isotope to have played any part in the
chemistry of Be. .S T.

Attempt to observe a helium |sotope. J. T.
Tate and P. T. smith (Physical Rev., 1933, [ii], 43,
C72)—A mass-spectrographic analysis of the gas
obtained by heating a crushed crystal of beryl after
passage through a C-liquid air trap showed the
presence of He4. He5 if present, was < 1 in 4x 104
relative to He4 (cf. preceding abstract). L. s. T.

Radioactivity of beryllium. R. M. Langer and
R. W. Raitt (Physical Rev., 1933, [ii], 43, 1055).—
The decomp, products of Be disintegration have a
range about 1 cm. in air. The decay const. of Be
is 102Xsec.-1 Strutfs data for the Acworth beryls
lead to a const. of the same order of magnitude.
The failure of the Condon-Gurney-Gamow theory
in this case again indicates that the light nuclel,
at least, are not composed of a-particles.

L.S. T.

Formation of branched tracks (due to a-par-
ticle collisions) on pbotographic plates covered
with a heavy layer of emulsion. A.P. Zhda” ov
(Tray. inst; etat radium, U.S.S.R., 1933, 2, 249—

265).—a-Particles from Po in air were studied by
photographing their tracks on thickly-coated plates.
Of 3000 tracks, 35 showed breaks and 11 showed

branchings. Ch.AbS. (e)
Errors in a-particle measurements. |. E.
Starik and O. S. Melikova (Trans. inst. etat

radium, U.S.S.R., 1933, 2, 117—126). Adiscussion.
Most of the variations and errors are due to the type
of vessel used for holding the sample.
Ch. Abs. (e)
Continuous p-ray spectrum. A. Bramley
(Physical Rey., 1933, [ii],43,767 ; cf.A., 1933,1100).—
A discussion of the equivalence of mass and energy
in Gparticie disintegration processes. L.S.T

(3-Rays of radium-D. H. O. W. Richardson
and A. Leigh-Smith (Nature, 1934, 134, 772).—
Expansion chamber p tracks from Ra-z> tetramethyl
show that the typical disintegration of Ra-z) con-
sistsof a47,200-volt y-transition accompanied by the
emission of a nuclear electron of 0—3 mm. range in
air. The high energy limit of the nuclear spectrum
is probably near 10—12 kv. p-Rays between 10 and
30 kv. found in previous experiments are absent.
They are identified as secondary electrons which had
lost energy in the solid materiat on which the radio-
element had previously been mounted. L.s. T.

Molecular changes accompanying the radio-
active transformation of radium-D. R. A. Mor-
tensek and P. A. Leighton (J. Amer. Chem. Soc.,
1934, 56, 2397—2398).—Evidence is adduced to
show that Ra-D tetramethyl is not broken down
completely by the radioactive transformation into
Ra-i? and Ra-F, but adjusts itself to the new
yalency conditions by losing Me and completing an
electron pair by acauiring an electron from the
surroundings. E. S. H.

Diffusion of y-rays. E. Stahel and H. Kete-
taar (J. Phys. Radium, 1934, [vii], 5, 512—522).—
Work previously reported (cf. A., 1933, 1224) is
extended with improyed technique. Investigation
by diffusion by thick screens shows that Pb, Au, and
W emit radiation of which the hardest component is
the same for each, and has an absorption coeff.
3-3X10'%5, against 1-9x 10-5for that of the hardest
components of the incident radiation. N. M. B.

Supplementary radiations in the recoil from
Th active deposit. (Miss) C. Chamie (Compt.
rend., 1934, 199, 943—945).—The anomalies pre-
yiously reported (cf. A., 1934, 5) in the decay curyes
of Th-C" from TIi-C disappear when the guantity of
Th-G" inereases with time of exposure, and inereaso
when the actiyation time diminishes. Steeper
curves were obtained for activation times of fractions
of a sec. The phenomenon was not observed for a
brass collector not at a negative potential. It is
suggested that the curves can be explained by the
existence of unknown sources in the Th-O, or by a
transmutation induced in the source by its own
radiation. ST M. B.

Photograpbic determination of the half-period
of thorium-B. T. R. wiikins and S. D. Bijrdick
(Physical Rey., 1933, [ii], 43, 1059).—The vyal.
determined by a photographic method is approx.
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102 hr. as compared with the accepted val. of 10-6
lir., based on ionisation measurements. L.S. T.

Radioactivity and nuclear synthesis. H. J.
Waitke (Phil. Mag., 1934, [vii], 18, 795—822).—
Assuming a primary distribution of a gravitating
gas “ neuton ” of zero at. no., and a const. no. of
neufcrons in the universe, a mechanism whereby the
elements are formed by radioactive synthesis duo to
p-ray emission from missing isotopes is indieated.

F. L. U.
Artificial activation of lead by y-rays. H. R.
von Tratjbenbehg and H. Bartels (Naturwiss.,

1934, 22, 758).—An artificial activation was induced
in Pb by the action of y-rays from Th emanation.
A J. M.
Atomie disintegration of light elements by H
and He. R. Doper (Z Physik, 1934, 91, 796—809).
Data are given for disintegration of Li, Be, and B.
A.B.D. C
Separation of the isotopes of lithium and some
nuclear transformations observed with them.
M. L. Oliphant, E. S. Shire, and B. M. Crowther
(Proc. Roy. Soc., 1934, A, 146, 922—929).—A method
for preparing pure specimens of the separated isotopes
of Li in ojuantities of the order of 10-8 g. is described.
Targets of Li6and Li7 -were bombarded successively
with protons and with diplons at about 160 kv.
energy. Li6 with protons gives a-particles of 115
mm. range; with diplons, a-particles of 13-2 cm.
range and protons of 30 cm. range. Li7with protons
gives a-particles of 8-4 cm. range; with diplons,
a-particles up to 8 cm. range, and neutrons. -
L. L. B.
Disintegration of lithium by protons. J. R.
Oppenheimer (Physical Rev., 1933, [ii], 43, 380;
cf. A., 1933, 205).—Theoretical. The Gamow model
is applicable to the case of Li. L.S. T

Disintegration experiments on elements of
medium atomie number. M. A. Tuve, L. R.
Hafstad, and 0. Daiit (Physical Rev., 1933, [ii],
43, 942).—Thcre is no evidence that disintegration
protons or a-particles of rango > 16 mm. are pro-
duced by bombardment of Al, Ni, and Ag by 600-kv.
protons. Smali effeets observed are explained by
the presence of 1/9000—1/100,000 of B impurities
in tho targets. L.S. T.

Disintegration of aluminium by swiftly-
moving protons. M. S. Livingston and E. O.
Lawrence (Physical Rev., 1933, [ii], 43, 369).—The
bombardment of Al by high-velocity protons produces
radiations (I), presumed to be a-particles, which
penetrate appros. 8 cm. of air. Tho distribution of
the ranges of (I) is continuous. The effcctive nuclear
cross-section for disintegration becomes const. at
proton energies > 8 X105volts. L.S. T.

Neutron of high velocity, and energy relations
for nuclear disintegration by non-capture. W.D.
Harkens, D. M. Gans, and H. W. Newson (Physical
Rev., 1933, [ii], 43, 584—585; cf. A., 1934, 827).—
The energy of a neutron from Be uscd in N11 dis-
integration esperiments has been calc. as 16x10®
«Vv. and the velocity 5-6x10® cm. per sec. Dis-
integration by non-capture of the neutron in these
«xperiments is discussed. L.S. T.

Secondary emission from elements bom-
barded with neutrons. Z. Orrano (Nature, 1934,
134, 735).—Measurements of the absorption of the
radiations from Po-{-Be in different elements indicate
that the abnormally low absorptions found for Sn
and Sb are to be ascribed to more absorbable secondary
radiations produced by the passage of the primary
rays through these elements. These softer radiations
are probably of the nature of y-rays and arise from
cxcitation of nuclear levels of elements near Sn in
the periodic table. L.S. T.

Secondary emission from elements bom-
barded with neutrons. M. L. Oliphant (Nature,
1934, 134, 735—736).—Strong ionising radiations aro
produced when Ag is placed in a beani of neutrons (I)
formed by the bombardment of elements by acceler-
ated H2 ions. The effeets observed (cf. preceding
abstract) are probably due to the (I) in the radiation
from Po+Be. L.S. T.

Effective neutron collision radius. 1. I. Rabi
(Physical Rcv., 1933, [ii], 43, 838).—Neutron col-
lision radii calc. for ten elements from C to Pb vary
from 1-08 to 1-54, average val., 1-31X 1043 cm.

L.S. T.

Nitrogen disintegration by a very fast neutron.
F. N. D. Kurie (Physical Rev., 1933, [ii], 43, 771).—
Be bombarded by a-particles from Po gave an un-
usually fast neutron of 17x 10® volts energy (see
above). The recoiling nucleus, Bn, and the dis-
integration particie (Hed) when N? is bombarded by
this neutron are of ordinary energies and tho “ loss
of 13-6 X 10®@volts may be accounted for by the form-
ation of a B1lslightly heayior than that measured in
the mass-spectrograph. L.S. T.

Transmutation of elements by neutrons. L.
Meitner (Naturwiss., 1934, 22, 759).—In extension
of the work of Szilard and Chalmers (A., 1934, 77)
it is shown that the neutrons einitted by the action
of Ra y-rays on Bo will cause transmutation of I, Ag,
and Au, but not of Na, Al, or Si. It is supposed that
these neutrons liave less energy than those emitted
from Be by a-rays, and conseguently can only effect
certain nuclear changes. A J. M

High-speed electrons liberated from fluorine
after bombardment by neutrons. I. K ttrtscha-
tov, G. Schtschepkin, and A. Vibe (Compt. rend.
Acad. Sci. U.R.S.S., 1934, 3, 572—575).—Neutrons
bombarding LiF liberated electrons of energy 4—5 X
10®e.v., confirming predictions based on Fermi’s
work. H.J. E.

Fermi’s element 93. A. V. Grosse and M. S.
Agritss (Nature, 1934, 134, 773; cf. A., 1934, 826,
1284).—Repetition of Fermi’s esperiments with Pa
shows that the 13-min. product from U is chemically
identical with element 91. In the Re sulphide
reaction with Pa as indicator the element 91 is pptd.
to the extent of 40—60% with Re sulphide from 15%
HC1. It is concluded that the products with the
13 and 90—100 min. periods are isotopes of eka-Ta,
changing by fB-emission into isotopes of U. FermFs
proof of the non-identity of his products with element
91 is inconclusive. L.S. T.
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Periodic property of atomie nuclei. G.Monod-
Herzen (Compt. rend., 1934, 199, 859—860).—A
curve relating the at. no. (2) with the no. of nuclear
types knoTO between Z and ZA-4 shows a periodicity
with marked minima at Z=26 (Fe), 56 (Ba), and 86
(Rn), as well as sub-minima. The first group contains
most of the common elements and shows only a
relatively smali no. of isotopes, agreeing with the
view that the abundance of an element dopends on
its stability. J.W. S

Classification of atomie nuclei. V. V. Tscher-
dintsev (Compt. rend. Acad. Sci. U.R.S.S., 1934, 3,
576—583).—Theoretical.  Nuclear structures are
discussed. H.J. E.

Ecjuilibrium theory of the abundance of the
elements. T.E. Sterne (Physical Rev., 1933, [ii],
43, 585—586, 768).—If all nuclei are ultimately com-
posed of eleetrons and protons, the most abundant
element when equilibrium is established must usually
be that of even mass no. and smallest packing fraction.

L.S. T.

Hemi-alpha groups in atomie nuclei as related
to the energy of binding. W. D.
(Physical Rev., 1933, Tii], 43, 1059). L.s. T

Low states of the heaviestelements. T. Y.
Witr and S. Goudsmit (Physical Rev., 1933, [ii], 43,
496).—The cnergies of the 5/, Gd, 7s, and 7p states
of the atoms and ions built on the radon core have
been calc. They depend cliiefly on the degree of
ionisation and change little with a change of nuclear
charge from 92 to 89. L.S. T.

Positrons from y-rays. C. D. Anderson and
S. H. Neddermeyer (Physical Rev., 1933, [II], 43,
1034; cf.A., 1933,658).—In addition to the positrons
(1) ejected from Pb by hard y-rays (Il), there is an
occasional simultaneous appearance of paired tracks
of one positive and one negatiye particie with a
common point of origin. The energy distribution
of these pairs and of positivcly-charged particles is
discussed. The (1) obsermt by other workers
using neutrons with accompanying (I1) may be due
only to the latter and not to neutrons. L.S. T.

Annihilation of fast positrons by eleetrons in
the K-shell. Il. J. Bhabha and H. R. Hulme
(Proc. Roy. Soc., 1934, A, 146, 723—736).—
Mathematical. The probability of a stimulated
transition of an electron from the K shell to a state
of negativc energy is calc. for the condition where all
the states of negative energy are unoccupied. From
this is calc. the probability of the corresponding
spontaneous transition when only certain of the
negative energy states are unoccupied. The prob-
ability of annihilation is always very smali compared
with that by free eleetrons, where 2 guanta are
emitted. L.L.B

New “annihilation " process of positive elec-
trons. J. Brunings (Physiea, 1934, 1, 996—1002).
—The probability that a positron, combining with a
X electron, should be annihilated, whilst the energy
set free is taken up by the other K electron, has
been calc. M. S. B.

Exchange of energy between a platinum sur-
face and gas molecules. W.B.Mann (Proc. Roy.

Harkins

Soc., 1934, A, 146, 776—791).—The following vals.
have been obtained for the accommodation coeffs.
of diflerent gases impinging on a clean Pt wire :
He, 0-03 at room temp. and 0'04 at 80° abs. for mean
filament temp. (T) 100—1000°; A, 0-55—0-35 at
room temp., T 100—1000°; Hg vapour, about 1-0
at room temp., T 100° and 200°; H2 0-11—0-08 at
room temp., T 100—1000°;, 02, 0-42—0-55 at room
temp., T 100—1000°. The results indicate that the
process of contamination is one of adsorption, and
that it is chiefiy dependent on the nature of the
filament surface. A process analogous to etching
causes marked changes in the adsorbing properties
of the surface in He. With H2 the accommodation
is inereased at higher temp. by absorption.
L. L. B.
Variation of the It resonating strength with
atomie number. J. A . Wheeter and J. A Bear-
den (Physical Rev., 1934, [ii], 46, 755—758).—
The effectire no. of K eleetrons, calc. on an approx.
theory using Hartree wave functions, agrees, for at.
no. < 40, with results obtained bj- anomalous
dispersion, and by absorption data and theory.
N. M. B.
Distribution of energy in the ultra-violet solar
spectrum as inferred from the photochemical
theory of the ozone equilibrium in the earth’s
atmosphere.. D. Erorkin (Phil. Mag., 1934, [vii],
18, 838—841).—A prcliminary calculation indicates
that the sun’s ultra-violet spectrum corresponds with
Planck’s curve if the O, mean height is 20kaL. U
Positively-charged component of cosmic rays.
L. Alvarez and A. H. Comrton (PhySICal Rev.,
1933, [ii], 43, 835—836).—Evidence for the existence
of such a component, probably positrons, is given.
L.S. T.
Nature of the primary cosmic radiation.
W. F. G. Swann (Physical Rev., 1933, [ii], 43,
945—946). L.s. T.

Composition of cosmic rays. A. H. Compton
and H. A. Bethe (Nature, 1934, 134, 734—735).—
A discussion. L.S. T.

Electric deflexion of cosmic ultra-radiation.
E. Lenz (Nature, 1934, 134, 809). L.S. T.

Rock-salt absorption of cosmic rays. S.
Ziemecki (Nature, 1934, 134, 773).—Measurements
of the absorption of cosmic rays (I) by powdered
rock-salt indicate that it is the most transparent
substance for (I) sofar examined. L.S. T.

Velocity of light. R. T. Birge (Nature, 1934,
134, 771—772).—The val. 299,776+4 km. per sec.
is suggested as a finat weighted ayerage val. for c.

L.S. T.

Value of e/m. R. T.Birge (Physical Rev., 1933,
[ii], 43, 211; cf. A., 1933, 1226; 1934, 580).

L.S T

Electromagnetic fields in the quantum theory.
I. L. Gotdstein (J. Phys. Radium, 1934, [vii], 5,
545—552).—M athematical. Static fields of H-type
atoms, neglecting electron spin, are considered non-
relatiY istically. N. M. B.
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Diffusion theory of the normal zero gradient
of inert gases. G. Zimmermann (Z. Physik, 1934,
91,767—774; 92, 282).—This zero gradient observed
between concentric electrodes with A and Ne is due
to diffusion of electrons. A.B.D. C

Transport phenomena in an ionised gas.
R. C. Majumdar (Z. Physik, 1934, 91, 706—716).—
Quantum-mechanical methods developed for metal-
physics are applied to this problem. A. B. D. C.

Photon spin. L. de Brogtie and J. Winter
(Cornpt. rend., 1934, 199, 813—816).—Mathe-
matical. J.w.S.

Waves, spin, and constants. E. Sevin (Compt.
rend., 1934, 199, 937—939).—Mathematical.
N. M. B.
Atomie wave functions. P. W. Brown and
C. G. Dunn (Physical Rev., 1933, [ii], 43, 1047).
LST

Continuous current amplifier for micrbphofo-
metric registration. M. MeUkier andJ. Andriot
(J. Phys. Radium, 1934, [vii], 5, 538—540).

Photo-electric measurement of relative and
absolute extinction. G. Kortum and H. von
Halban (Z physikal. Chem., 1934,170, 212—230).—
The sources of error, and particularly the effect of
using spectrally impure light, in the photo-electric
method are examined. An improved form of the
two-cell arrangement (A., 1922, ii, 332) is described,
which, using either a rotating sector or polarisation
prisms, permits the abs. determination of extinction
coeffs. with a precision of 1—2% and the comparison
of two extinctions with a precision of 0-01%. The
possibilities of the apparatus are demonstrated by
data for the absorption curve of the 2: 4-dinitrophcn-
oxide ion and its change with temp. R. C.

Absorption due to added substances in alkali
halide crystals. M. Brau (Nachr. Ges. Wiss. Got-
tingen, Math.-phys. KI., 1933, 401—405; Chem.
Zentr., 1934, i, 3034).—Passage of electrons into NaCl
or KC1 crystals containing Ag, Cu, Tl, or Pb produces
new absorption spectra of unknown origin.

H.J. E.

Photochemistry of alkali halide crystals. R.
Hitsch and R. W. Ponh1 (Nachr. Ges. Wiss. Got-
tingen, Math.-phys. KI., 1933, 406—419; Chem.
Zentr., 1934, i, 3034—3035).—The mechanism of
photo-dissociation and the origin of the crystal
coloration are discussed. H. J. E.

Spectrum of the afterglow of sulphur dioxide.
A. G. Gaydon (Proc. Roy. Soc., 1934, A, 146, 901—
910).—The conditions of the production of the after-
glow of S02 and the effects of change of pressure
and electrical excitation on the spectrum have been
studied. The spectrum consists of a continuum from
2400 to 4500 A., and a band system from 3828 to
4699 A. The vals. of the wave-no. intervals indicate
that the afterglow bands are produeed by mols. of
S02 An examination of the spectrum of the exciting
discharge leads to the conclusion that the afterglow
is caused by the recombination of SO and 02in the
form of a flame which gives the observed spectrum.

L. L. B.

Perturbations due to spin-orbit forces in
carbon monoxide and other band spectra. J. H.
Van Yieck (Physical Rev., 1933, [ii], 43, 1047—
1048). L.S. T.

Internal resonance in the carbon monoxide
molecule. G. H. Dieke (Phj"sical Rev., 1933, [ii],
43, 780; cf. A, 1933, 207). " L.S. T.

Vibrational analysis of the GeO emission band
spectrum. R. W. shaw (Physical Rev., 1933, [ii],
43, 1043).—Fifteen band heads in the region 2990—
2500 A., given by an arc with electrodes of graphite
rods cored with fused GeO.,, have been measured.

L.S. T

Band spectrum of arsenie oxide (AsO). F. cC.
Connelly (Proc. Physical Soc., 1934, 46, 790—800).—
Data and yibrational analysis are tabulated for 35
lines of a system in the rango XX3450—2950, degradcd
towards the red, and 66 lines of a system in the
range XX2800—2350, degraded away from the red.
Both are doublet systems, arising from transitions
between two excited 2S levels and a h ground level
having a separation of 1026 cm.-1 between the Il
components. N. M. B.

Ultra-violet absorption spectrum of osmium
tetroxide. A.Langseth and B. Qvitter (Z physi-
kal. Chem., 1934, B, 27, 79—99; cf. A., 1930,1089).—
The absorption spectrum of 0s04 vapour in the near
ultra-violet between room temp. and 400° may be
accounted for in terms of three electron transitions,
each of which is probably in the Os atom. There is
probably a fourtli system of bands in the short-wave
region, and a continuous absorption is superimposed
on the whole spectrum. There are Raman freguencies
of 568, 688, 917, and 1187 cm.-1, corresponding with a
regular tetrahedral mol., a structure also supported
by other evidence. The absorption spectra of Solu-
tions of 0s04 in H2D, C6H14 and CCl4 have been
examined. The above observations confirm the rule
that in the electron transition not all the character-
istie freguencies appear in the initial and finat states.

R. C

Absorption spectra of aqueous solutions of
hydrochloric acid and of various chlorides in
the ultra-violet. R. Trehin (Compt. rend., 1934,
199, 1047—1049).—Measurements are given for ag.
solutions of HC1, LiCl, NaCl, KC1, CaCl2 MgCI2
SrCI2, and BaCl2 between 2110 and 2500 A., and at
20—90°. HC1 solutions are the more transparent
in the nearer ultra-violet, but less so at shorter X
The density of absorption inereases with the at. no.
of the cation. J. W. S.

Absorption spectra of bromine trifluoride,
iodine pentafluoride, and cyanogen fluoride.
C.F.w hite and C. F. Goodeve (Trans. Faraday Soc.,
1934, 30, 1149—1051).—The absorption by BrF3and
IF5vapours is continuous and commences at approx.
2800 and 2400 A., respectively. A band at 3000—
3600 A. (max. 3250) is attributed to BrF. CNF does
not absorb at > 1840 A. J. G. A G

Band systems of calcium chloride. R. K.
Astjndi (Current Sci., 1934, 3, 153—154).—The bands
consist of (i) a red system due to the transition 21 — >
2S and (i) an orange system involving a £—2
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transition. The heats of dissociation for the 2n and
2S states are 4-60 and 3-46 volts, respectively, whilst
those for the upper and lower states of (ii) are 1-53
and 1-52 volts, respectively. L.S. T.

Absorption spectra, in aqueous solution, of
co-ordination compounds of chromium and
cobalt. A. Mead (Trans. Faraday Soc., 1934, 30,
1052—1058).—The absorption has been determined
between 3000 and 7000 A. of 10~2—10~3J/-chlorides,
-sulphates, and -K salts of [M(C2 43", [Cren(CD 42',
M enACD 4], and pl end"’, whereM isCr™and Colll
Each ion has strong continuous absorption at <
3000 A., and in the visible and near ultra-violet two
broad bands of which the heads are in approx. const.
relationship and probably represent two excitation
states of the co-ordination electrons. The absorption
max. of the Crllr compounds are shifted regularly
and the Co compounds less regularly towards the
ultra-violet by progressive replacement of C04by en.
The absorption bands are symmetrieal on a scale of
\vave-lengths and aro reproduecd by the formuta of
Lowry and Hudson (A., 1933, 8S9). J. G. A G

Absorption spectra of nitrates and nitrites in
relation to their photo-dissociation. K. S.
Krisiinan and A. C. Guha (Proc. Indian Acad. Sei.,
1934, 1, A, 242—249).—The absorption bands of
inorg. nitrates with long wave-length limits at 3500
and 2300 A. aro attributed to dissociation into the
nitrite and an O atom in the normal (P) and excited
(122 states, respectiyely. Prom these wave-length
limits the heat of dissociation of 02into two normal
atoms is 114 kg.-cal. per mol., and the energy of excit-
ation of O from the 3 to the 1D, level is 43 kg.-cal. per
mol., in agreement with previous spectroseopio data.
The dichroism of these absorption bands is attributed
to the rariation in quantum efficiency of the photo-
dissociations with change in the diroction of polaris-
ation of tho exciting light. The absorption bands of
nitrites at 4000 and 3600 A. are also attributed to
dissociation with liberation of O in the normal and
excited state, respectively.

Photochemical studies. XIX. Ultra-violet
absorption spectrum of acetone vapour. W. A
Noyes, jun.,, A. B. F. Duncan, and W. M. M annino
(J. Chem. Physies, 1934, 2, 717—725).—Bands in the
neighbourhood of X3000 A. and between 2000 and
1500 A. have been measured and gnalysed. A third
group between 1700 and 1300 A. has been photo-
grapned. F.L. U

The carbonyl group of aldehydes and ketones
compared with carbon monoxide. V. llenri
(Compt. rend., 1934,199, S49—851).—From the ultra-
fiolet and infra-red absorption spectra of aldehydes
and ketones it is concluded that the CO group in these
compounds is in the 3l1 electronic state, corresponding
with the first state of activation of the COmol. When
such mols. are actirated, the CO group passes into the
sS state, and on thermal or photochemical decomp.
ii. voIvmg liberation of the CO group, the latter passes
into the 1S state, and a CO mol. is formed in the normal
state. Itis suggested that the difference in electronic
state accounts for the fact that aldehydes and ketones
liavc high electric moments and CO a low moment, as

theoretieally tho 31 state of CO should have a high
moment, and the normal 1S state nono. J. W. S.

Optical absorption of porphyrins. A. Stern
and H. Wendertein (Z physikal. Chem., 1934, 170,
337—350).—Absorption curves of solutions he%e been
determined between 480 and 650 mjz. Solutions in
dioxan (1) have four well-marked bands and a smaller
band, the positions of which are not greatly altered
by the most diverse substitutions, indicating tho
presence of a common porphin framework; introdue-
tion of a CO2Me group into the latter, however, changes
the wholo form of the absorption curve. The curves
indicate that "-yerdoporphyrin Me2 ester and rhodo-
porpliyrin Me2ester are not isomeric. The spectra of
solutions in 3iV-I!Cl consist of two bands. With some
isomeric porphyrins the absorption curves are in-
distinguishable in (I), but exhibit perceptible differ-
((an)ces in HC1. Others exhibit detectable differences in
). R. C

Absorption spectra of alkaloids of calumba
root and of some derivatives of berberine.—See
this vol., 99

New method for calculating molecular vibra-
tion frequencies. D. H. Andrews, V. Deitz, and
S. Gotdnheim (Physical Rev., 1933, [ii], 43, 373)—
Theoretical. L. T.

Infra-red rotation vibration spectrum of
hydrogen sulphide. A. D. Spragtje and H. H.
Nielsen (Physical Rev., 1933, [ii], 43, 375; cf. A,
1933,208).—The band at 1-9 (i has two mas. at 1-93 ji,
and 1-97y. A second mas. of the 3-73 (xband occurs
about 3'88 (i. L.S. T.

Vibrational isotope effeets in polyatomic mole-
cules. Il. E. O. sartant and J. E. Rosenthal
(Physical Rev., 1933, [ii], 43, 581—582; cf. A., 1933,
204).—Mathematical. L.S. T

Infra-red spectra of silica. D. G. Drummond
(Nature, 1934,134,739).—Absorption eoeffs. and wave-
lengths have been measured for various thiclmesses
of fused Si02 (1) and eryst. guartz (I1). New bands
have been found in (Il), but that at 2-72 (. (A., 1929,
236) is absent, as are several bands in (I) between 2
and 4" (A., 1929, 974). A band near 2-73 (xis prob-
ably duo not to Si02but to dissolved C02 L.S. T.

Rotation-vibration spectra in the photographic
infra-red of molecules with the hydrogen isotope
of mass 2. |I. The C~ 112 spectrum and the
C-C and C-H separation in acetylene. G.Herz-
berg, F. Patat, and J. W. T. Sfinks (Z PllySIk, 1934,
92, 87—99).—Bands were photographed at 0-784,
1-03, 1-09, and 1-19p. The moment of inertia is
27-753 X10”° when vibrationless, and 27-S99 X 10-40
g.-cm.2 in the ground state. Tho C-H distance is
1-058, and C-C 1-199 A. The fundamcntals of CHIH?2
are 1840, 2570, and 3330 cm.-1 A.B.D. C.

Vibration spectra and force constants of
“heavy” acetylene. G. B. B. M. Suthertand
(Naturo, 1934, 134, 775—776)..—Interpretations of
recentobseryationson the infra-red and Raman spectra
of CHMCH2 and CHj are discussed. L.S. T.

Rotation-vibration band of hydrogen cyanide
near 10,381 A. W. Scheib and K. Hedfeld (Z
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Physik, 1934, 91, 792—795).—The moment of inertia
of the lower state is 20 x 10**, and of the higher 19-44
X10"10g.-cm.2; the C~N separation is 1*1 A.
A.B.D. C
Near infra-red absorption of calciferol. E.
Shetow (Buli. Basic Sci. Res., 1933, 5, 1—4).—AD-
sorption bands of calciferol (I) occur at 1-55 and 2-05 ji
and characterise the alcohol group. Transmission
curves resemble that of ergosterol, with which (1) is
probably isomeric. Ch. Abs. (p)

Influence of dissolved electrolytes on the con-
stitution of water. C. S. Rao (Current Sci., 1934,
3,154—155; cf. A., 1931,408).—The Raman band for
H2 in solutions of electrolytes () is always sharper
than for pure H2, the max. of the band being nearly
in the same position as that attributed to the (H2)2
mols. With aqg. solutions of HNO03, H2S04, NaN03,
LiNO3, and LiCl the band becomes shaiper with an
inerease in concn. of (I) and shifts towards a greater
frequency. With HC1, however, the band is sharper
at SN than at 1l-7iV, and the shift of the max. isin the
opposite direction. These results indicate the extreme
stability of the (H2)2 mols. and the comparative
instability of the H,0 and (H20 )3 mols. in solutions
of (I). L.S. T

Raman effect and complexity of mercurous
and thallous ions. L. A. Woodward (Phil. Mag.,
1934, [vii], 18, 823—827).—A strong Raman line
169 cm.-1 observed in a sat. solution of Hg (ous)
nitrate is ascribcd to (Hg-Hg)”. There is no
similar evidence for (TI-TI)" in TINOn solution.
The amount of TI2', if it exists, is < 10% of the
total TI present. F. L. U.

Raman effect in selenie acid and some selen-
ates. A.S.Ganesan (Proc. Indian Acad. Sci., 1934,
1, A, 156—162).—Data are given for ag. H2SeO4and
the selenates of K, NH4, Mg in solution, and of Tl
(eryst.). Results for the acid differ considerably
from those of the salts, for which the four lines are :
835 (strong), 875 (faint), 345, and 415 cm.-1 A
tetrahedral structure for Se04 is indicated. Heats
of dissociation of Se-0 and S-0 aro calc.

N. M. B.

Raman effect of triatomic molecules. V.
Constitution of N3 and NCS'ions. A.Langseth,
J. R. Nielsen, and J. U. SorRensen (Z physikal.
Chem., 1934, B, 27, 100—110; cf. A., 1934, 942).—
The Raman spectra of the above ions havc been
examined and the state ofpolarisation of the
stronger Raman lines has been measured. Using
the principle of isosterism in conjunetion with the
Raman data it is deduced that N3 is linear and
centro-syrnmetrical and NCS' linear, with the
negatiye charge on the S atom, N-C-S'. R. C

Raman spectrum of trichlorobromomethane.
J. Wouters (BulL Acad. roy. Belg., 1934, [v], 20,
782—788).—The principal lines are at 195, 247, 295,
425, 715, and 774 cm.-1, freguencies intermediate
between those of CBr4 and CCl4 The Raman
spectrum is compared with those of other compounds
of similar structure. H.F. G

Raman spectra of five higher alcohols.
P- L. Bayley (Physical Rev,, 1933, [ii], 43, 373—

374).—The Raman spectra of ?i-amyl to M-nonyl
alcohol have been obtained. In heptyl, octyl, and
nonyl alcohol only lines corresponding with the
spectrum of EtOH were found. Comparison of the
spectra of n- and tso-alcohols shows that the no. and
relative positions of lines aro determined almost
entirely by the no. of C atoms in the chain. The
broad line at Av 1450 is double in isoamyl and
hexyl alcohols. The latter has a line beyond 1450,
at 1657 A. L.S. T.

Raman effect in some organie substances.
G. B. Bonino and M. Ansidei (Mem. R. Accad. Sci.
Ist. Bologna, 1934, 12, 3—7, 27—31).—Freguencies
and intensities of Raman lines are recorded for 95 org.
substances, including aromatic esters and aldehydes,
phorone, alltyl sulphides, and derivative$ of Ph2
C5H 5N, picoline, guinoline, pyrrole, pyrazole, indole,
indene, and thionaphthene. 0. J. W.

Raman spectra of deca- and tetra-hydro-
naphthalene. S. K. Mukerji (Nature, 1934, 134,
811—812).—The results of Bonino and Cella (A,
1932, 7) are confirmed, in the main, and additional
freguencies are recorded. L.S. T.

Intensity determinations with Raman lines.
K. Haber1 (Ann. Physik, 1934, [v], 21, 285—300).—
The Y ariation of the intensity of the Raman lines of
cyc?ohexane with the freguency of the exciting light
was determined. Freguencies at 2835, 2920, and
2953 cm.-1were excited by the light of X3132, 3022,
2967, and 2652 A., the intensities being given by
Placzek’s formuta J==c(v—Av)4/(va2—2)2 assuming
ultra-violet absorption w=53,000 cm-1 A.J. M.

Fluorescence of cycfohexane. K. Habert (Ann.
Physik, 1934, [v], 21, 301—302).—Fluorescence of
c?/cZoliexane has been observed. The intensities of
the max. vary with temp., but their positions do not.

Photo-electric photometry of light scattering
in fluids. R. Ananthakrishnan (Proc. Indian
x\cad. Sci., 1934, 1, A, 201—211).—Data for C6H6,
CS2 PhCI, AcOH, Et20, MeOH, and EtOH, obtained
by use of a photo-electric celi, are in agreement with
previous measurements obtained yisually—J WS

Optical evidence for molecular ctustering in
fluids. R. S. Krishnan (Proc. Indian Acad. Sci.,
1934, 1, A, 211—216).—A method for detection of
mol. clusters of magnitude comparable with the
wave-length of light is developed, based on the
anomalous depolarisation of light scattered by a
fluid. Pure AcOH, MeOH, COMe2, 'PhCI, n-CH ie,
and CH2CH-CH2-OH show no large mol. aggre-
gates, but a mixture of CS2 and MeOH shows
such clusters between the crit. solution temp.
(40-5°) and 61-5°. J. W. S

Scattering of light by particles suspended in
a medium of higher refractive index. R. S.
K rishnajs (Proc. Indian Acad. Sci., 1934,1, A, 147—
155).—Mafchematical. Calculations are made for
three sizes of particles such as air bubbles suspended
in a medium, and for three different vals. of n.

N. M. B.
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Fluorescent radiation from nitrous oxide.
P. K. Sen-Gupta (Proc. Roy. Soc., 1934, A, 146,
824—S28).—The (3-bands of NO were obtained in
fluorescence when N2 was illuminated by light of
suitable wave-length. This indicates that NO, one
of the products of photochcmical dissociation of N20,
is excited during the process. L. L. B.

Influence of KI on polarisation of fluorescence
of dyes present in solutions. S. M. Mitra (Z
Physik, 1934, 91, 61—63).—KI steadily inereases
polarisation of fluorescent light due to fluorescein
and rhodamine-B in H2, and in H2-glycerol
and glycerol inereases it to a max. A. B.D. C

Action of sera on the fluorescence of uranine
solutions. C. Achard, A. Boutaric, and J. Botr-
chard (Compt. rend., 1934, 199, 903—906).—The
addition of various therapeutic and human sera,
when fresh, to a dii. solution of uranine in NaCl
had no effect on the fluorescence; in the case of sera
kept for >5 days a progressive diminution of
fluorescence was found, similar to that caused by
catalysts which have a negative effect on oxidation
processes. N. M. B.

Fluorescence of some substances containing
vitaniin-.4. J. W. Woodrow and A. R. Schmidt
(Physical Rev., 1933, [ii], 43, 379).—Cod-liver oil (1)
has a narrow fluorescent band from 530 to 570 mpt
and a wider band (I1) from approx. 410 to 510 nili.
The intensity of (I1) is much reduced for (1) which
has lost most of its vitamin-,4 (ll11) potcncy. The
same bands, although less intense, are obtained with
butter fat. (lIl) is also obtained with spinach and
tomato juice. The fluorescence appears to be
connected with either the (I11) or the carotene
present.

Fluorescence of solutions of chlorophyll-a.
H. V. Kstorr and V. M. Albers (PhySICal Rev.,
1933, T[ii], 43, 379).—The fluorescence of solutions
of chlorophyll-a in Et20 (1), C&6 (1), COMe2(111),
and MeOH at 6°, excited by radiation from Hg ares,
consists of a main band with max. at 6718, 6767,
6720, and 6745 A. for the respective solvents, and a
second band with mas. at 6330 A. for (I), 6358 A. for
(I1), and 6392 A. for (I11). L.s. T.

Luminescence from solidified gases and its
interpretation. L. vegard (Physical Rev., 1933,
[ii], 43, 1060). L.s. T.

Electrostriction ofgases. J. Jaumann and V.
Stipa (Z. Physik, 1934, 91, 685—705).—A com-
pensated microphone is usecl to measure pressure
clianges, and to determine electrostriction of 02, N2,
C02 S02 H2 He, and A between 1 and 10 atm.
The electrostriction of the first four gases inereases
with inereasing pressure moro rapidly than the
dielectric const. A.B.D. C

Effect of a smali admixture of a foreign gas
on the conductivity of a rare gas irradiated by
its own resonance radiation. 0. S. D uffendack
anE R* Smith, (Phy?ical Kev., 1933, [ii], 43, 374?.

The effect of impurities on the conductivity ([)
produced in Ne and in He at pressures from 1 to
10 mm. by irradiation with their own resonance

L.s. T.

radiation (I1) has been investigated. Addition of
0-001% of A or Kr inereases (I), whilst that of Ne to
He decreases it. Metastable atoms which are
probably formed indirectly through absorption of
(I1) may suffer either ionising collisions, inereased (1),
or dissipative colhsions, decreased (I), depending (11
the ionisation potential of the added foreign gas.

Rectification phenomenon in a pyrolusite
crystal. S. R. Khastgir and A. K. D. Gupta
(Current Sci., 1934, 3, 153).—When a pyrolusite
crystal (1) is dipped in Hg, a.c. is rectified to a large
extent. Current-voltage curves are given. (I) had a
large area of contact, so that the effect cannot be
attributed to ordinary crystal-and-point rectification.
Galena, Fe pyrites, bomite, magnetite, and molyb-
denite show no sueh effect. L.S. T.

lonisation potentials and energies of formation
of halogen molecules. J. Ssavarda (Compt. rend.,
1934, 199, 939—941).—Ilonisation potentials calc.
from a relation previously proposed (cf. A., 1934, 11)
are in satisfactory agreement, for BrCl, IC1, IBr, F2,
and HF, with those given by Mulliken (cf. ibid.,
1288). N. M. B.

Temperaturo variation of the photo-effect of
pure and impure metal surfaces at low temper-
atures. R. Suhrmann and A. Schallamach (Z
Physik, 1934, 91, 775—791).—Photo-effect was
investigated for Bo, Bi, and Ag, and for Ag with K
as impurity at room, liquid air, and liguid H2 temp.
The emission potential remains const.,, and the
intensity of emission decreases with fali of temp. in
agreement with quantum theory. A.B.D. C

Effect of gases on photo-electric effect of
platinum. E. Schaaff (Z physikal. Chem., 1934,
B, 26, 413—427).—With continued heating, the red
limiting wave-length shifts to longer wave-lengths
and back again. The effect of heating in H2 and
then in 02 suggests that H creates the active Pt
atoms required for adsorption of O. The effects
of other gases have also been examined. R. C

Effect of temperaturo on the electrical con-
ductivity of a thin film of CuS. H. Devaux and
J. Cayrer (Compt. rend., 1934, 199, 912—914).—
When thin films of CuS, obtained by the action of
HZ on the surface of Cull solutions, are heated to
approx. 90° the conductivity inereases rapidly to
a max. and remains at this val. on cooling. The
effect appears to bo due to the elimination of gas or
H2 vapour occluded in the film. N. M. B.

Weiss law for Rochelle salt. H. Muiier
(Physical Rev., 1933, [ii], 43,500; cf. A.,1933,342).—
e for the salt has been measured between 23° and
50°; between 34° and 50°, Weiss’ law is satisfied.
The Curie const. is 128-5 and the dielectric Curie
point 24-9°. The calc. Lorenz-Lorentz factor is
2-315. Assuming that the dielectric effect is due to
freely rotating mols. of the H2 of crystallisation
this factor must be 2-314. The max. val. of s,
viz., 1540, is reached at the ferromagnetic Curie
point 23-75°. L.S. T.

Dipole moment and Raman effect of molecules
with groups capable of free rotation. S. Mizu-
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SHIMA, Y. Morino, and K. Higasi (Physikal. Z.,
1934, 35, 905—911).—The limited rotation of the
CH2CL groups in C2H4C12 has been invcstigated
quantitatively. An expression for the mean moment
at different temp., assuming the Maxwell-Boltzmann
distribution, gives vals. in agreement with observ-
ation. The val. of theconst. @in the expression for
the mutual potential energy of the two groups,
?7=P(1—cos < where $>is the angle of rotation,
depends on the solvent. The dipole moments of
CHMBr2, »i-C6H4(CH2Br)2, CHACIBr, and C2H412
in CH14, CCl4, CeH6, and CS2 were determined.
The mol. polarisation of these substances is the same
in each solvent with the exception of C6H 8, where it
is much smaller, showing that in CG 6 solution the
probability of deviation from the Zrans-position is
unexpectedly great. The intensity of the Raman
lines of CH4CI2 in C6H 14, CBHc, Et2, EtOH, and
MeOH was also investigated. The smaller is the
dielectric const. of the solvent, the greater is the
intensity ratio (I) of the two Raman lines 752 and
653 cm.-1 The C6H6 solution is again an exception.
() inereases with inereasing no. of mols. in the
/rtms-position. A J. M.

Vector analysis of dipole moments. F. R.
Goss (J.C.S., 1934,1467).—The validity of the vector
analysis has been examined by calculating the
moments of CHC13 and CH2CI2 from the valency
angles on the assumption that the moment due to the
Cdlinking is const.; the vals. obtained are identical
with those calc. from polarisation data.

H. F. G

Determination of dipole moments in solution.
F. Fairbrother (J.C.S., 1934, 1846—1849; cf. A,
1934, 1156).—Calculation of the equations to the
graphs of P2against (e—1)/(e—2) by the method of
least sguares gives an average val. for jx of PhN02
in decane and ~-xylene of 4-24x10~18 e.s.u. The
slopes of the curves very nearly oc 1/abs. temp.

A J. M

Dipole moment of chloromethyl ether. M. A.G.
Ratj and N. Narayanaswamy (PYOC. Indian Acad.
Soi., 1934, 1, A, 217—223).—The electric moment of
(CHXDD is 1-88 and 1-82—1-85X10~18 e.s.u. in
QCl4 and CcH®6 solutions, respectively. This indi-
cates that either the CH2CL group possesses free
rotation, or there is an eauilibrium between the cis-
and trans-iovms of the mol. J. W. S

A. Association ofnitrobenzene in solutions and
its dipole moment. B. Dielectric constant of
nitrobenzene and its moisture. A. Piekara.
c. Temperature dependence of the dielectric
constant of nitrobenzene. A. Piekara and J.
Mazur (Acta phys. polon., 1932, 1, 393—399, 405—
409, 401—404; Chem. Zentr., 1934, ii, 401).—
A The Debye equation is valid for the temp.
variation of the polarisation of PhNO02 in C6H4
solution. The electric moment is 4-0x10~18 The
ffleasurements disagree with the assumption of two-
fold association.

b. Vals. for wet and dry PhNO2are recorded.
auomaly was found at 9-6°.

c. Yals. between 8°and 11° show no discontinuity
at9-6°. mTTIX

No
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Dipole moment of s-trinitrobenzene. G.Brieg-
Leb and J. Kambeitz (Z. physikal. Chem., 1934, B,
27, 11—14).—New determinations and a review of
previous determinations indicate that the moment is
very smali, but fail to decide whether it is finite
or not.

Influence of a magnetic field on the dielectric
constant of liquids. A. Piekara and M. Schsrer
(Compt. rend., 1934,199, 840—843).—At X=600 m.,
e for C6H14, cyclohexane, PhMe, CeH6, CCl4, CS2,
guinoline, and PhNO2 is inereased by a magnetic
field of 51,000 gauss parallel to the electric field,
the effect being greatest for PhNO2 and least for
CdH 14 (Ae = 250 and 1-4, each x 10~3, respectively).
The effect decreases rapidly with decreasing intensity
of the magnetic field ; it is undetectable below 25,000
gauss. As the effect is about 1000 times that
predicted by theory for gases, it is suggested that
under an intense magnetic field the frequency of
oscillation of the mols. may approach that of the
electric field. J. W. S.

Dielectric behaviour of germanium tetrachlor-
ide. J. G. Mitter (J. Amer. Chem. Soc., 1934, 56,
2360—2362).—Measurements with pure GeCl4 and
with solutions in CCl4show a zero moment, suggesting
a symmetrical tetragonal structure for the mol.

E. S. H.

Determination of dielectric constants of
acjueous solutions of electrolytes at high fre-
guency. M. Rover (Ann. Physik, 1934, [v], 21,
320—344).—The results of the determination of the
dielectric consts. of dii. ag. solutions of CuS04
and MgS04 at high freguency agree with the theory
of Debye and Falkenhagen over the range for which
this may be expected to hotd. A J. M.

Electrolytic solutions. XIV. Dielectric con-
stant of solutions of electrolytes in benzene.
G. S. Hooper and C. A. Kraus (J. Amer. Chem.
Soc., 1934, 56, 2265—2268; A., 1934, 1176).—
Results are recorded for solutions of tetra- and tri-
isoamylammonium picrate, tetraisoamylammonium
bromide, and AgC104, chiefly between 10-"1 and
10-W. The limiting mol. polarisation of these
compounds is about 10 times that of ordinary polar
mols., 2400—2700 c.c. The mol. polarisation
decreases rapidly with inereasing concn. for salts with
two electrically symmetrical ions and slowly for
salts with unsymmetrical ions. E.S H.

Refraction and dispersion of gases and
yapours. VIII. Molecular refraction of argon,
krypton, and xenon. G.Damkéhler (Z physikal.
Chem., 1934, B, 27, 130—144; cf. A., 1934, 348).—
The mol. refraction for 5461 and 6563 A. has been
determined with a precision of 0-07%, the results
for A alone agreeing well with those of Cuthbertson
(A., 1910, ii, 561). The mas. error attributable to
impurities in the gases was +0-02%. The metal
double chamber of the Haber-Loewe interferometer
sorbs and desorbs appreciable guantities of gas.

R. C

Refractive index and dispersion of normal
and heavy water. L.W.TittonandJ. K. Taylor
(J. Res. Nat. Bur. Stand., 1934, 13, 207—209).—
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Vals. of n at 25° for H|0 of d 1-001376, at 10 wave-
lengths, are recorded and compared with those of
other observers. The additive law appears to be
applicable to mixtures of H20 and BJO. H. F. G.

Index of refraction of carbon dioxide as a
function of the density. F. L. Brown (Physical
Rev., 1933, [ii], 43, 373).—When plotted against d
the inverse of the Lorenz-Lorentz function (n2—1)/
[((.2+ 2)p] shows a marked increase at the higher vals.
of d. Data for d> 0-8 g. per c.c. and > 1-19 have
been obtained. L.S. T

Optical activity of camphor in alcoholic solu-
tions. C. F. Poe and E. M. Plein (J. Physical
Chem., 1934, 38, 883—887).—Sp. rotations of cam-
phor (1) in ag. EtOH have been determined. Curves
showing the relation between [(1)], [EtOH], and [a]
are given. F. L. U

Rotatory power of quartz for rays perpen-
dicular to the axis and its dispersion in the
ultra-violet. G. Brunat and P. Griyet (Compt.
rend., 1934, 199, 1034—1036).—It is confirmed that
the ellipticity of the privileged yibrations in a sheet
of a-quartz eut parallel to the optical axis'varies
from 14/2' for 5893 A. to 38/2' for 2537 1. (cf. A,
1934, 1160). J. W. S.

Rotations of the nitrophenyl esters of disub-
stituted acetic and propionic acids and of the
corresponding free acids. P. A. Leyene, A
Rothen,and G. M. Meyer (J Biol. Chem., 1934,107,
555—565).—The rotatory dispersion curves, in the
liomogeneous state (1) and in heptane solution (1),
of the p-nitrophenyl esters of a-methyl-rc-butyric,
b.p. 137°/0-1 mm., -valeric, b.p. 130°/0-01 mm.,
-hexoic, b.p. 138°/0-01 mm., and of fi-methyl-
valeric, -hexoic, b.p. 138—140°/0-02 mm., -lieptoic,
b.p. 152°/0-01 mm., and -octoie acid, b.p. 160°/
0-1 mm., are tabulated and analysed to determine
the partial rotation of the <CE4NOo. In the
series CHRMe-COH, and in CHRMe:CH2CO2H
(IDin (), esterification causes a shift in rotation to
the left. In (Il) the eonsiderable shift to the left
observed with the first member of (111) diminishes
suceessively to zero in the third member, and then
changes direetion in the fourth and all higher
members of the series, and an explanation based on
the relative predominance of the first and second
partial rotations is elaborated. Hence in two
configuratively related substances the two partial
rotations of which are of opposite sign, identical
substitution may effect shifts of rotation in different
directions. ' J. W. B.

Walden inversion. XVIII. Analysis of rotat-
ory dispersion curves of oc-substituted n-carb-
oxylic acids. P. A. Levene and A. Rothen (J.
Biol. Chem., 1934, 107, 533—553).—The ultra-
fiolet absorption curves and the rotatory dispersions
of <i-CHMel-COH (I), d-CHMeBr-COH (II),
rf-tx-bromo-m-hcxoic  (I11), d-lactic (IV), and Za
methoxypropionic acid (V), and of their Na salts,
and the Et esters of (IV) and (V), are recorded.
In (1), (I1), and (I11), and the Na salt of (1), the first
contribution is the dextrorotation of the halogen,
() being configuratiyely related to (IV) and to I-
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a-azidopropionic acid. All the acids show normal
dispersion, represented by a two-term Drude
equation in which the dispersion const. » of the
first term corresponds with the head of the absorption
band. J. W. B.

Magnetic birefringence and the critical dis-
solution point. A. Piekara (J. Phys. Radium,
1934, [vii], 5, 541—b544).—The temp. coeff. of
magnetic birefringence of solutions of P1iNO2 in
hexane and in CCl4 increases with concn. to an
abnormal yal. in the neighbourhood of the dissolution
point. N. M. B.

Magnetochemical properties of samarium.
P. W. Setwood (J. Amer. Chem. Soc., 1934, 56,
2392—2394).—The following sp. magnetic suscepti-
bilities have been determined: Sm,03 5-60XI0*6,
SmBr3 2-49 X10-«, Sm2(S04)38HD 2-34 X10~6. Sm”
has a definite existence and its susccptibility and
electronic configuration are identical with those
of Eu*”. E. S. H.

Magnetic susceptibilities of the anhydrous and
hydrated sulphates and double sulphates of the
magnetic metals : increased susceptibility pro-
duced by heating cobalt salts. E. F. Herhoun
(Proc. Physical Soc., 1934, 46, 872—881).—When
K2504 or (NH40S04 is substituted for H2D of con-
stitution in the sulphates of Fe, Co, and Ni, suscepti-
bility of the actiye constituent and of the mol.
increase and so persist in the fully hydrated double
salts. A similar but smaller effect is found for the
sulphates of Mn and Cr, but for CuS04 a decrease is
obseryed. CoCl2, CoSO4, Co3(P042 and CoZP207
show increased susceptibility after heating.

N. M. B.

Magnetic properties of organie vapours. S.R.
Rao and P. S. Varadachari (Nature, 1934, 134,
S12).—A discussion. L.S. T.

Diamagnetic susceptibilities and polarisabil-
ities of ions. G. W. Brindiey (Physical Rev.,
1933, [ii], 4 3,1030—1031).—Agreement between calc.
and experimcntal vals. for the g.-at. susceptibility
indicates that the Kirkwood-Vinti cquation cén-
necting diamagnetic susceptibilities and ionic refrac-
tivities is valid. Calc. vals. for the polarisability
of the inert gases and of certain ions are also compared
with experimental yals. L.S. T.

Pararaagnetic properties of cerous salts in
solution. C. Haenny and G. Dupouy (Compt.
rend., 1934, 199, 843—845),—Ag. solutions of
Ce(N03)3, CeCl3, and Ce(OAc)3, and EtOH solutions
of Ce(N03)3o0bey the Curie-Weiss law. The magnetic
moment of the Ce™ ion, calc. from the magnetic
susceptibilities of these solutions, is 2-49 Bohr mag-

netons, in agreement with theory. J.W. S
Properties of Rochelle salt. H. Mulier
(Physical Rev., 1933, [ii], 44, 854—855).—The

dielectric, optical, electro-optical, and pj~roelectric
properties of Na K tartrato from —50° to 50°, which
are summarised, can be explained by a generalisation
of Weiss’ theory of ferromagnetism. L.S. T.
Molecular structure of ozone. W. S. Benedict
(Physical Rev,, 1933, [ii], 43, 580—581).—A dis-
cussion. Further confirmation of the obtuse-angled
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Approx. mol. dimensions are
-0 distance 1-29 A.
L.S. T
Even and odd co-ordination numbers. R. C.
Menzies (J.C:S., 1934, 1755—1758).—The stability
of compounds of Os, Pt, Au, and Pb with effective
at. nos. (1) in the neighbourhood of 86 was investig-
ated with reference to their co-ordination nos. (II).
Stability depends not only on the attainment of
86 for (1), but also on the occurrence of an even (11).
Pb diacetylacetone, having (1)=88 and (I1)==4, has
been prepared, but is readily hydrolysed. Pb Et3
acetylacetone, having (1)=88 and (I1)=5, could not
be obtained. A J. M.

Electroaffinity scale, with data on valency
states and on valency ionisation potentials and
electron afFmities. R. S. Murtitiken (J. Chem.
Physics, 1934, 2, 782—793).—Theoretical. A new
“abs. ” scale is put forward, in which electroaffinity=
average of ionisation potential and electron affinity,
calc. for suitable valency states of the positive and

structuro is given.
apex half-angle 61° and 0

negative ion. Tables of these guantities are given.
F. L U.
Comparative chemistry. VI. Oxides. 1. N.

Longinescu (Bul. Chim. Soc. Romane, 1933, 36,
25—31).—Theoretical. More oxides of types MO,
M2 3 and MO02 exist than can be forecast from the
periodic system, whilst M20 5and M03types are about
as numerous as can be forecast. T.W. P.

Transfer of vibrational energy between mole-
cules. H. O.Kneser (Physical Rev., 1933, [||] 43,
1051). L. ST

Brownian movement of an ellipsoid. |I. D|-
electric dispersion for ellipsoidal molecules. F.
Perrin (J. Phys. Radium, 1934, [vii], 5, 497—511).—

Mathematical. N. M. B.
Wave-mechanical treatment of the Li, mole-
cule. H. M. James (J. Chem. Physics, 1934, 2,
794—810).— Mathematical. F. L. u.
Chemical forces in the light of (juantum
mechanics. H. Hellmann and W. Jost (Z Elek-

trochem., 1934, 40, 806—814).—Theoretical.
E. S. H.
Rotation of diatomic molecules. H. Casimir
(Physica, 1934, 1, 1073—1076).—The moments of
mertia of a diat. mol. are calc. by adding the masses
of the closed electron shells to the masses of the
corresponding nuclei. M. S. B.

Potential energy of diatomic molecules. N.
Rosen (Physical rRcv., 1933, [ii], 43, 671; cf. A,
1933, 206). ' L.S. T

Mathematical analysis of the single and double
six-ring. P. C. Henriquez (Proc. K. Akad.
Wetensch. Amsterdam, 1934, 37, 532—547).—Mathe-
matical. A mcthod, based on a const. angle between
the directions of the valencies of each C atom, and the
absenee of “strain,” gives the configuration of the

&xed ” (chair) form of the C6ring and the character-
Ising magnitudes of the infmite no. of positions of the

mobile ” form. The possible “ strainless ” con-
figurations of the C10HSring system are deduced.

J.G.A G

Normal vibrations of molecules having octa-
hedral symmetry. N. S. N. Nath (Proc. Indian
Acad. Sci., 1934, 1, A, 250—259).—The theory
developed is in agreeinent with experimental data
for SF6. J W.S.

Intramolecular rotation in organie com-
pounds. M. A. G. R au (Current Sci., 1934,3,145—
150).—A review.

Probability of multiple processes of very high
energies. W. Heitler and L. Nordneim (Physica.
1934, 1, 1059—1072).—Theoretical. M. S. B.

Approximations involved in calculations of
atomie interaction and activation energies. A.S.
Coolidge and H. M. James (J. Chem. Physics, 1934,
2, 811—817).—Mathematical. Any modification of
the complete Heitler-London treatment may lead to
errors comparable in magnitude with the quantity to
be computed. F.L. U

Interaction of electronic and nuclear motion
for linear triatomic molecules. R. Renner (Z
Physik, 1934, 92, 172—193).—Theoretical.

A.B.D. C.

Influence of inner shells on atomie inter-
actions. H. M.James (Physical Rev., 1933, [ii], 43,
589; cf. A, 1932, 1).—The inner shells of Li2appear
to be responsible for a repulsion between the atoms
which is of importance in comparison with the total
energy of binding. The effect of neglecting these inner
shells in eomputations on the alkali mols. is discussed.

L.S. T.

Surface tensions of ethyl alcohol and carbon
disulphide at low temperatures. T. Tonomura
and (Miss) K. Ishinara (Buli. Chem. Soc. Japan,
1934, 9, 439—441).—Employing the method of capill-
ary rise EtOH has been exainined from —93° to 30°
and CS2from -42-4° to 20°. For EtOH a(J//D)2i3=
703-09—1+390121+0-00043187,2 and for CS2 it is
2-0007(x—9-28), where x is temp. measured from
crit. temp. W. R. A

Parachors of polycyclic compounds. D. N.
Kursanoy (J. Gen. Chem. Russ., 1934, 4, 598— 602).
—NMumford and Phillips’ view that a simple relation-
ship exists between intramol. strain (I) and parachor
variations (A., 1929, 1219) is not sustained by the vals.
found for the parachors (P) of fenchane, cyctofenchene,
carane, <i-pinene,cis- and /Iran.s-decahydronaphthalene,
and dict/cZopentyl; in spite of considerable variations
in (1) in this group, the experimentally determined P
agree within 1% with the vals. calc. on the basis of
Mumford’s consts. R.T.

Density and molecular structure of a pure
normal liquid. R. Lauti¢ (Compt. rend., 1934,
199, 932—934).—Mathematical. Calculations are de-
rived from the MacLeod-Sugden and Eétvos-Ramsay-
Shields formulse. N. M. B.

Application of Valouch’s method of measuring
the constants of crystal lattices to the precision
method of Kunzl and Koppel. F. Bouchal and
V. Dotejsek (Compt. rend., 1934, 199, 1054—1056;
ef. A., 1933, 450).—The lattice const. of guartz, deter-
mined by measurement of the difference between the
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angles of reflexion of the same order for two different
Jt-ray lnes, is in good agreement with previous vals.
J. W. S

Theory of linear crystallisation velocity. R.
K aischev and |. N. Stranski (Z phyS|kaI Chem.,
1934, 170, 295—299).—Proceeding on the same lines
as before (A., 1934, 946) an expression for the rate of
linear crystallisation has been derived which differs
from that of Volmer and Marder (A., 1931, 672) only in
containing a factor 1/AT2 where AT is the super-
ecooling. It is comparcd with existing experimental
data.

Potassium models. Spatial representation of
the saturation relations of potassium salts. E.
Janecke (Z Elcktrochem., 1934, 40, 735—743).—A
lecture. E.S H.

Inner equilibrium in solid phases. I1l. A
smits (Physikal. Z., 1934, 35, 914—918).—The con-
clusion of Clusius and Perliclc (A., 1934, 354) that the
phase change in solid CH4 at —252-8° is one of the
second kind, as defined by Ehronfest (A., 1933, 569), is
probably incorrect. Eor accurate results it is neces-
sary to use very pure substances. Comparison is made
with the NHjCI system (ibid., 1119). A J. M

Inner etjuilibrium in solid phases. K. Crusius
and A. P ertick (Physikal. Z., 1934, 35, 918—919).—A
reply to Smits (cf. preceding abstract). The effeet
noted was not due to impurities, and cannot bo re-
garded as a phase change of the first order.

Al M

[Inner equilibrium in solid phases.] A. Smits
(Physikal. Z., 1934, 35, 919).—A reply to Clusius and
Perlick (cf. preceding abstract). A J M

Intensities of A-ray spectra and the imperfec-
tions of crystals, R. W. James (Z Krist., 1934,
89, 295—309).—A review of esperimental facts about
the angular range of reflexion of X-rays by existing
crystals, and ofways of calculating the extinctionwhich
applics to the observed intensities. B. W- R.

Intensities of A'-ray reflexions from powders.
G. W. Brindiey and F, W. Spiers (Proc. Physical
Soc., 1934, 46, 841—852).—An improved and accurate
method of photographic determination, by measuring
the intensities of X-ray reflexions from a piane station-
ary layer of powder, is described. It is illustrated by
comparison of reflekions of widely different intensity
of CuK* radiation from Cu powder, by comparison
of intensities for Cuiiafrom KC1 (420)+KCI (422) 4-
Cu (220), and by the accuracy for large-angle reflcxions
from Al powder. N. M. B.

Atom scattering factor of beryllium. W.
Ehrenberg (Z Krist., 1934, 89,185—189)—The abs.
intensities of X-ray reflexion are measured for Be
powder and compared with Hartree curves for Be and
Be++ Better agreement is obtained with the former.

B. W. R.

Effeet of temperature on the reflexion of
A-rays from bismuth crystals. A. Goetz and
R. B. Jacobs (Physical Rot., 1933, [ii], 43, 213).—The
Debye-Waller relation for the temp. effeet does not
hotd. L.S. T.

Change in the width of A-ray interference lines
of palladium when charged with hydrogen elec-

trolytically. E. Nanhring (Ann. Physik, 1934, [v],
21, 303—319).—There is a widening ofthe Z-ray inter-
ference lines of Pd with the absorption of H2, the Pd
being made an electrodc in an electrolysis apparatus.
Tho cubic symmetry of the Pd lattice changes as the
H2is absorbed. A J. M

Broadening of A-ray lines of cold-worked
aluminium. L. Thomassen and J. E. Wilson
(Physical Rot., 1933, [ii], 43, 763).—Broadening with
Al cold-worked at —/5°, but not at room temp., is
indicated (cf. A., 1928, 693). L.S. T

Inner absorption in crystals of salts. D.
Balarev (Z Krist., 1934,89,268—251).— A sumraary
chiefiy of the author’s work (cf. A., 1933, 364, 563),
showing that impurities in a crystal are in generat
closely related to its mosaic structure. Real crystals
are pictured as a “ growth-conglomerate ” and it is
argued that thermodynamic eguilibrium in tho crystal
state implies a macro-structure. B. W. R.

Lineage structure of crystals. M. J. Buerger
(Z. ICrist., 1934, 89, 195—220).—*" Lineages ” indicate
the filled-in dendritic structures which are supposed
to occupy the interior of most crystals. These are
exhibited optically with many examples, chosen from
both single and poly-crystals. On the basis of the
lincage structure the “ mosaic ” ideas of other authors
(e.g., Adams, Coker, Straumanis) are deyeloped, and
J7ray extinction, electrical conductivity, gas absorp-
tion, plasticity, gliding, and Goetz’ m.-p. phenomena
are discussed. B. W. R.

Mosaic structures of crystals. H. E. Buckley
(Z. Krist., 1934, 89, 221—241).—A detailed summary
of existing theories of the internal macrostructure of
crystals. The “theories of Smekal and Zwicky are
reviewed, with the conclusion that the ideas of neither
have a trustworthy experimental basis. The facts
of X-ray extinction and reflexion width are undis-
puted, and indicate a mosaic of the 'Darwin type.
Serious difficulties against such a mosaic are sum-
marised as follows : passage of 1120 through crystals,
existence of extremely thin crystals, etch figures,
difficulty of understanding the formation of the
mosaic Interior, and the high surface perfection and
optical homogeneity of existing crystals.

B. W. R.

Non-existence of aregular secondary structure
in crystals. M. J. Buerger (Z Krist.,, 1934, 89,
242—267).—A criticism of the ideas of Zwicky and
his co-workers. In particular the work of Goetz
is examined; the markings seen by liim on a Bi
surface are ascribed to gliding stria;. His eyidence for
“ btock phase ”” in liquids near the m.p. is otherwise
explained, and the alleged differencc between the
optical and X-ray expansion coeffs. of Bi is attributed
to impurities. The yarious weaknesses of crystals
are not accounted for by a secondary structure, and
the experimental facts have been misinterpreted.
Zwicky’ argument based onthe tendency of individual
crystal planes to contract is shown to be fallacious.

B. W. R.

Transformations in homogeneous substances.
G. Tammann (Z. phyS|kaI Chem., 1934, 170, 380—
390).—Transformations in eryst. solids are of two
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main types, according as the properties vary normally
with the temp., T, above and below the transition
temp., ?, and at r ehange diseontinuously owing to
appearance of a second eryst. species, or as no re-
erystallisation oceurs and the properties vary abnor-
mally, but continuously, over a eertain T range.
Which type occurs depends on whether or not the
changes oceurring in the atom or mol. so alter the
fields of force of the mols. that the original lattice
ceases to be stable. Ehrenfesfs views on phase
ehange (A., 1933, 569) are criticised. R. C.

Universal significance of cubic face-centred
lattice structure for the causal comprehension
of hitherto unknown relations. R. Reinicke (Z
physikal. Chem., 1934, B, 27, 28—36).—The fitting
together of equal cubes, edge to edge, necessarily
leads to a face-centred arrangement of their centres
of gravity, which are to be identified with the at.
positions. If the NaCl lattice is regarded, not as a
manifestation of a eertain groupmg of masses, but as
the most symmetrical distribution of opposite charges,
then, since many metals,.as well as most of the inert
gases, have a cubic face-centred lattice, it may be
assumed that the metal atoms rclease their valency
electrons and the latter occupy the positions occupicd
in the NaCl lattice by CI'.  The consequences of this
conception are esamined. R. C

Review of new structure determinations of
compounds of the type AB3. W. Nowacki (Z
Krist.,, 1934, 89, 85—88).—A condensed account of
further data sirice the author’s previous review (cf.
A., 1932, 796). B. W. R.

X-Ray study of the effect of heat on the struc-
ture of sputtered films of gold. S. R. Swamy
(Proc. Physical Soc., 1934, 46, 739—744).—Debye-
Scherrer photographs of sputtered Au films of various
thicknesses heated at stages in the range 200—900°
showed that, on heating, the crystals grew, and
oriented with their (111) planes parallel to the surface
of deposition, Degree of orientation and crystal size
depended on both film thickness and temp.

N. M. B.

X-Ray investigation of the disperse structure
of different kinds of graphite. V. S. Vesselovski
andK. V. Vvassitiev (Z. Krist., 1934, 89,156—174)—
A systematic treatment of disperse structures is sug-
gested, a disperse structure being regarded as the
sum of a large no. of separate elementary bodies. It
isillustrated by a suryey of different forms of C from
single-crystal graphite to soots and anthracites.
Particular attention is given to the size and orient-
ation of particles. B. W. R.

Unit celi of uranium calculated from A'-ray
powder method data. T. A. wilson (Physical
Rev,, 1933, [ii], 43, 781—782).—The unit celi has
equal face perpendiculars of 2-535 A. arranged in
space at angles of 64°, 67° 45', 67° 45", respectively.
The vol. is 20-26 A.3 giving U an X-ray d of 19-32
compared with a previous val. of 18-68. L.S. T.

Lattice structure of beryllium Carbide, Be,C.
"l. yon Stackelberg and F. Quatram (Z phy5|kal
Chem- 1 b, 27, 50—52).—Be2C has an antifluorite

lattice, with a 4-33 A., d 2-44. The distance Be-C is
1-87 and the distance C-C 3-06 A. R. C

Crystal structure of aluminium carbide, A14C3.
M. yon Stackelberg and E. Schnorrenberg (Z
physikal. Chem., 1934, B, 27, 37—49).—Al14C3 has the
space-group B% and a layer-lattice, each layer con-
sisting of four Al atom planes with tliree interposed
C atom planes. R. C

Structure of aluminium carbide, A14C3. M.
von Stackelberg (Fortschr. Mn., 1933, 18, 35—36;
Chem. Zentr., 1934, i, 2713—2714).—A14C3 has two
modifications. The [Bform (probably hexagonal-holo-
hedral; a 3-27, ¢ 21-6 A.; 2-5 mols. in unit celi) is
formed from the elements at approx. 1600°. The
a-form (rhombohedral; a 3-32, ¢ 24-9 A/, 1 mol. in
unit ccii; space-group DtA is produced at >H 1\]60?50'

Powder diagram of a new iron carbide. G.
Hagg (Z Krist., 1934, 89, 92—94).—Prolonged treat-
ment of Fe or Fe20 3by CO at low temp. (225°) seems
to produce a new carbide Fe2C. The prep. gives
powder lines hitherto unknown, which are listed but
not analysed. B. W. R.

Structural principles of carbides, silicides,
nitrides, and phosphides of electropositive
metals. M. YON Stackelberg (Z physikal. Chem.,
1934, B, 27, 53—57).—The lattices of these com-
pounds are ionic and the anions form a lattice of
closest-packed spheres in the tetrahedral or octa-
hedral interstices of which are the cations. Such a
lattice is possible only if the.no. or size of the cations
is not such as to break up the anion lattice. R. C.

Redetermination of parameter for hauerite,
MnS2 F.Offner (Z Krist., 1934, 89,182—184).—
The unexpectedly large Mn-S distance in this com-
pound (cf. A., 1934, 350) was confirmed by an accurate
X-ray measurement. B. W.R.

Crystal structure of tetradymite, BiZleZXS.
D. Harker (Z Krist., 1934, 89, 175—181).—The celi
is rhombohedral, a0 10-31 A., « 24° 10. From
intensity calculations the structure is found to be\
essentially metallic, adjacent layers containing one
kind of atom only in the order s Bi Te Te Bi s Bietc.,
forming a cubic close-packed lattice if the identity
of the atoms be disregarded. B. W. R.

Orientation of crystallites in the ignition pro-
ducts of Mg(OH), and Ca(OH)2. C. D. West
(Amer. Minerat., 1934, 19, 281—283).—From Z-ray
measurements, the CaO crystallites are oriented only
along a 3-fold axis, whilst MgO crystallites are
oriented on both 2- and 3-fold axes. An ignited Fe-
brucite fibre contains magnesioferrite with an orient-
ation similar to that of MgO. Ch. Abs. (e)

Crystal structure of tetramethylammonium
silicofluoride. R. B. Corey (Z. Krist.,, 1934, 89,
10—17).—(NMed)2SiF6 has a tetragonal celi con-
taining 2 mols.,, ~a0 7-88, c0 11-19 A., space-group
Cl/,. At. paramet-ers were determined from intensity
measurements on artificially shaped crystals.

B. W. R.

Crystal structure of sodium uranyl acetate.
|. Fankttchen (PhySICal ReY., 1933, [II], 43, 1048)—
Powder photographs show that Na U acetate is cubic,
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0 10-69 A., 4 mols. in unit celi. Rotation and oscill-
ation photographs confirm the space-group T 1 (cf. A,
1930, 1351). The structure is similar to tliat of
NaC103 with the U02 corresponding with Cl and the
OAc with the O. L.S. T

Crystallograptiic investigation of carbamide
phosphate. C.Matignon and M. Dobe (Buli. Soc.
frane. Minerat., 1934, 56, 351—357; Chem. Zentr.,
1934, ii, 426).—The crystals are orthorhombic
(@:b :c=0-831:1:0-981). From solutions rich in
CO(NH2)2tables separate, whilst with excess of HP 04
smali orthorhombic octahedra form. The neutral salt
could not be isolated. Solubility data are recorded.

H.J. E.

A'-Raystudy of the crystal structure of Rochelle
salt and the effect of temperature. B.E.Warren
and H. M. K rutter (Physical Rev., 1933, [ii], 43,
500).—Oscillation and rotation patterns givc an
orthorhombic unit celi containing 4 mols. of
NaKC4H40 6,4HD with a 11-85, b 14-25, ¢ 6-21 A .;
space-group F3. e is unusually large between 20°
and —20°. Integratcd intensities measured at —50°
and 25° showed for —50° only the normal inerease
to be expected from the usual Debve temp. factor.

L.S T

Electron diffraction investigation of non-
metallic halides. P. O.Brockway andF. T. Walr1
(J. Amer. Chem. Soc., 1934, 56, 2373—2379).—The
mol. structures of CCl4, SiCl4, SnCl4, CF4, SiF4, PC13,
AsC13, PF.,, and AsF3have been investigated. Devi-
ations from additivity of the covalent radii are dis-
cusscd in relation to ionic character of the linkings
and the formation of double electron pair linkings.

A'-Ray patterns of crystalline urease and
pepsin. 1l Fankuchen (J. Amer. Chem. Soc., 1934,
56, 2398).—The results show that probably neither
compound contains straight chains of NHZ2-acid
residues. E. S. H.

A-Ray diffraction patterns of cellulose part-
icles and interpretation of cellulose diffraction
data. W. K. Farr and W. A. Sisson (Contr. Boyce
Thompson Inst., 1934, 6, 315—321).—Diffraction
phenomena hitherto explained by the supposed
existence of a micellar structure may be accounted
for by the visible particles of cellulose occurring as
units 1M young fibres and subsequently united by
non-cellulose cementing substances to form fibrils.
In the latter the indmdual particles cannot be

observed. A. G. P.
A'-Raydiffraction ofliquid films. K. Lark-
Horoyitz andE. P.Miti1er Physical Rev., 1933,

[ii], 43, 1060).—Diffraction patterns of very thin
films of glycerol, paraffin oil fractions, and coni-
mercial minerat oil obtained at different temp. are
described. Even at liguid air temp. the structure
of the glycerol film remains quasi-liquid and shows
no sign of orientation or crystal formation.
L.S. T
Conditions and limits of correct electron pro-
jection of images. Electron paths in the cylin-
drical electrical field of a coarse crystalline
glowing wire. H. Seemann (Z. Physik, 1934. 92,
253—273). A.B.D. C

Electron photographs ofgraphite. G. Aminoff
and B. Broome (Z Krist., 1934, 89, 80—85)—TWO
types of photograph may be obtained, the one
analogous to the usual Y-ray rotation photograph,
the other showing straight bands (Kikuchi lines).
Interpretation on the basis of the reciprocal lattice
agrees with accepted Y-ray data for graphite.

B

Diffraction of electrons by single moleeules.
L.R.Maxwell, M. E. Jefferson, and V. M. M osley
(Physical Rev., 1933, [ii], 43, 777; cf. A, 1934, 17).—
Diffraction rings for CCl4 vapour give vals. corre-
sponding with 2-98 A. for the CI-CI distance.

L.S. T.

Diffraction of electrons by* oxide films on
molten metals. J. A. Darbyshire and E. R.
Cooper (Trans. Faraday Soc., 1934, 30, 1038—104S).
—Oxide films rcmoved from the surface of cd, Mg, Al,
Bi, and 1% Mg-99% Sb (I) have been invcstigated.
The data are consistent with the configurations
deduced from Y-ray studies, but discrepancies
between the calc. and observed intensity ratios and
anomalies indicate tlie inadequacy of the present
optical theory of electron diffraction. The A1203
was in the face-centred cubic y-form with a 7-78 A,
which is < earlier vals. Bi23 was, in general, in a
body-centred tetragonal form with a 10-85 and
c 11-28 A.  (I) afforded films of oriented MgO, whilst
in the other films examined orientation was generally
smali. J. G A G

New electron diffraction rings in zinc oxide
and their interpretation. K. Lark-Horovitz and
H. J. Yearian (Physical Rev., 1933, [ii], 43, 376—
377).—The diffraction of ZnO powder deposited from
an electric are between Zn electrodes has been
investigated with 6- to 20-kv. electrons. Besides the
ordinary rings, rings of smaller intensity, interpreted
by an inner potential of 4 volts for ZnO, occur.

L.S. T.

A-Ray investigation of the mode of vibration
of piezo-electric quartz plates. S. Nishikawa,
Y. Sakisaka, and I. Sumoto (Sci. Papers Inst. Phys.
Chem. Res. Tokyo, 1934, 25, 20—30). R. S. B.

Change of resistance of cobalt in longitudinal
magnetic fields. M. S. Aram (Current Sci., 1934,
3, 155—156).—Contrary to McCorkle (Physical Rev.,
1923, [ii], 22, 271) the resistance of Co inereases to a
saturation val. at 1200—1300 gauss in longitudinal
fields. Hysteresis also occurs. L.S. T.

Magnetic study of the metallic state and the
Fermi-Dirac statistics. S. Freed and H. G.
Thode (Nature, 1934, 134, 774—775).—Preliminarzy
measurements of the at.susceptibility of Na in
liquid NH3are recorded. L.S. T.

Longitudinal and transverse magneto-resist-
ance and magnetic structure of ferromagnetic
materials. G. Alocco (Atti R. Ist. Yeneto Sci..
1932—1933, 92, 1353—1371; Chem. Zentr., 1934,
i, 3446).—Polycryst. sheet Ni resembles single Ni
crystals in its magneto-resistance. The elementary
moments are oriented. H.J. E
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Magnetisation function for ferromagnetic sub-
stances applicable to all temperatures. H. Lud-
1off (Z Physik, 1934, 91, 742— 7C4).— Theoretical.

A. B.D. C

Ferromagnetism of the iron-nickel alloys
under hydrostatic pressure. R. L. Steinberger
(Physical Rev., 1933, [ii], 43, 502).—The application of
pressure causes a relatively largo change, usually
diminution, in flux density, and an incomplete re-
covery when pressure is released. In pure Fe, 20 and
80% Ni, the change is negative and linear. Purc Ni
and 40, 50, and 90% Ni aIIOKs show varying amounts
of pressure hysteresis. In the 30 and G0% Ni alloys
the rate of change of flux decreases with inereasing
pressure, and in the former the alloy becomes non-
magnetic under pressure. L.s. T.

Paramagnetism of metallic rhenium. N. Per-
rakis, L. Kapatos, andP. Kyriakidis (Praktika,
1933, 8, 163—168; Chem. Zentr., 1934,ii, 404).—
From measurement between —79° and 20° a yal. of
X=68-7 X 10'6was found. H. J. E.

Magnetism of tin. S. R. Rao (Proc. Indian
Acad. Sci., 1934,1, A, 123—142; cf. A, 1934,1061).—
The susceptibility of white Sn en masse is 0-360 and is
const. up to 220°;, at the m.p. (233°) it decreases
rapidly to —0-0455, and regains the val. 0-360 on cool-
ing to 30°. Pure eolloidal white Sn, after settling in
PrOH and eentrifuging, becomes diamagnetic, this
diamagnetism inereasing at smaller particie sizes. On
melting and recrystallising,paramagnetism is regained.
The at. susceptibility of grey Sn is approx. —41-54x
10« N. M. B.

Vectorial properties of ferromagnetic sub-
stances and the magnetic structure of poly-

crystalline materials. A. Drigo (Atti R. Ist.
Veneto Sci., 1932—1933, 92, 1373—1386; Chem.
Zentr., 1934, i, 3446—3447). H.J. E.

Permeability ofiron at ultra-radio frequencies.
W. Arkadiew (Physical Rev., 1933, [ii], 43, 671—
672).— The vals. obtained by other investigators (A.,
1933, 117) are compared with those of the author.

L.S. T.

Theory of magnetostriction. T. Hayasi (Z
Physik, 1934, 91, 818—819).—A correction (cf. A.,
1931, 1360). A.B.D. C

Magnetostriction in bismuth single crystals.
A. Worf and A. Goetz (Physical Rev., 1933, [ii], 43,
213)—The magnetostriction of Bi single crystals has
been measured in a longitudinal field of approx.
20,000 gauss in two different directions to the principal
&xis. The effect 6f impurities has been determined.

L.S. T.

Dispersion of the sodium-potassium felspars.
E. Leisen (Z Krist., 1934, 89, 49—79).—Optical data
are obtained for different members of the plagioclase
series, and are related to the crystallographic proper-
ties. Different types of dispersion are analysed rela-
tive to the anorthite content, and are illustrated by
stereographic projection. B. W. R.

“Banded spectrum” method for measure-
ment of dispersion of birefringence of a crystal
plate. H. Brasseur and J. Pierard (Z Krist.,
1934, 89, 24—31).—A modified caleulation is de-
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scribed and applied to the measurement of birefring-
ence of an (001) flake of CaPt(CN)4,5H,,0.
B. W. R.
Examination of anisotropic substances be-
tween crossed nicols [in reflected light]. M.
Berek (Z Krist,, 1934, 89, 125—143).—Previous
descriptions (cf. A., 1931, 587, 703) of behaviour of
anisotropic substances when viewed by reflected light
through a nicol prism are extended to the use of two
prisms. The following topics are discussed : use of
monochromatic and of white light; significance of
sliglit departures from the extinction positions;
polarisation defects in the incident light; practical
construction of opaque illuminators; and influence of
the absorption in the substance examined.
B. W. R.
Theory of examination of anisotropic sub-
stances between crossed nicols [in reflected
light]. M.Berek (Z Krist., 1934, 89, 144—155).—
A parallel commentary, in mathematical language, to
the preceding paper (cf. preceding abstract).
B. W. R.
Stability of ionic lattices. G. Steensholt (Z
Physik, 1934, 91, 765—766).—The NaCl type lattice
is shown to be most stable for RbBr. A. B. D. C.

Photochemical properties of synthetic rock-
salt crystals. Red displacement of colouring
absorption bands by plastic deformation. K.
Helbig (Z Physik, 1934, 91, 573—592).—Plastic de-
formation disturbs the photochemical photo-electric
cquilibrium, inereases rate of bleaching, and displaces
the colouring absorption band towards the red.

A.B.D. C

Colour centres and plastic deformation of
synthetic rock-salt crystals containing foreign
atoms. E.Poser (Z Physik, 1934, 91, 593—599).—
The photochemical elastic limit of synthetic rock-salt
and the red displacement of its colouring bands are
independent of the presence of foreign mols. (SrClI2
even though these vary with the mechanical strength.

A.B.D. C

Fundamentals of the theory of practical
strength. A. V. Stepanoy (Z. Physik, 1934, 91,
42—60).—Mechanical breakdown is brought about by
changes due to plastic flow causing local strains within
the crystal. A.B.D.C

Plasticity of crystals. F. zwicky (Physical
Rcv., 1933, [ii], 43, 765—766).—Polemical (cf. A.,
1934, 559, 768, 1005). L.S. T.

Previous deformations of crystals. W. F.
Berg (Z Krist., 1934, 89, 286—294).—By reflecting
X-rays diverging from a suitable line foeus from a
crystal face, a photograph can be obtained which dis-
plays the past deformations of the lattice. The inter-
pretation and use of such photographs are discussed.

B. W. R.

Investigations with pure a-, [i-, and y-man-
ganese. F. Brunke (Ann. Physik, 1934, [v], 21,
139—168).—The three Mn phases were prepared in a
state of purity as follows : a-Mn by vaporisation of
pure Mn in vac.; (3Mn by quenching Mn melts from
1100°; y-Mn by electrolysis of an aq. solution of
MnCl2and NH4CL Determination of the temp. coeff.
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of electrical conductiyity of each phase, and other
electrical and magnetic properties indicate that y-Mn
is the pure metal, whilst a- and ji-Mn are mixed crystals
of the y-phase, and partake of the nature of alloys.
A. J. M.

Dimorphism of certain aliphatic compounds.
V. n-Primary alcohols and their acetates.
J.W. C.Pnittips and S. A. Mumford (J.C.S., 1934,
1657—1665).—The f.p. and polymorphism of the n-
alcohols and acetates from dodecyl to nonadecyl (with
the esception of tridecyl) have been investigated. In
alcohols, the m.p. of the a-forms lie on a smooth eurve,
whilst the m.-p. curve of the (3-forms shows altern-
ations. Tho two curves intersect at ahout C13  The
acetates of the even alcohols show monotropie dimor-
phism. The a-form of the acetates of the odd alcohols
changes first into an opague [i-form monotropically,
and this, on cooling, changes into a p,-form of higher
m.p. The a-f.p. of all the acetates lie on a smooth
curve, which intersects the P-eurve of the odd members
between C16 and C17, and the p2-curve of the odd
members, and the almost coincident S-curve of the
even members somewhere above C20- The alternation
of properties in homologous series of aliphatic com-
pounds is discussed. A J. M.

Swarm theory of liquid crystals. L. S. Orn-
stein (Kolloid-Z., 1934, 69, 137—155).—A theoretical
exposition (cf. A., 1934, 949) of the macroscopic pro-
perties, turbidity, Z-ray diagrams, and influence of
magnetic and elcctric fields. E. S. H.

Superconductivity. A. J. Rutgers (Physica,
1934, 1, 1055—1058).—An eguation is deduced con-
nccting the jump in sp. heat of a superconductiye
metal at the transition point with the derivative of the
magnetic tlireshold val. with respect to tem'{)/l. s B

Superconductors. T.C. Keeley, K. Mendels-
sohn, andJ. R. Moore (Nature, 1934,134, 773—774)
—Further experiments with Hg, Sn, and Pb are
recorded (cf. A., 1934, 492). L.S. T

Superconductivity of tin at radio-frecjuencies.
E.B.SHsbee,R.B.Scott,E.G.Brickwedde,and
J. W. Cook (Physical Rev., 1933, T[ii], 43, 1050—
1051).—The effectiye resistance of extruded Sn
wire carrying radio-frequency currents at temp.
slightly < the transition temp. (3-7° abs.) is < 1%
of that at temp. slightly above. £.ST.

Temperature coefFicient of electrical conduct-
ivity in thin metal films. R. Deagtio (Z Physik,
1934, 91, 657—659).—Conductiyity and temp.
coeff. of thin anomalously conducting metal films
are in agreement with Biltz5 conclusions (A., 1924,
ii, 515). A. B.D. C

Conductivity of thin metal films and the sur-
face conductivity of metals. E. Perucca (Z
Physik, 1934, 91, 660—669).—Arguments are given
supporting the hypothesis that metals normally
liave a surface layer of conductiyity smali compared
with the bulk conductiyity. " A.B.D.C

Electrical resistivities of single and optically
mosaic zinc crystals. W.J. Poppy (Physical Rev.,
1934, [ii], 46, 815—821).—The Voigt-Thomson
symmetry relation is confirmed for strain-free Zn
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single crystals, and principal electrical resistiyities
are given. Effeets of strain and complex effeets
of annealing are shown graphically. Optically
mosaic specimens have abnormal resistivities, and
are highly strain-sensitive. N. M. B.

Peltier and Thomson effeets and entropy. A.
Lienard (Compt. rend., 1934, 199, 838—840).—
Mathematical. J. W. S.

Thermal resistance of bismuth single crystals
at low temperatures. W. J. de Haas and W. H.
Capel (Physica, 1934, 1, 929—934).—The heat
conductiyity of single crystals of Bi has been
determined at 81-5° and 20—16-5° abs. along the
directions parallel to a binary axis and to a bisectrix
between two binary axes, both perpendicular to the
direction of the trigonal principal axis for which
X has been previously determined (A., 1934, 983).
Eor the two perpendicular directions the thermal
resistance-temp. curve has a min. The prep. of the
crystals is described. M. S. B.

Velocity of sound in anisotropic media, par-
ticularly in quartz measured by piezo-electric
excitation. R. (Z. Physik, 1934, 91,
670—678). A.B.D.C

Dispersion of ultrasonic waves in a liquid.
B. G. Schpakovski (Compt. rend. Acad. Sci.
U.R.S.S., 1934, 3, 588—594).—Data are recorded
for H20, EtOH, benzine, PhNO02 ethylene chloride,
amylacetate, EtOAc, and COMe2. Up to freguencies
of 10®cycles per sec. the velocity of sound in these
liguids at 20—24° was const. H.J. E.

Ultrasonic absorption and reflexion coeffi-
cients in air and in carbon dioxide. R. W.
Curtis (Physical Rev., 1934, [ii], 46, 811—815).—
Measurements were made using Hubbard’s method
(cf. ibid.. 1931, [ii], 38, 1011). In the frequency
range 88—1000 kc. per sec. absorption in air inereased
with >2 but in c02 gave a sharp max. at 98 kc. per
sec. The reflexion coeff., for a brass reflcctor,
decreased for both gases, to the order of 20% at
higher freguencies, with inereasing freguency.

N. M. B.

Effect of dissolved air on the specific heat of
water. R. Jesserl (Proc. Physical Soc., 1934, 46,
747—763).—Data are tabulated and plotted for the
temp. range 12—80°, as obtained by the continuous-
flow electric method, for saturated and air-free
distilled H2. In tho latter case the vals. are
lower. An explanation is proposed, N. M. B.

Preliminary calculation of the molecular heat
c, of sodium chloride and metals at high tem-
peratures. A.Eucken and W.Dannoh1 (Z Elek-
trochem., 1934,40, 789—792).—Theoretical.

E.S. H.

Effect of temperature on the true specific heat
of nickel. E. Anrens (Ann. Physik, 1934, [v], 21,
169—181).—A new differential method for the
determination of true sp. heats is described. It has
been used to determine the true sp. heat of Pt and
Ni between 20° and 460°. The sp. heat of Ni attains
a max. at 349-5x0-5°. There is a max. in the curve
of temp. coeff. of resistance and temp. within 1%5Q
of the above vat. A J, M.

Bechmann
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Specific heats of metals at high temperatura.
XVII. Calorimetrical retardation phenomena
of cerium and chromium. F. M. Jaeger and E.
Rosenbohm (Proc. K. Akad. Wetensch. Amsterdam,
1934, 37, 489—497; cf. A., 1934, 481).—The vaK
of the sp. heat, Cp, of Ce in the range 296—551°
depend on the preliminary thermal treatment.
Cp is raised by keeping the sample at > 360°, and
subseguent cooling at room temp. 'diminishes the
acauired high Cp. The results are attributed to the
complexity of the metal. A transition temp. at
360—370° is inferred. Vals. of the Cv of Cr
between 400° and 1066° are reproducible, but the
rate of evolution of heat isrelated to the preliminary
thermal treatment of the sample. J. G. A G

Empirical heat capacity equations for simple
gases. H. M. Spencer and J. L. Justice (J Amer.
Chem. Soc., 1934, 56, 2311—2312).—The heat capac-
ities of eguilibrium CI2, eguilibrium HC1, and C02
between 300° and 1500° abs. have been calc. from
published data. Empirical eguations of the form
Cp=aJrbTJcT2£t the theoretical vals. for ClI2, HC1,
C02 H2 02 N2, CO, Br, HBr, and HD vapour with
average deviations 0-18—0-76%. E. S H.

Specific heat, entropy, and free energy of
gaseous nitric oxide computed from spectro-
scopic data. E. E. Witmer (J. Amer. Chem. Soc.,
1934, 56, 2229—2233).—The vals. have been calc. for
the range 1—500° abs., and are compared mwith those
published elsewhere. E.S. H.

Heats of crystallisation of the ethyl esters of
the monobasic aliphatic acids. A. Mi King and
V. E. Garner (J.C.S., 1934, 1449—1456)!—Data are
recorded for the esters of the acids from n—14 to
«=30. The form stable at the m.p. has a vertical
chain when n is. > 20 and a tilted chain when n is
< 20. The heat of crystallisation of the vertical
chain types is a linear function of n, but with tilted
chains the curve changes slope at ?i=20 owing prob-
ably to a change of orientation of the ester group.
The yertical forms have a higher sp. heat than the
tilted, and a lower heat of crystallisation, on account
of the greater amplitude of oscillation of the chain.
The higher m.p. of the svertical forms is attributed
to the increased probability of attachment of the
chains to the surface of the soHd. H. F. G.

Heat of vaporisation of acetone, and its satur-
ated vapour pressure. N. A. de Kolosovski and
A Atimoy (J. Gen. Chem. Russ., 1934, 4, 710—712).
—Empirical formulse for the latent heat of vaporis-
ation and v.p. of COMe2at 0—80° are given.

R.T.
Effect of high electrostatic fields on the
vaporisation of molybdenum. G. B. Estabrook
(Physical Rev., 1933, [ii], 43, 383). L.S. T

Effect of high electrostatic fields on the vapor-
isation of metals. A. G. worthing (Physical
Rev., 1933, [ii], 43, 383).—Theoretical. L.S. T.

F.p. of platinum. F. H. schofield (Proc. Roy.
Soc., 1934, A, 146, 792—817).—The f.p. of Pt on the
International temp. scale has been determined by
measuring the ratio of brightness, for a certain wave-
length, of black-body radiators held at the f.p. of Pt

and Au. The mean val. 1773-3t10is in good agree-
ment with the only previous val. obtained by the
same method (A., 1931, 1004). L. L. B.

Surface energy of moleeules and their physico-
chemical properties. 1V. Surface energy and
b.p.incertain organieand inorganic homologous
series. V. Surface energy and dissociation
temperature of complex compounds. S. G. Mok-
rtjschin (J. Gen. Chem. Russ., 1934,4,577—579, 580—
586).—IV [with E.l1.Krilov]. Tho formulao T~an~\~b,
and T=cn+dn2+g, where T is tho b.p. of a member
of a homologous series containing n homologous
groups, and a, b, ¢, d, and g are consts., are verified for
a no. of series.

V. The formuta T=k/(Ald)213 where T is the dis-
sociation temp., A the at. wt. of the central atom,
and d its density, is verified for compounds of the
types [M(NH,)§ X2, [M(NH3)(0SO4, and [M(NH,)4S04,
where M=Ni, Fe, Cu, Mn, Zn, Cd, and Mg, and
X=C1, Br, and I. R.T.

Density of smali crystals. J. D. Berna1 and
D. Crowpoot (Naturo, 1934, 134, 809—810).—The d
of smali amounts (> 0-05 mg.) of minute crystals has
been determined by finding a liquid of known d in
which no movement of the crystals occurs on centri-
fuging for 1—2 min. at 2000—4000 r.p.m. Vals.
found are vitatnin-.B1 hydrochloride 1-403+0-003,
C2H 16 1-244+0-002, CHH24 1-19570-003, C2H D
1-158” 0-003, and c27H 23 1-135 +0-002 (four hydro-
carbons obtained respectively by Se-dehydrogenation
ofcholic acid, cholesterol, ergosterol, and phytosterols).

L.S. T.

Thermal expansion of bismuth single crystals.
T. L. Ho and A. Goetz (Physical Rev., 1933, [ii], 43,
213).—The thermal expansion of Bi crystals with
known admixtures< of electro-positive and -negative
impurities in low concn. has been determined between
room temp. and the m.p, The decrease in the coeff.
before the m.p. has been verified. Admixtures bring
about definite changes at temp. characteristie for the
impurity present. L.S. T

Thermal expansion of atkali halides and
metals at high temperatures. A. Eucken and
W. Dannéhl (Z. Elektrochem., 1934, 40, 814—821).—
The cxpansion coeffs. of Pb, Ag, Cu, Ni, NaCl, KC1,
KBr, and KI have been measured over different
ranges of temp. E. S. H.

.Y-Ray measurements of the thermal expan-
sion of sodium nitrate. H. Saini and A. Mercier
(Helv. phys. Acta, 1934, 7, 267—272; Chem. Zentr.,
1934, i, 3S33).—Data are recorded .between 18° and
200°, and the expansion coeffs. deduced. H. J. E.

Thermal expansion of calcite. J. Weigte and
H. saini (Helv. phys. Acta, 1934, 7, 257—266; Chem.
Zentr., 1934, i, 3833).—Lattice const. measurements
by the JX-ray method are recorded for 18°, 100°, 200°,
and 300°, and the expansion coeffs. deduced,

H.J. E.

Thermal expansion of Jenathermometer glass
2954™ W, H. Keesom and D. W. Doborzynské
(Proc. K. Akad. Wetensch. Amsterdam, 1934, 37,
480—481).—The equation Z=Z([1+ 10-6(545-89t+
19-55¢2+17-16-3+27-99t4+5-24-5)], where ~f/100, is
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vali<l between 100° and —273°. The eoeff. of thermal
expansion of fused SiO, is zero near —273°.
J.G. A G
Vapour density of sulphur dioxide. W. W.
Stewart and 0. Maass (Canad. J. Res., 1934, 11,
530—538).—The sensitivity of the apparatus pre-
viously employcd (cf. A., 1931,1117) for v.d. determin-
ations has been inereased by the addition of a 50-litre
Container. It is shown that the apparent mol. wt.-
pressure isothermal for S02 is not a straight line.
This is in agreement with the eguation of state for
gases at low pressures. The experimental data give
mol. wt. of 64-075 for S02 M. S. B.

Vapour pressure of tiomologues of benzene.
New method of determining vapour pressure.
B. B. Kudrjavtzey (J. Gen. Chem. Russ., 1934, 4,
563—566).—The v.p. of PhMe, m-xylene, and cumene
are determined by an ebullioscopic method at const.
pressure (1—760 mm.). A manostat is describRed;I_

Phase equilibria in hydrocarbon systems. V.
Pressure-volume-temperature relations and
thermal properties of propane. B. H. Sage,
J. G. Schaaesma, and W. N. Lacey (Ind Eng Chem.,
1934, 26, 1218—1224).—Measurements have been
made at 21—104° and from atm. pressure to 3000 Ib.
per sg. in. in a steel vessel the vol. of which could be
varied by pumping in Hg. Vals. of sp. vol., fugacity,
heat content, and entropy are tabulated at various
temp. and pressures. The crit. data are 643-3 Ib.
per sg. in., 100-1°, and 0-06896 cu. ft. per Ib.

A. G

Vapour pressure of anabasine and nicotine.
S. V. Gorbatschey (J App| Chem. Russ., 1934, 7,
388—391).—The v.p. P of anabasine is given by
logP=logT—2586-6/2’+1-9143, and of nicotine by
logP=log T—240S-4/2’+1-9135. R. T.

Vapour pressure of calcium between 500° and
625°. E. Rudberg (Physical Rev., 1934, [ii], 46,
763—767).—Using the method of mol. effusion,
v.-p. data were obtained as a function of temp. for
solid Ca. The calc. chemical const. is 4-53 x 104g.-
cal. per mol. N. M. B.

Physical constants of methyl ethyl ketone and
an investigation of its additive compound with
sodium iodide dihydrate. W. A. Fetsing, L.
Shofner,and N. B. Gartock (J. Amer. Chem. Soc.,
1934, 56, 2252—2254).—The following data are
recorded : v.p. (—30° to 80°) loglQj? (mm.)=
- 2644-996/31—313-0342 X 10-A0g10T - 403-78573 X
KHT+10-778594; b.p. 79-56°; d (-30° to 85°)
1-10717—103-125x 10-5T ; (15—35°) 1-37799-
0-000483(t—20). The heat and mol. entropy of
vaporisation liave been calc. E. S. H.

Joule-Thomson effect in argon. J. R. Roe-
buck and H. osterberg (Physical Rev., 1934, [ii],
46, 785—790).—Investigations prcviously reported
for He (cf. A., 1934, 481) are extended to A. Data
foi the isenthalpie curves are tabulated and plotted.
Vals. of the Joule-Thomson coeff. for the pressure
range 1—200 atm. and temp. —150° to 300° are
calc., and plotted as a function oftemp. and pressure.
Results resemble those for air and N2 N. M. B.

Properties of real gases according to the
thermodynamic eguation of state. II. Joule-
Thomson effectfor helium. V.Jacyna (Z Physik,
1934, 92, 204—211; cf. A., 1934, 1300).—cp data
are used to determine the Joule effect and change in
internal isothermal energy. A.B.D. C

Viscosity. J. M. Burgers (Chem. Weekblad,
1934, 31, 582—584).—Viscosity is discussed in
relation to plastieity, elasticity, and the behaviour
of systems containing elastic and plastic components.
Reference is made to the mechanism of laminar flow
and the relation between temp. and viscosity,
especially in the light of Andrado’s work.

H. F. G

Viscosity and density of fused yellow phos-
phorus over the range 45—90°. N. D. Litvinov
and I. E. Furjier (J. Appl. Chem. Russ., 1934, 7,
321—327).—For yellow P fused under HD &=
0-03314-0-965 X 10-& + 0-1279 X MHT2- 0-576 X
10-7213 and d= 1-782—0-00091', where T is temp.

R. T.

Determination of viscosity of water vapour.
W. Schitter (Forsch. Ingenieurw., 1934,A,5,71—74;
Chem. Zentr., 1934, ii, 393).—Measurements are
recorded at 100—300° and 1—30 atm. H.J. E.

Connexion between rotatory and translatory
viscosity. J. L. Snoek (Physikal. Z., 1934, 35,
911—914).—The ratio, li, of the viscosity of the
solution to that of the solvent for solutions of
dipole substances (PhNO02 0-CaH4C12, C6HuU'N02
CsHj*"OAe, |-C1H Br, C5HN) in non-polar sol-
vents (CCl4 and CeéH6) was determined. K—1 in
C,,H6is > in CCl4, due to the solvation of tho solute
by CgHg. Experiments with non-polar solutes
which would be expected to have the same val. of
K—1 in the two solvents give no such definite
result. A J. M

Changes in the viscosity of liguids with
temperature, pressure, and composition.—See
B,, 1934, 992.

Purity of zinc for which thermal diffusivity
was recently reported. R. H. Frazier (Physical
Rev., 1933, [ii], 43, 762; cf. A., 1933, 217).

L.S. T.

Solidification diagram for sodium-caesium
alloys. E.Rinck (Compt. rend., 1934, 199, 1217—
1219; cf. A., 1933, 771).—The eguilibrium diagram
has a eutectic at —30° (75% Cs) and a transition
temp. at —8°; the compound NaZCs is formed.
K, Rb, and Cs dissolved in Na at its m.p. are present
to the extent of 18, 22, and 64%, respectively, as diat.
mols. ; H. J. E.

Phase diagram of the system copper-gallium.
F. WeibKe (Z. anorg. Chem., 1934, 220, 293—311).—
A close similarity is shown to exist between Cu-Al
and Cu-Ga alloys. The compounds Cu3Ga and
Cu9%Gad are formed. M. S. B.

Phase diagram of the system copper-indium.
F. Weibke and H. Eggers (Z. anorg. Chem., 1934,
220, 273—292).—71 different alloys of Cu and In
have been prepared and analysed by thermal, micro-
scopical, and X-ray methods. The results are
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combined in a phase diagram. Mixed crystals and
solid solutions are formed and possible cornpounds
are Cudin and Culn. M. S. B.

System coppei'-lead. W. Craus (Metallwirts.,

1934, 13, 226—227; Chem. Zentr., 1934, ii, 319).—
Phase relations are discussed. H.J. E.
System praseodymium-gold. A. Rossi (Gaz-

zetta, 1934, 64, 748—757).—The f.-p. diagram shows
the formation with marked heat evolution of 4
cornpounds between Au.and Pr (99-5%, m.p. 950°),
viz., AuPr2 (transition point 710°), AuPr (m.p. 1350°),
AuPr (m.p. 1210°), and Aufr (m.p. 1200°). The
mutual solubility in the solid phase is very smali.
Continued heating at 600° of the alloys rich in Pr
gives rise to a new cubic face-centred jiliase which is
supposed to be a solid solution of [3-Pr in smali
araounts of Au or in the impurities prcscnt (Si and C).
The sp. heat of Pr in the range 20—100° is 0-0486"
0-0007 (at. heat=6-85). 0.J. W.

Intermetallic cornpounds formed in mercury.
V. Cornpounds in the Zn-Mn, Zn-Co, Zn-Ni,
Al-Fe, Sn-Mn, and Sn-Co systems. A. S
Russell, T. R. Kennedy, and R. P. Lawrence
(J.C.S., 1934, 1750—1754).—Metallic systems which
form binary cornpounds in Hg without inclusion of Hg
itself have been investigated. Tliese have been
analysed chcmically without removal from Hg (cf.
A., 1932, 456). The empirical formula; are in satis-
factory agreement with those determined for the
same systems by therinal and X-ray methods. The
following cornpounds have been detected : Zn-Mn,
Zn™n, Zn3Mn, Zn42Xo, Zn3Co, ZnCo4, ZndNi,
ZnNi, ZnNi, AlFe, Al"Fe®, AlFe3, Sn3aMn, Sn2Mn,
SnMn, SnMn2, Sn2Co, and SnCo2 M. S. B.

A manganese-silicon solution of A2 type.
F. Laves (Z Krist., 1934, 89, 189—191).—Confirming
previous work, Mn3Si has been found by X-rays to
have the A2 structure (cubic space-centred lattice);
it is regarded as a mixed crystal, not as a compound.

) ) B. W.R.
Transformation processes in p-aluminium
bronze. G. Wassermann (Metallwirts., 1934, 13,

133—137; Chem. Zentr., 1934, i, 3914).—The @phase
is stable above 570° (cubic body-centred structure).
It passes on slow eooling into the stable 8+ a phase.
Rapid eooling yields the p' phase, which is stable at
< 300° but at > 300° forms the pxphase, WhICh passes
at higher temp. into 8+ a. . E.

Further A-ray studies in the dlffu5|on of the
nickel-copper system. C. Matano (Mem. Coli.
Sci. Kyoto, 1933, A, 16, 249—259).—The inter-
diffusion of Ni and Cu was investigated by the A-ray
method with (a) a tliin layer of Cu on Ni, (b) a thin
layer of Ni on Cu, and (c) alternate layers of Ni and
Cu, heated, in each case, at 500°, 650°, and 900°.
The coeff. of diffusion is not const. as demanded by
Fick’s law, but varies with concn. It is given by
D=~Aer-P/T, where A is a const. independent of T,
but varying with concn., and p is a const. Mhich
differs for the two metals. Al M.

Electrical conductivity and ecpiilibrium dia-
gram of binary alloys. XV. System lithium-
lead. G. Grube and H. Kraiber. XVI. System

lithium-tin. G. Grube and E. Meyer (Z Elektro-
chem., 1934, 40, 745—754, 771—777; cf. A., 1934,
1065).—XV. The cornpounds LiPb (m.p. 482°),

Li%®b2 Li3®b, LiPb2 (m.p. 726°), and Li4Pb have
been recognised.

XVI. The existence of the cornpounds LiSn2, LiSn
(m.p. 485°), LiXSn, LiXxn2 LiTSn2 (m.p. 783°), and
Li4Sn (m.p. 765°) has been established. Li does not
enter appreciably into solid solution in pure Sn.

E. S. H.

System iron-nickel-molybdenum. Ww. Koster
(Arch. Eisenhiittenw., 1934—1935, 8,169—171).—The
system has been investigated by dilatometric,
magnetometrie, hardness, and micrographic methods
from the Fe corner to the line joining FeMo2 and
MoNi, which form a continuous series of solid solutions
(8). The eutectic eguilibria of the three component
binary systems merge at 1350° into a 4-phase eauili-
brium in the ternary system : liquid + a=y + 8, from
which the 3-phase field a-f-y+S extends to room temp.
The boundaries of the various fields in the solid State
hay-e been determined by observations on the oecur-
rence of pptn.-hardening on tempering. The mag-
netic transformation (M) of a-alloys with 4% Ni
occurs at 760—720° according to the Mo eontent, that
of the irreversible Fe-Ni alloys falls with inereasing
Mo, and that of Ni-Mo alloys reaches room temp. at
9% Mo. M points for numerous other alloys have
been determined in the heterogeneous and homo-
geneous states ; they are generally lower in the latter
than in the former. A R. P.

Influence of nickel on solubility and separation
processes in the system silver-copper. H.
Pfister and P. Wiest (Metallwirts., 1934, 13, 317—
320; Chem. Zentr., 1934, ii, 503).—The solubility of
Ag in Cu is redueed somewhat by 1% Ni. The
influence on the separation processes has been studied
by X-rays and by changes in the hardness.

H.J. E.

Carbon solubility of iron-chromium-silicon
alloys. O. Lucas and H. Wentrupp (Z anorg.
Chem., 1934, 220, 329—333).—Muixtures of Fe, Cr,
and Si have been fused together under C at different
temp. and the resulting alloys analysed. They con-
tained approx. 40—80% Cr, 0—40% Si, 1—10% C.
For the same alloy the C eontent falls by about 0-3%
per 100° rise of temp. It inereases with Cr eontent,
but is strongly diminished by Si. M. S. B.

Mechanism of eutectic crystallisation. A. A
Botschvar (Z anorg. Chem., 1934, 220, 334— 336).—
The progress of crystallisation at the eutectic has
been followed microscopically using two differently
coloured substances, azobenzene and piperonal (I).
After supercooling, inoculation takes place only if
both kinds of crystals are present. (I), however,
actually begins to crystallise first. The character of
the eutectic mixture varies with the degree of super-
cooling. M. S. B.

Heterogeneity of a solid solution and its
mechanical and chemical properties. P. Che-
venard (Compt. rend., 1934, 199, 861—863).—The
mechanical properties and resistance to corrosion of
samples of the austenitic Fe-Ni-Cr-C alloy, guenched
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from 1200° in HD and subsequently annealed, show
analoeous yariation with the period of anneJaIi\r)\?. S
Intermetallic solid solutions. E. R. Jette
(Amer. Inst. Min. Met. Eng., Inst. Met. Div., Tech.
Pub. 560, 1934, 16 pp.).—A discussion of the parallel
between Raoulfs law for solutions and the Vegard
additive law for solid solutions. Ch. Abs. (e)

Diffusion of elements in the solid state. B. N.
Sen (Compt. rend., 1934, 199, 1189—1190).—Diffu-
sion phenomena (e.g., for Cu—Pt or Fe-C) are cor-
related with data for the min. distance of approach
of the atoms. H.J. E.

Theory of supercooled solid solutions. S.
Konobejeyski (Z phyS|kaI Chem., 1934, 171, 25—
35).—From consideration of the variation of solubility
with particie size it is deduced that if in the separ-
ation of a second solid phase from a supersaturated
solid solution a large no. of smali nuclei are
formed, the system will attain a comparatively stable
state when supersaturation is still present. The
primary process in separation is probably the concn.
distribution of the components in the lattice of the
solid solution, and by applying the theory of fluctu-
ations to determine this distribution it becomes
possible to calculate the conditions under which
separation may occur, the results agrceing with
experimental data. In the formation within a solid
phase of a new eryst. species, the latter assumes such
orientations as result in its surface energy being a
min.; the formation of Widmanstatten structures is
accounted for in this way. R. C

Viscosity of mixtures of liquids at high.
pressures. R. B. Dow (Physical Rev., 1933, [ii],
43, 502).—The effect of pressures up to 12,000 kg.
por sg. cm. on the yj of six mixtures has been inves-
tigated over the whole range of composition at 30°
and at 75°. The isobaric rj-composition graphs
are linear for n-CeHX4n-CIH2 and ?i-C11u-CS2
whilst those for n-CéH4PhCIl, «-CBHM4EtD, and
eugenol-CS2 are complex; irregularities appear in
certairi regions of composition. The 7-C5HI12CcH6
isobaric curyes show unusual sags which are functions
of temp. Interlocking between mols. of different sizes
and shapes is probably the cause of the large inerease
in Jwith an inerease in pressure. L.S. T.

Viscosity of the binary systems NaB40 *
B2 3 and NaB02NaPO03 in the fused state.
M. P. Yotraroyich and D. M. To1stoi (J Soc. Glass
Tech., 1934, 18, 209—221t).— The system Na2B40 7~
B2 3 has been previously described (A., 1931, 676).
For NaP03rt can be measured domi to 450° and for
NaBO02 down to S44° only, but, in spite of super-
cooling, 7 remains comparatively low for both salts
(cf. following abstract). The tj isotherm at 650° for
the binary system has a point of inflexion correspond-
ing with the max. of the m.-p. curve at a composition
which suggests the presence of an equimol. compound.
The mixture eontaining 60% NaBO, has the anomal-
ous i) common to colldidal sohitions and suspensions,
the apparent v, being a function of the yelocity
gradient and decreasing with inerease of yelocity. A
two-phase system is apparently formed, owing to the

separation of eryst. particles.
mixture becomes plastic. 4 has been determined for
K25i03at 875° and 906°. M. S. B.

Viscosity of the binary system NaB40 r-
NaHZ 04 in the fused state. M. P. Volarovich
(J. Soc. Glass Tech., 1934, 18, 201—208t).—\j has
been determined by the rotating-cylinder method in
the temp. range 527—920°. Na2B40 7 alone readily
supercools and the results confirm previous observ-
ations on the rapid rise in \) for supercooled liquids
as the temp. falls. At 590° (151° below the m.p.) v
for NaB407 is 1000 times the val. at 741°. The
7-composition isotherms for the binary system give
no indication of the formation of complex compounds.

M. S. B.

Refractivity of liquid mixtures. G. Nara-
simhiah (Proc. Indian Acad. Sci., 1934, A, 1, 34—
38).—Mathematical. The Raman-Krislinan theory is
extended to binary liquid mixtures. The formuta
obtained is verified for COMe2H20 and MeOH-HD
mixtures. N. M. B.

Molecular polarisation and association. K. L.
Wortf and W. Herotd (Z physikal. Chem., 1934,
B, 27, 58—70).— The form of the polarisation-com-
position eurves for solutions of aliphatie alcohols in
non-polar difficultly polarisable solvents may bo
accounted for by supposing the solutions to contain
some double and triple alcohol mols., with dipole
moments respectively < and > that of the single
mol. The double mols. will have all forms between
the two extremes in which the arrangement of the
constituent mols. is parallel and anti-parallel. With
inereasing chain length and branching near the oH
groups association occurs to a diminishing extent.
In polarisable solvents the energy relations involved
in association are considerably influenced by the
polarisability of the solvent. R. C

Thermodynamics of binary liquid mixtures :
formie acid and water. A. N. Campbeltr and
A. J. R. campbeln (Trans. Faraday Soc., 1934, 30,
1109—1114).—The heat of mixing (//,,,) and of eyapor-
ation (He), the v.p. and composition of the yapour
of mixtures of HD and HCO2H have been deter-
mined at 30° and 50°. The const.-boiling miktures
contain 63-5 and 66-0% HCOZH at 30° and 50°
respectively. He calc. from Hmand Ile for the pure
components agrees approx. with the observed yals.
The partial pressures of H,0 and HCO2H at 50°
have been calc. from the vals. at 30° by means of the
Clausius-Clapeyron equation, and agree approx. with
observed vals. for H2, but for HCO3H large devi-
ations occur owing to association in the yapour.

R. S. B.

Measurement of yapour pressure of solutions
by the dew-point method. B. B. Kudrjavtsev
(Compt. rend. Acad. Sci. U.R.S.S., 1934, 3, 601—
602).—Data are recorded for ag. H2504, the method
depending on condensation of the yapour on a metallic
junction cooled by the Peltier effect. H.J. E.

Thermal dissociation and yapour pressure of
boric acid and its volatility in water yapour.
A. Thietl and H. Siebeneck (Z anorg. Chem., 1934,
220, 236—246).—The dissociation pressure of HB03

On coming to rest the
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at 100° is 113x1 mm. and of HB024—5 mm. Pure
HBO02 can therefore be prepared from H3BO03 by
drying at 100—111° in a current of gas in whicli the
partial pressure of H2 vapour is between 5 and
113 mm. If it is < 4 mm. pure H2B,07 may be
obtained. The yolatility of H3B03 in H2 vapour
depends on the partial pressure of H2 vapour (yIP
in the transporting gas, since ps (V-P- of HBO03 at
100°)=2-5x 10-«.pw. Por HB02 at 105° p£=2-3 X
10~3.pw- The volatility of undecomposed HB03in
boiling H2 inereases with distillation yelocity. The
dependence of the yolatility of HB03 on the form-
ation of complexes with H,,0 is discussed.
M. S. B.

Droplet formation invapours. M. Voimer and
H.F1ood (Z physikal. Chem., 1934,170,273—285).—
The relation between the crit. supersaturation, S,
of H2 vapour and the temp. of cooling by adiabatio
expansion agrees with Volmer and Farkas’ theory of
nucleus formation (A., 1926, 676; 1927, 524). For
seyen org. liguids the vals. of S agree with the theory,
except for MeOH. R. C

Formation of droplets in supersaturated mix-
tures of ethyl alcohol and water vapour. Il.
Flood (Z physikal. Chem., 1934, 170, 286—294;
cf. preceding abstract).—Measurements of the min.
adiabatic expansion reguircd to cause formation of
droplets in absence of air ions lead to a val. of the
crit. saturation represented by S'=(plpav(p'fr)0)K,
where N and N' are mol. fractions in the nuclei, p
and p' supersaturation pressures, and p0 and p0Q
partial v.p. of EtOH and H2 over liguid of the
composition of the nuclei. The vals. so obtained are
throughout <, but run parallel with, the vals. obtained
from the Volmer-Farkas eguation log S'—k(yJTynV',
where y is the interfacial tension between droplet and
yapour and V' the mol. yol. of the liquid of the
droplet. R. C.

Anomalous diffusion. D. Kruger and H.
Grunsky (Z. physikal. Chem., 1934, 170, 161—171,;
cf. A, 1930, 1358).—The possible reasons why the
diffusion coeff., D, determined by Oeholm’s method,
or methods fundamentally similar, yaries in certain
cases with the position in the diffusing system aro
critically reviewed. Solyatién may cause an abnor-
mally high ratc of transport in those parts of the
systemwhich are remote from the stratum in which the
diffusion started. In general, it may be anticipated
that the presence together of several diffusible
substances will cause deviations from Fick’s law.
The reason why the mol. wts. of cellulose derivatives
cgnnot be deduced from data for diffusion in org.
solyentsisthat such data do not permit the calculation
of D (cf. A., 1934, 357). R. C

Diffusion of heavy into light water. W. J. C.
Orr and D. W. Thomson (Naturt—;, 1934,134, 776)—
Tiie preliminary val. obtained for the diffusion coeff.
of H|0 (0-5—3-0 mol.-%) in ag. solutions is approx.
9x 10" cm.2per sec. at 15°. This unexpectedly high
val. indicates than an at. interchange is involved.

L.S. T.

Diffusion of gases through metals. C. J.
Ssiithells and C. E. Ranstey (Nature, 1934, 134,
814).—The rate of diffusion of H2through Cu, Ni, Fe,

and Mo, and of N2through Mo, has been measured.
The results can be satisfactorily explained, when the
influence of adsorption on diffusion is taken into
account, by D=K[abP/(I-taP)\Pi,where abP/(I-\-aP)
is the Langmuir isotherm representing the fraction of
the surface covered by adsorbed mols. L.S. T.

Solubility of hydrogen in ligiiid ammonia at
25°, 50°, 75°, and 100° and at pressures to 1000
atmospheres. R. Wiebe and T. H. Tremearne
(3. Amer. Chem. Soc., 1934, 56, 2347—2360).—The
data recorded show that the solubility inereases with
rising temp. and increasing pressure. E. S. H.

Solubility of sulphur dioxide at low partial
pressures. lonisation constant and heat of
ionisation of sulphurous acid. H. F. Johnstone
and P. W. Leppta (J. Amer. Chem. Soc., 1934, 56,
2233—2238).—The solubility of S02in H2 has been
measured between 0-2 and 10-3 mm. at 25°, 35°, and
50°. The ionisation const. (0-0130 at 25°) has been
calc. from published conductance data. The free
energy and heats of solution and ionisation (in g.-cal.)
are: (1) for SOo(gas) SO.,(ag.) AH=—6260,
Ng=-123, (2) for H2S03 H*+HS03 AH=
—3560, AF2B= 2725. The total hcat of absorp-
tion of S02in infinite dilution is —10,120 g.-cal.

E. S. H.

Solubility of krypton and xenon in liguid
oxygen. M. von Stackelberg [Wlth M. Hein-
richs and W. Schuite] (z. physikal. Chem., 1934,170,
262—272).—The solubility at 70—90° abs. has been
measured, saturation temp. being determined by
v.-p. measurements. The solubilities are < the vals.
calc. from the heats of fusion of the solutes assuming
ideality of the systems, indicating that heat must be
absorbed on mixing the liguid components. The O
partial pressures arc > those indicated by Raoulfs law.
Heats of mixing and, for the system O-Kr, the
complete crystallisation curre have been calc.

R.C.

Heterogeneous binary systems, 1. System
aniline-cycfohexane. (Mii1e.) H. Schieger (J.
Chim. phys., 1934, 31, 517—529).—Preyious work on
partly miscible liquids is reyiewed. The mutual
solubility of NHZ2Ph and ci/cZohexane has been deter-

mined. Cryoscopic measurements indicate that
neither substance is associated when dissolyed in the
other. F. L. U

Solubility of magnesium sulphate heptahydr-
ate. H. H. Ting and W. £. McCabe (Ind. Eng.
Chem., 1934, 26, 1207—1208).—The results obtained
suggest that preyious vals. are too high. A. G.

Solubility of sodium thiocyanate in ethyl
alcohol. J. R.Partington and R. J. Winterton
(Trans. Faraday Soc., 1934, 30, 1104—1105).—The
method of Hughes and Mead (A., 1929, 1375) is
criticised ; the solubility at 25° is 20-66 g. NaCNS per
100 g. of EtOH (cf. A., 1927, 1020). J. G.A G

Solubility of ammonium thiocyanate in water,
methyl alcohol, and ethyl alcohol. L. Shnidman
(3. Physical Chem., 1934, 38, 901—906; cf. A., 1933,
897).—Vals. are given for the temp. interyal 13—72°
(H2) and 20—70° (MeOH and EtOH). F. L. U.
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Solubility of chlorides and nitrates of alkali
metalsin ammonia-water mixtures. A. Guyer,
A.Bieler, and E. schmid (Helv. Chim. Acta, 1934,17,
1530—1537).—The solubility of NaCl in mixtures of
NH3and H2 containing 0—100% of H2 has been
deterinined between —40° and 25°. A diagram
showing the region of stability of NaCI,5NH3 is

given. Solubility curves of KC1 at —15° and 25°,
and of NaNO3and KNO03at 0° are also given. The
three last-named form no ammoniatc. F. L. X

Solubility isotherms for complex metal thio-
cyanates. IV. The system Ca(SCN)2
CO(SCN)Z—H 2. A. de Sweemer (Natuur-
wetensch.Tijds., 1934,16,242—244).—The stablc solid
phases at 25° are Co(SCN)2 3H20 CaCo(SCN)it8H20,
and Ca(SCN)24H2. D.R. D:

Effect of one salt on the solubility of another.
V1. Solutions of cobaltammines in aqueous
lanthanum thiocyanates. L. 0'Neit1 and J. R.
Partington (Trans. Faraday Soc., 1934, 30, 1134—
1144)—The solubilities of the wothiocyanato-salts
[Co(NIT3ECNSI(NO03)2 (1) and [Co(NH3)5CNS]I2 (11)
in solutions of La(CNS)3 (111), determined at 25°, do
not agree with the simple Debye-Hiickel theory, and
the modified theory which allows for finite mean ionic
diameter (a) gives only the correct trend. The theory
of La Mer et al. givcs an adeguate explanation up to
an ionic strength 0-1. For (I) the assumption a0—
3-72 A. (a0= a in pure solvent) gives an almost const.
val. of a=4-02 A. (mean) for a range of concns. of
(111); for (I1) the constancy is not so good, the best
agreement holding with a0—5 A. when a=5-60 A.

(mean). R. S. B.
Physical chemistry of amino-acids, peptides,
and related substances. [Il. Solubility of
a-amino-acids in water and in alcohol-water
mixtures. E. J. Conhn, T. L. McMeekin, J. T.
Edsatl, and J. H. Weare (J. Amer. Chem. Soc.,

1934, 56, 2270—2282; cf. A., 1934, 595).—The solu-
bilities of a-NH2acids in EtOH are very smali and
6f the same order; the solubilities in H2 are much
greater, and inerease as the hydrocarbon chain de-
creases. These properties are related to the high d
in the solid state, which is characteristic of the close
packing of charged mols. In dii. ag. EtOH the
logarithm of the solubility of all a-NHZ2-acids appears
to diminish inversely as the dielectric const. The
difference between the logarithm of the solubility in
H2 and in abs. EtOH decreases by the same amoiint
for each CH2 group, rendering it possible to analyse
the activity coeffs. in terms of electrical and non-
electrical forces due to NH3 and C02Z groups.
E. S. H.

Solubility of cellobiose octa-acetate in binary
organie liquids. M. Taniguchi and |. Sakdrada
(J. Soc. Chem. Ind. Japan, 1934, 37, 6S2—6S5b).—For
binary mixtures of two non-polar liquids, or of a
non-polar liguid with a feebly associated polar liquid,
the solubility-composition curres are approx. linear.
When one (or both) is highly polar the curres may be
markedly non-linear, the shape depending on the

degree of association and on the tendency to comglex
formation. A. G

Dispersion relations in aqueous solutions of
monocalcium aluminate. H. Kuhl, F. Thilo,
and A. C. Yu (Zement, 1934, 23, 249—256; Chem.
Zentr., 1934, ii, 112).—On shaklng Ca0,Al203 with
aq. Ca(OH)2 the solution became supersaturated with
respect to A1203. This is attributed to colloidal
dispersion. H.J. E.

Supersaturation and crystal formation in
seeded solutions. H. H. Ting and W. L. McCabe
(Ing. Eng. Chem., 1934, 26, 1201—1207).—Seeded
and stirred supersaturated solutions of MgS04,7H20
were cooled at a const. rate, and the degrees of
supercooling corresponding with the first formation
of new nuclei (I) and with the formation of a cloud
of new crystals and a pronounced heat effect (1)
were observed. (1) is > (1), but both are similarly
affected by changing variables. They are diminished
nearly linearly by inereasing wt. of seed crystals,
rise to a max. with seed crystals passing 28 mesh
per in., inerease with inereasing rate of cooling,
decrease with inereasing concn., and decrease to a
min. with inereasing rate of stirring. A G

Formation and properties of precipitates.
Theory of co-precipitation. IV—VI. 1.M Kolt-
hofe (Chem. Weekblad, 1934, 31, 526—533, 550—
558, 598—603: cf. A., 1934, 840).—IV—V. It is
not eertain that mixed crystal formation occurs in
the adsorption of alkali perehlorates and permangan-
ates by BaS04. The geoehemical reactions described
by O. Hahn and his school may be regarded as
involving abnormal mixed crystal formation. The
ageing of micro-cryst. ppts. is discussed: it may be
due to recrystallisation, with consequent growth of
the larger particles; to isolation of the internal active
centres by adsorption at the surface, an effect which
may be reversed by heating; or to complete ehange
of structure as the result of transition to a more
stable form. Heating a ppt. eauses internal changes
which in the case of amorphous and finely-divided
materials may reduce the actiye surface and adsorp-
tive power, whereas with eryst. materials the tend-
ency is to the production of a more porous ppt.

VI.  The hygroscopic properties of Ca oxalate are
discussed; the decrease which occurs on ageing of
the ppt. before filtration is due to recrystallisation
and the growth of perfect crystals, which reduce the
active surface. For analytical purposes the Ca solu-
tion, should be about 0-IN and have a pn of 4—6,
and should be treated with oxalatc at room temp.;
if the ppt. is digested at 90° for 20 hr. it con-
tains, when air-dried, only 0-1—0-3% of H2. Co-
pptn. of Na is > that of K or NH4. Co-pptn. of
alkalis is the greater when the C204" is in excess,
but diminishes with rise of temp.; it varies expo-
nentially w|lh the concn. of the alkali salts. Pptn.
by Willard’s method, i.e.,, in such a manner that
large crystals are formed, results in greatly reduced
co-pptn. Co-pptn. of one ion does not hinder
that of a second. Excess of Ca“ favours co-pptn.
of aiiions. From neutral solution Ca(OH)2is co-pptd.,
especially at 100°. It is shown that these results are
in fuli accord with the author’s theory of co-pptn.

H.F. G
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Mechanism of the Liesegang phenomenon.
E. C.Baughan (Nature, 1934,134, 778).—The migra-
tion of Ag4ions under a fbcod p.d. into gelatin gels
containing NaCl (approx. 0-01jV) gave sets of rings
approx. eguidistant along the direction of the current.
The results support the theory that the phenomenon
is due to the de Broglie wave-length of the diffusing
mol. species. L.S. T.

Liesegang phenomenon in silicie acid gel.
A.T. Lincoin andJ. C. Hittyer (J. Physical Chem,,
1934, 38, 907—917).—The formation of banded ppts.
of CuCr04, Hgl2 Hg, PbCr04, Pbl2 PbS04, and
basie Bi dichromate in Si02 gel has been studied by
Iceeping the concn. of one of the reacting salts const.
in the gel and in the superposed solution in alternate
series of experiments, that of the other being varied.
In the former case the no. of bands and the depth to
which they extend increase with the concn. of salt
in the solution. In general, the banding is best and
deepest when the ratio of the concn. of salt in the
solution to that in the gel is greatest. No bands
were obtained with PbBr2, (HC02Zh, Bi oxalate,
citrate, or iodide. The results indicate the rate of
diffusion as the controlling factor in the distribution
of the ppt. F.L. U

Supersaturation theory of the intervals in
space and time between Liesegang precipitates.
H. Bauer (Z physikal. Chem., 1934, B, 27, 145—
160).—The theory previously developed (A.; 1933,
898) has been reconstructed and improved. It now
agrees excellently with Morse and Pierce’s experl-
metal data (A., 1904, ii, 14). R.

Distribution of radioactive substances between
crystalline and liquid phases. 1X. Distribution
of U-A'j between crystals and solution of
U(S04)24H2 at 100°. A.E. Poresitzki (Trans,
inst. ¢tat radium (U.S.S.R.), 1933, 2, 82—86; cf. A,
1932, 1198).—The distribution follows the simple law.

Ch. Abs. (e)

Adsorption. Silica gel and its applications.
A Travers (BUlI Soc. chim., 1934, [V], 1, 1281—
1304).—A lecture.

Absorption and adsorption of hydrogen by
nickel. J. Smittenberg (Rec. trav. chim., 1934,
53, 1065—1083; cf. A., 1934, 839).—The absorption
(@ of H2by Ni wire of diameter 0-022 mm., evacuated
at 900°, has been measured isothermally at 300° and
at 600°, atpressures (p) < approx. 1-5X10~2cm., and
isobarically from 20° to 600° at 10~2 cm. For the
Isotherms accp and at const. p increases with rise of
temp. in agreement with the results of Sicverts (cf.
A, 1911, ii, 895). Eauilibrium is established within
3 min. The heat of absorption is calc. from the
isobar to be 2-62 kg.-cal. At 90° and 193° abs. a
smali adsorption occurs, the val. of which depcnds
on the previous heat-treatment of the Ni. The
amount of H2 adsorbed at successively smaller vals.
of p is > that adsorbed at the samo pressure at
successively greater vals. of p (hysteresis), and the
same result is obtained with A. The max. adsorp-
tion of H2corresponds with only 4% of a monat. surface
layer. 1t is inferred that the surface of the Ni is
contaminated withdmpurities. R.s. B.

Adsorption of light and heavy hydrogen on
nickel. R. Kirar (Naturwiss.,, 1934, 22, 822;
cf. Pace and Taylor, A., 1934, 1181).—There are con-
siderable differences in the variation of the adsorption
velocity (1) of and Hj on Ni powder with temp.
between 0° and 100°. There is eguality |n (I) onIy
over a narrow temp. range.

Adsorption of hydrogen and of carbon mon-
oxide on a surface of zinc and molybdenum
oxides. H. S. Taytor and G. Ogden (Trans.
Faraday Soc., 1934, 30, 1178—1190).—Adsorption
isotherms and velocities have heen determined for
the low-tcmp. van der Waals and high-temp. activated
adsorption of H2 and CO on a Zn0-Mo20 5 catalyst
prepared from Zn NH4 paramolybdate. The heats
of activation and adsorption have been determined.
The adsorption of H2is < that of CO at low temp.,
but the rcverse is true in the region of activated
adsorption. The surface is stable, being only slightly
affectcd by heat-treatment with CO. The addition
of Mo20sto ZnO lowers the catalytic efficiency because
the amount of H2adsorbed at high temp. is consider-
ahly reduced and the activation energy is inereased.

R, S. B.

Chemistry of solid surfaces. 1l. Rate of
adsorption of hydrogen and deuterium on
chromic oxide. H. W. Kohischutter (Z phys-
ikal. Chem., 1934, 170, 300—308; cf. A, 1934,
1168, 1181).—H and H2are adsorbed at 184°/1 atm.
by hydrated Cr2) 3acting as a hydrogenation catalyst
at equal rates, and this is still the case if the adsorbent
has previously taken up larger amounts of H or H2
The H2revcrsibly displaces H in the H2 contained
in the adsorbent. R. C

Clean-up of various gases by magnesium,
calcium, and barium. A.L.Reimann (Phil. Mag.,
1934, [vii], 18, 1117—1132).—Pressure variation-
time curves for the absorption or clean-up effect
of dispersed Mg, Ca, and Ba on 02 N2 H2 CO,
and CO02in vac. vessels are given. Speed, capacity,
temp. effect, mechanism, the re-liberation of gas, and
the electric discharge- -assisted clean- up of CO by Mg
are discussed. N. M.

Adsorption of alkali metals on metal surfaces.
Il. Dipole moment of adsorbed Cs ions ; ad-
sorption isotherm. I1ll. Adsorption energy of
the ions. J. H. de Boer and C. F. Yeenemans
(Physica, 1934, 1, 953—959, 960—965).—Il. The
lowering of the work function by Cs* adsorbed on W
(cf. A., 1934, 1066) has been calc. and the results are
compared with Langmuir’s theory (Physical Rev.,
1933, [ii], 44, 423). The energy of evaporation of Cs
atoms, the adsorption isotherm, and the relation
between the electron emission of a W filament covered
by Cs and the v.p. of Cs have been deduced.

I11. After the formation of a double layer on the
surface of W by Cs', additional Cs”will be attached
inore strongly on account of the electrical field formed.
This increase in adsorption energy has been calc. and
the expression for electron emission has been modified
to conform with this increase. - M. S. B.

Chemisorption on charcoal. 1V. Influence
of activation on the sorption of water vapour.
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A. King and O. G. Lawson (Trans. Faraday Soc.,
1934, 30, 1094—1103).—The increase in wt. in air of
31—85% R.H. of purified sugar C, outgassed at 1000°
and activated at temp. between 17° and 900° in a
Stream of 0 2 has been determined. At low humidities
the total adsorption by C activated at 385° is > that
by Cactivated at 880°, but this relation is reversed at
high humidities. Higher rates of flow of 02 during
activation and exposure of the Cto air () increase the
rate and amount of adsorption. Tho effect of (l) is
attributed to chemisorption of 02and the formation
of a low-temp. oxide. As tho temp. of activation, Ta,
is raised, the rate of adsorption rises to a max. which
probably corresponds with the highest temp. at which
the acidic oxide of C oxidised at 200—500° is stable.
The adsorption of I, AcOH, and NH3 inereases with
rise of Ta but that of NH3is almost const. with Ta
> 450°, showing that there is less adsorption per unit
area at the higher temp. The initial rate of adsorp-
tion of AcOH and NH3is max. with Taapprox. 450°.
The data are interpreted in terms of the acidic surface
oxidc formed at Ta 200—600°, and another oxide
existing at higher temp. J. G.A G

Adsorption of oxygen by platinum, ferric
oxide, and chromium oxide. B. Neumann and
E. Goeber (Z Elektrochem., 1934, 40, 754—764).—
Adsorption is normal with Fe203 and Cr203 so long
as chemical reaction docs not occur; with Cr203
reaction begins at 65°. With Pt, dissolution of at. O
occurs in addition to adsorption. Measurements
between 20° and 400° at different pressures are in fair
agreement with Langmuir%s eguation. On tho basis
of these results and those for the adsorption of S02
(cf. following abstract) a mechanism for the catalytic
eombination of S02and 02is proposed. E. S H.

Adsorption of sulpburous acid by vanadium
pentoxide. B. Neumakn and E. Goebetl (Z. Elek-
trochem., 1934, 40, 764—765).—The form of the
adsorption isotherms indicates that the reaction
V2 5+S02=V 204+ S03occurs. E. S H.

Activated adsorption of hydrocarbons. J.
Turkevich and H. S. Taytor (J. Amer. Chem. Soc.,
1934, 56, 2254—2259).—The changes which occur in
the adsorption of CH4, C2H6, CH4, and C3Hg on
Mn0-Cr203 and of CH4 on active Cu have been
examined at —78-5° to 444°. The results are inter-
preted in terms of activated adsorption and CH4
dccomp. The adsorption measurements define the
conditions for exchange reactionsbetween H: and
CH4 or CH6 E. S. H.

Adsorption from solution. 11. Adsorption
of styplmic acid by activated sugar charcoal.
L. T’sai and H. Yu (J. Chinese Chem. Soc., 1934, 2,
193—197).—The adsorption isotherm consists of five
sections, eaeh of which satisfies the Langmuir eguation.

Adsorption by precipitated barium suﬁ‘ah%te.
E.G. R. Ardagh, R, E.Richardson,L. A. Richard-
fon,and C. M. Humber (Chem. and Ind., 1934,1035—
1041). The influence of temp., aeidity, and presence
of NH4CL on the shape of pptd. BaS04 crystals has
been inrestigated. Conditions for the production of
perfect, orthorhombic crystals have been worked out;
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such crystals remain colourless when formed in
presence of a dye, whilst irregular crystals are always
stained uniformly throughout. Adsorption probably
occurs during brief periods in which a change in the
manner of crystal growth occurs. The error in the
gravimetric deterinination of Ba" and S04" isprobably
reduced under conditions such that the bulk of the
ppt. consists of orthorhombic crystals. E. S. H.

Adsorbing power of manganese for ionium.
A. N. Puilkoy (Trans. inst. métrol. stand. U.R.S.S.,
1934, No. 6, 13—20)—Mn02 is pptd. from the
solution by treating with H2504 (d 1-84) and then
with (NH4)25208. The Mn02carries down with it the
lo and its isotope U-Xr MnO02issuperior to Ce(C2 43
as an adsorbent. Ch. Abs. ()

Sorption of vapours by ferric oxide gel. 1.
Aliphatic alcohols. A. G. Foster (Proc. Roy.
Soc., 1934, A, 147, 128—140).—Isothermals of
MeOH, EtOH, Pi-OH, Pr*"OH, and Bu*0H on Fe20 3
gel have been determined at 25°. All show a large
hysteresis loop extending over nearly half the entire
range. The relative pressures at which hysteresis
occurs decrease from MeOH to BuOH, but the
capillary radius remains const. at about 22 A. The
amounts of the different alcohols adsorbed at corre-
sponding pressures below about 0-01 of the saturation
yal. octheir mol. wts. The evidence suggests that the
surface is covered by an adsorbed unimol. layer.
With BuOH this process is followed immediately by
capillary condensation, but with the lower alcohols
there is a tendency to form a second layer. L LB

Adsorption of water by silica gel and an
examination of Patrick’'s adsorption formutia.
R. C. Ray and P. B. Gangu1y (Trans. Faraday Soc.,
1934, 30, 997—1007).—The adsorption isotherms for
H20 vapour on Si02gel in an air-free system at 32°
and 40° conform to the Freundlich eguation except
at pressures approaehing saturation. The utility
of Patrick’s formuta is limited, sifice the consts. vary
witli factors other than the strueture of the gel. The
heat of wetting, W, decrcases linearly with inereasing
H20 content of the gel. Since W is almost identical
with tho heat of adsorption and is zero at the satur-
ation point, which corresponds with the composition
2H20 :Si02 the formation of an unstable adsorption
compound is inferred. J.G. A G

Adsorption of gases by cbromium oxide gel.
J. Howard and H. S. Taylor (J. Amer. Chem. Soc.,
1934, 56, 2259—2264).—Isotherms have been ob-
tained for van der Waals adsorption of N2and C2Hg
over a wide temp. range, for H2 and He at 85° and
194-5° abs., and for CH4 at 194-5° abs. on Cr20 3 gel.
The corresponding heats of adsorption have been
calc. The rates of activated adsorption of H2 (373—
457° abs.) and CH4 (353° and 388° abs.) by Cr203
gel have been measured and the activation energies
calc. The decomp. of CH4associated with activated
adsorption at high temp. has been studied analytic-
ally. On surfaces similar in area, as deduced from
van der Waals adsorption, there is a variable propor-
tionality factor between velocity of activated adsorp-
tion and the activation energy term in the kinetie
expression for yelocity of adsorption. The rate of
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activated adsorption is the rate-determining stage in
the hydrogenation of ethylene; variations in this
rate account for differenees in the obserred actMties
of Tarious oxides. E. S H.

Adsorption of methylamine on silica gel,
alumina gel, and charcoal. Heats of adsorption
of ammonia and the methylamines on silica gel.
W. A. Fetsing and C. T. Ashby (J. Amer. Chem.
Soc., 1934, 56, 2226—2229).—Adsorption isotherms
have been determined at 0°, 30°, and 40°. The heats
of adsorption by SiO,, gel at 25° are : NH3 14-8,
NH,,Me 18-7, NMe3 19-5, NHMe,, 20-1 kg.-cal.

E. S. H.

Reaction metal hydroxide solution-cellulose
fibre ; comparison of X-ray results with equi-
librium measurements of the metal hydroxide
distribution in the system fibre-solution. W.
Schramek [Wlth H. Vetrten, C. Schubert, H. Neu-
mann,-and 0. Vierte1] (Kolloid-Beih., 1934, 40, 87—
157).—The adsorption of NaOH in ag. solution at
different concns. by cellulose (I) has been measured
under various conditions, and the X-ray diagram of
the product investigatedi In < 8% NaOH native
() and (I) hydrate behave in accordance with Lang-
muir’s adsorption isotherm; raw (I) adsorbs NaOH
more strongly than does the pure materiat; in this
region of concn. none of the forms of (I) gives a
changed X-ray pattern. In > 8% NaOH, pure and
raw native (I), (1) hydrate, and ramie show a change
in the X-ray diagram, which is traced to the form-
ation of Na-(l). The various eguilibria and reactions
involved are discussed. E.s. H.

Swelling of charcoal. 11l. Experiments with
lower alcohols. D. H. Bangham, N. Fakhoury,
and A. F. Mohamed. IV. Stoicheiometric
relations for the films of the alcohols. D. H.
Bangham (Proc. Roy. Soc., 1934, A, 147, 152—175,
175—188; cf. A. 1932, 1199).—IIl. Adsorption-
expansion measurements carried out with MeOH,
EtOH, PrOH, BuOH, and pinewood charcoal, using the
apparatus and technigue previously described (loc. cit.),
confirm the view that the expansion cc the surface
pressure of the adsorbed phase. The Gibbs eguation
holds for EtOH and MeOH, except at low pressures.
The straight-chain alcohols form two types of film,
“primary ” and “ annealed ”; transition from the
former to the latter oecurs more rapidly at high
temp. than at low. A comparison of the expansion
data with those for the lowering of the surface tension
of Hg by the vapours of the same alcohols reveals so
much resemblance as to indicate a similarity of
mechanism in the two cases. The branched-chain
alcohols give rise to larger expansions than their
straight-chain isomerides and have also a much slower
rate of adsorption.

IV. A study of the “annealed ” films of MeOH,
EtOH, PraOll, and Bu°OH on charcoal shows that
the amounts of each alcohol causing equal expansions
of the charcoal are egual. Comparison of tho expan-
sion data with the data. of Cassel and Salditt (A.,
1931, 1120) for the films on Hg indicates that on Hg
also there oecurs, with rise of concn., a transition
from the primary to the annealed type of film. The
primary films are probably unimol., whilst the thick-

ness of the annealed films=about 2 C chains. Coeffs.
of thermal dilatation and compressibility are calc.
for the annealed films of the ?i-alcohols. L. L. B.

Influence of surface tension on the rate of rise
of agueous solutions in porous bodies. P.
Berthier (Compt. rend., 1934, 199, 1221—1223)—
Data are recorded for the wetting of filter-paper by
ag. camphor, ?soamyl alcohol, mentliol, and saponin.
Comparison with vals. for H2 shows that the rate is
independent of the surface tension of the solution
and is the same as for H&O. H.J. E.

Surface tension and tangential pressure in the
capillary film in connexion with the osmotic
pressure in the film theory of Pockels, Langmuir,
and Adam. G. Bakker (Z physikal. Chem., 1934,
171, 49—69).—It is shown from purely mechanical
c-onsiderations that in the surface film of a liquid
there is a tangential pressure, pT, connected with the
normal pressure, p#, surface tension, y, and thickness
of the film,.e, by y={pn—pi)r- Pt < Pn and for
low temp. is negative and may be numerically very
large. For a pure liguid in eguilibrium with its
yapour pN is the v.p. and pT can be calc. from the
eguation of state. It is calc. that at low temp.
e ~ 2—3, and at a reduced temp. of 0-9 ~ 4—5 mol.
diameters. The thermodynamic potential is the same
in the surface film and in the two extended phases.
In Langmuir’s trough apparatus for studying insol.
films on H2) the force experienced by the movable
barrier is egual to the difference between the vals.
of pTX for the two sides. For a gaseous film this
leads to Adam and Jessop’s osmotic pressure f%rmg}a.

Applications of a method of capillary analysis.
R. Dubrisay (Compt. rend., 1934, 199, 1304— 1305;
cf. A,, 1934, 728).—Data are recorded for changes in
the interfacial tension between a C,H8 solution of
sapamine and H2 due to the solubility of MgO in
H20, to the acids formed in the photo-oxidation of
alcohols, and to the solubility of glass in HsO.

H.J. E.

Why does water wet glass? M. Holderer
(Compt. rend., 1934, 199, 1046).—The wetting of
glass by H2 is attributed to the affinity between
O atoms combined in the glass and the O atoms of
unassociated HD mols.  Similar affinity explains why
Hg adheres at certain points to glass in presence of
a trace of HgO. J.W. S

Structure of monolayers of myristic acid.
Erratum. N. W. H. Addink (J. Chem. Physics,
1934, 2, 822; cf. A, 1934, 1169). F.L.U.

Quantitative correlation of interfacial free
surface energies. F. E. Barterr and L. S. Bar-
tent (J. Amer. Chem. Soc., 1934, 56, 2205—2210).—
Theoretical. A linear relation between the cosine of
the interfacial angle and the adhesion tension of any
given liguid for a series of solids has been established.
Equations are developed by which the adhesion
tension of a solid for any liguid can be calc. from a
single measurement of adhesion tension or of contact
angle for the solid and a given liguid. E.S. H.

Properties of albumin in unimolecular layers.
E. Gorter [with G. M. Pnitippi] (Chem. Weekblad,
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1934, 31, 586—589).—When albumin solution (5 mg.
per c.c.) is allowed to flow on to the surface of 0-liv-
HC1, a film about 7-5 A. thick is formed. With
casein the max. spreading is obtained at the isoelectric
pa and below pa 2, and the min. at pH 3-6, whilst
swith pepsin the min. is at pn 6. The influence of
electrolytes on the spreading sliows that at the mas.
the «CO,NH* groups lie on the surface, and that at
the min. ionisation oceurs. Tliese views are con-
firmed by measurements with a long-chain tripeptide
(from a-amino-octoic acid), which spreads to the
extent of 1-2 m.2 per mg.; the area is inereased in
acid solution by cations, and at pa 8 by anions.
H.F. G

Validity of Antonov's rule. E. G. Carter and
D. C. Jones (Trans. Faraday Soc., 1934, 30, 1027—
1038).—With yery carefully purified materials and
with special precautions for keeping the liguid phases
saturated, it is found that Antoiiov’s rule is followed
by the systems of H2 with CB1B PhNOa, COEt2,
and 0-CéHMe-OMe. Systems which do-not conform
involve either (1) org. substances which have a
negativc initial spreading coeff’, S, on H2, eg,
CH22, CS2, or (2) org. substances which liave high
initial S on H2 and for which the finat S is not zero
but negative, e.g., GH 15OH, tsoamy! alcohol, BuaOH,
and m-cresol. The non-conformity with the “ rule ”
is attributed to an oriented adsorption film on the
saturated ag. phase. J.G. A G

Streaming potentials using paraflin capill-
aries. H. R. Kruyt and R. Ruyssen (Proc. K.
Akad. Wetensch. Amsterdam, 1934, 37, 498—505).—
The electrokinetic ~-potentials are calc. from the p.d.
between the ends of a paraffin wax capillary through
which 0—U/-KC1, -BaCl2, -AlC13 and -Th(NO03)4 is
foreed under pressure. With KC1, e has a max. at
0-litl; BaCl2 affords a sharp mas. at 0-005ilf and a
min. at 0-231. Paraffin was is charged positively by
AIC13 and Th(NO034 except at very low concn. The
differences observed in earlier work (A., 1928, 1091)
are attributed to the chemical properties of glass.

J.G. A G

Electric potential and charge of dissolved
and adsorbed proteins. H. A. Abramson (Cold
Spring Harbor Symposium Quant. Biol., 1933, 1,
39—50).—A study of the electric potential of oval-
bumin, serum-albumin, caseinogen, and insulin, and
of the effects thereon of Yarious ions and alcohols.

Ch. Abs.

Dielectric potentials of physiologically-active
substances. B. Kamienski (Nature, 1934, 134,
776).—The potential (1) at the interface solution-air
is large at low concns. compared with that for other
substances. Yals. for guinine, cinchonine, cinchonid-
ine, and morphine are given. (1) changes with [H*].
The d- and Z-isomerides of the same substance have
different vals. L.S. T.

Electrical potential of amorphous and crystall-
~ne amphoteric surfaces in liquids. 0. Winter-
STEinkr and H. A. Abramson (Physical Rev., 1933,
[ii], 43, 372—373).—The electric mobility of crystals
of insulin (I) has been compared with that of amor-
phous (I), adsorbed or in particie form. L.S. T.

Influence of the dielectric constant of the
medium on the potential and charge of a protein
surface in a liquid. H. A. Abramson and J.
Daniet (Physical Rev., 1933, [ii], 43, 773).—Correl-
ation of the surface potential and surface charge calc.
from the observed electric mobilities of microscopic
guartz particles covered with a film of adsorbed pro-
tein in different concns. of EtOH, with the charge
obtained by the thcrmodynamic method indicates that
the charaeterisation by the two parameters t\ and e of
the solvent in the Helmholtz-Debye theory is correct.
The data are considered in relation to their biological
importance, particularly in connexiori with celi
permeability. L.S. T.

Cataphoresis of gliadin. 1. Adsorption of
gliadin on guartz. 1l1. Efiect of strong electro-
lytes on the mobility. [|. Kemp and E. K.
Rideal (Proc. Roy. Soc., 1934, A, 147,1—10,11—24).
—I. The yelocity of adsorption of gliadin mols. at the
surface of suspended guartz particles is unimol. Pre-
ferential adsorption of gliadin occurs at the gliadin-
liquid interface. The electrical work function at the
quartz-liquid interface is of the order of the measured
electrokinetic potential.

Il.  The acid and basie dissociation consts. of gliadin
are calc. from mobility-j?H curves and titration data.
The isoelectric point is dependent on the ionic strength
of the medium, and the no. of OAc' adsorbed per mol.
of gliadin are computed from the shifts of the iso-
electric point. The Debye-Huckel expression for
cataphoretic velocity is applicable to the systems in-
vestigated over a limited range of concns. The applic-
ation of a corrcction for ionic adsorption gives good
agreement with theory for conc. solutions, but with
more dii. solutions the decrease of the effective surface
charge on the protein owing to the existence of a
Donnan ionic equilibrium between ions inside and
outside the double layer must be consideredl._ LB

Electro-osmosis. V. S. Imai (Buli. Inst. Phys.
Chem. Res. Japan, 1934, 13, 1351—1362).—The
electrokinetic potentials of liquid org. cornpounds have
been determined by measuring the electro-osmotic
velocity through sinteredSiO 2diaphragms, and are <
the vals. obtained using a diaphragm of hard glass
powder. R. S. B.

F.p. of aqueous solutions. VIII. Mixtures
of sodium chloride with glycine and ethyl
alcohol. IX. Mixtures of the reciprocal salt
pair potassium nitrate-lithium chloride. G.
Scatchard and S. S. Prentiss (J. Amer. Chem. Soc.,
1934, 56, 2314—2319, 2320—2326; cf. A., 1934,963).
—V1I1. The analytical expression of the thermodyna-
mic functions of dii. solutions has been extended to
solutions containing ions. Measurements of f.-p.
depressions of mixed aqg. solutions of NaCl with glycine
and EtOH are treated by this method and the results
compared with other properties of the solutions.

IX. F.-p. measurements have been made for aqg.
solutions of all the possible mixtures of the reciprocal
salt pair KNO3KC1. The derivation ofthe coeffs. for
the sp. interaction of ions is extended to the coeffs. of
the higher powers of the concn. The parameters
necessary to determine the thermodynamic functions
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of any mixture of this reciprocal salt pair agree with
the extended theory of Bronsted. E.S. H.

Apparentvolume of salts in solution and their
compressibilities. A.E. Scott and R. W. Wilson
(J. Physical Chem., 1934, 38, 951—977).—Masson’s
empirical eguation (A., 1930, 31) connecting apparent
mol. vol. of a soluto with its concn. is shown to be yalid
for solutions under high pressures. A relationship
between apparent mol. compressibility (B) and concn.
derived from this eguation is employed to determine
B of a solute at infinite dilution, using experimental
data for alkali metal halides (cf. following abstract).
The results are discussed from the point of yiew of
contraction of the solvent caused by the solute.

E. L. U

Compressibility coefFicients of solutions of
alkali halides. A.E.Scott, V. M. Obenhaus, and
R.w.Wirtson (J. Physical Chem., 1934,38, 931—940;
cf. A., 1933, 556).—Compressibility coeffs. (B) of aq.
solutions of LiCl, LiBr, Najfl, NaBr, Nal, KC1, KBr,
and K1 have been determined at different concns.
The .B-concn. curves of the Li salts show discontinu-
ities. E. L. U.

Viscosity and fluidity of lithium chloride in
acetone solution. G. R. Hood and L. P. Hoh1-
fetder (J. Physical Chem., 1934, 38, 979—986)—
Measurements have been made over the range 0-004—
0-274i¥ at 18° and 0-008—0-271.3/ at 25°. The
results are discussed from the point of view of inter-
ionic forces and of solvation. L. U.

Effect of magnetic field on Brownian move-
ment. J. Metadier (Compt. rend., 1934, 199,
1196—1198).—With fields > 20,000 gauss no effect
onthe Brownian movement was observed for emulsions
of Prussian-blue, Ee(OH)3, chrome-yellow, or gamboge.

H.J. E.

Derivation of distribution functions in prob-
lems of Brownian motion. L. S. Ornstein and
W.R. van Wijk (Physma 1934,1, 966).— Corrections
(cf.A,, 1934,486). M. S. B.

Dynamie investigations of colloidal systems.
I. Basis and method of investigation of mech
anical properties of solutions of organie com-
pounds of high mol. wt. [Il. Determination of
the dynamie viscosity of Cellite solutions and
derivation of a dispersion formuta. W. Pnhitip-
poff (Physikal. Z., 1934, 35, 884—900, 900—905).—I.
From streaming and relaxation experimcnts, and the
dependence of the dynamie viscosity (I) and of the
deformation resistanee on freguency, a complete pic-
ture of the mechanical bchaviour of a system may be
obtained. A method for the determination of the abs.
yiscosity of viscous liguids (10—1000 c.g.s.) under the
influence of a high-freguency field is described. (l) of
honey, gum-arabic (44% solution in H20), glycerol
(I1), and ag. solutions of (I1) is independent of fre-
auency and agrees with the static viscosity. (I) of an
8% solution of Cellite in dioxan, however, decreases
considerably with frequency.

I1. The variation of (I) with frequency, of solutions
of Cellite in dioxan is given by = \[l-}(co)31-1,
where <is frequeney and ¢ the relaxation time. The
Maxwell relationship, r—i**/y, where y is the modulus

D
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of elasticity, holds. y calc. from this formuta agrees
with the vals. obtained by Rabinovitsch (A., 1933,
1115) by a capillary method. A J. M

Measurement of the viscosity of hydrophilic
sols. H. G. B. de Jong (Chem. Weekblad, 1934,
31, 584—586).—Limitations of the siniple Einstein
expression, the influence on viscosity of solvation and
desolvation, and the electroviscous effect are dis-
cussed. H.F. G

Lowering the yiscosity of cellulose nitrate. 1.
Action of strong andweak bases. S.N. Danitoy
and L. I. Mir1as (J. Gen. Chem. Russ., 1934, 4, 817—
829).—For COMe2solutions of cellulose nitrate (1) is
lowered to a greater degree by weak (ag. NH3,
CH N) than by equiv. concns. of strong bases (NaOH).
The action of bases consists in partial denitration, with
oxidation of cellulose by NO3 with production of
NO02. At the same time, the micellar structure of un-
changed (1) is loosened, owing to formation of labile
complexes of (I) with weak bases. 90% of (1) be-
comes EtOH-sol. after treatment with 0-2% aq. NH3,
the product being a heterogeneous mixture of (I) of
different N contents and degrees of dispersion.

R, T.

Theory of lyosorption phenomena. E. Landt
(Z. physikal. Chem., 1934, 171, 119—120).—Com-
ments are made on recent papers (cf. A., 1934, 960),
and the part played by attractiye forces between the
particles in determining the settled vol. of a powder
suspended in a liquid is emphasised. R. C

Physico-chemical transformation of gum-
arabic sols on heating. A. Boutaric and (Mi11e.)
M. R oy (Compt. rend., 1934,199,1219—1221).—Yals.
are recorded for the change in viscosity, optical d, and
surface tension after varied periods of boiling. The
sols should be classed as micelles (I) and not as mol.
colloids. Boiling causes hydrolysis and a growth of
m. H. J. E.

Physico-chemical studies on gum-arabic solu-
tions. D. R. Briggs (J. Physical Chem., 1934, 38,
867—881).—The equiv. conductivity of eleetro-
dialysed arabie acid (1) solutions shows a max. at very
high dilution, whilst the Li, Na, K, and Ca salts show
min. at about 0-0025 equiv. per litre. This behaviour,
which bears a superficial resemblance to that of soaps,
is explained by the yarying mobility of the cations as
the solution is diluted, since the current is carried
chiefly by these, and with the strychnine salt no min.
is observed. The ionisation “ const.” of (I) decreases
with dilution from 10-3to 2 X 10™. The titration curve
shows only one buffer range. (1) does not, however,
act as a monobasic acid, but as one having seyeral acid
groups of rather uniformly gradcd strengths.

IV. Emulsifying action for
oil-water mixtures. V. Properties of leeithin
soap solutions. T. Inaba, K. Kitigawa, and M.
Sato (J. Soc. Chem. Ind. Japan, 1934, 37, 595b).—
With inereasing concn., \j of leeithin (I) solution in-
ereases and drop vol. against soya-bean oil (Il) falls.
(11) also falls with rising temp. (I)’added to Na soap
solution inereases surface tension, foam no., stability,
and Auno.; it lowers the turbidity and clearing temp.

Soya leeithin.
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by 3—5°. The drop no. against kerosene passes
through a max, at 0-25% (1). G.R. C

Variation in the capacity for [ionic] exchange
of colloidal clay. A. L. S Barand H. J. C. Ten-
detoo (Rec. trar. chim., 1934, 53, 1125—1132).—
Theoretical. The theory of Verwy and Kruyt (cf. A,
1934, 143) affords a guant. explanation of the increase
in the capacity for ionic exchange (E) of colloidal clay
after treatment with alkali in terms of changes in the
electrical double layer; increase in E cc increase in the
concn. of the potential-determining electrolyte on
the clay surface. R. S. B.

Surface studies on ferric oxide by the eman-
ation method. O. Hahn and V. Senftner (Z
physikal. Chem:, 1934, 170, Iftl—211).—The changes
in structure and surface of Fe2) 3 gels when the temp.,
T, is progressively raised have been followed. With
rise in T the surface, S, gradually decreases due to
shrinkage caused by loss of adsorbed H20, but at
about 400°, corresponding with the “ glow temp.” of
Fe2 3, there is a sudden rapid faliin S. There is then
a slower decrease up to about S50°, when there is a
further abrupt fali in S due to expulsion from the
lattice of the last traces of H2 followed by rapid
recrystallisation to the pure hcematitc lattice. The
amount of H2 eliminated at this point is vcry smali
and varies with the history of the specimen; with an
alcogel there is none, or very little compared with a gel
aged under H2. Above about 1000° the increasing
vigour of mol. motions causes a loosening of the lattice.
The behaviour of co-pptd. mixtures of Fe2) 3and A1203
is similar to that of Fe2) 3if the proportion of Al1203
is > the solubility in Fe203; an excess of A1203acts as
a foreign substance. Artificial admixture of A1 3
with FeD 3 markedly hinders recrystallisation of the
latter. Th02gel bchaves on heating like Fe203 gel,
whilst Th(C2 4)2 behaves auite diffcrently. R. C.

Lyophilic colloids. XXIIl. Heats of wetting
and gelation of gelatin. L. W. J. Holleman,
H. G. B.de Jono, and R. S. T. Modderman (KO”Oid-
Beih., 1934, 40, 211—240; cf.A., 1934, 842).—Deter-
minations of heat changes in the system gelatin-H20
as a function of H2 content and temp. show that two
effeets can be distinguished. By progressively adding
H2 to gelatin, heat is evolved independently of
temp.; this is regarded as heat of hydration. At
const. H2 content (> a crit. val.) lowering of temp.
causes evolution of heat over a certain temp. range.
This quantity is traced to a transformation in the
system and is regarded as heat of gelation. E. S. H.

Diffusion of electrolytes in silica gel. F. H.
MacD ougalt1 (J. Physical Chem., 1934, 38, 945—949).
—A discussion of a paper by Patrick and Allan (A,
1934, 842), whose experiments on diffusion in Si02gel
are shown to be in quant. agreement with Nernst’s
theory. F.L U.

Properties and structure of solutions of gum
Lels. L. A&sr (Ann. Chim., 1934, [xi], 2, 287—414).
—The sol. gum arabie and the insol. cherry-tree gum
liave been examined and compared. By electro-
dialysing gum arabie the minerat constituents are
removed and there remains a gel which readily breaks

up into a soL portion, arabin, and an insol. gel.
Arabin is very unstable and is readily hydrolysed,
especially when heated, forming a reducing solution ;
it is atrue acid and may be called arabie acid (I). It
has not, however, a definite composition, since vari-
ations in equiv. wt., rotatory power, yiscosity (yj), con-
ductiyity (A), etc., with variation in origin, are ob-
served, or even exist between different samples of the
same origin. E.m.f. measurements give a dissociation
const. of 2x 10"4at 19°, but [H] in partly neutralised
solutions of (I) varies much more rapidly on dilution
than is accounted for by the ordinary dissociation
theory. This effect is inhibited by neutral salts.
iucreases as neutralisation proceeds and is a linear
function of the no. of real or apparent positive ions in
the solution. Addition of excess of base or of neutral
salts diminishesrj. Ain a partly neutralised solution is
of the same order as in solutions of dialysable salts. It
also varies with time. The diffusion of aq. Na arabate
conforms to Fick’s law at concn. below 1%. There is
a sudden change above this concn. and a surface of
separation is formed. Dehydration of (I) forms an
acid gel, metagummic acid, of the same degree of
acidity. Addition of alkali causes swelling, the
slightest excess resulting in peptisation and re-form-
ation of the arabate. The gel extracted from the
natural gum behaves similarly. The insol.org. part of
cherry-tree gum forms a gel with acid properties,
cerasic acid (Il), behaving towards bases in the same
way as (I). It has two dissociation consts., 3’0 X ICH
and 10-5—10® at 25°, determined by e.m.f. measure-
ments with and without the addition of an auxiliary
salt. The second dissociation const. may be due to an
impurity, since there is no simple relation between the
amounts of base necessary for neutralisation of the
separate stages. The gel swells as neutralisation pro-
ceeds. Addition of a neutral electrolyte produces con-
traction. By fine grinding, a suspension of (Il), with
properties very similar to those of (I), may be ob-
tained. The resemblance is especially remarkable in
the variation of A with dilution, and of 7 on the addi-
tion of an electrolyte. The colorimetric determin-
ation of [HY by indicators, in a suspension of (Il),
results in considerable differences, according as the
whole suspension or the intergranular liquid is taken
into account. The similarity of the behaviour of
(1) and (I) may be interpreted by assuming that
arabates exist in solution, to a large extent, in the form
of microscopic particles of swollen gel, filling the whole
vol. available when the concn. is above 1%.
M. S. B.

Pectin. 11l. General theory of pectin jelly
formation. A.G. Olsen (J. Physical Chem., 1934,
38, 919—930; cf. B., 1933, 650).—The influence of

sugar concn. (S), ps, length of intervgl between mixing
and pouring, and temp. on the strength of apple pectin
jellies has been determined. Aswith citrus pectin, the
effect of low acidity can be compensated by increasing
S. Adopting Kruyt’s theory of stability factors, the
sugar is regarded as a dehydrating agent, and the acid
as a discharging electrolyte. With low S, low temp.,
or short interval between mixing and pouring, an
optimum pa is no longer observed. The greater
strength of jellies rapidly prepared at 55°, compared
with that obtained by the boiling method, is not due
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to hydrolysis of pectin at the higher temp., but to
structural differences in the pectin network.
F.L. U
Colloidal behaviour of sericin. VI. Colloidal
behaviour of sericin-*1and -B. H. Kaneko (Buli.
Chem. Soc. Japan, 1934, 9, 461—474; cf. A., 1934,
1306).—When pptd. sericins aro added to acid or
alkaline solutions they combine stoicheiometrically
with the acid or alkali. The solubility is least at
4-5, which corresponds with the isoelectric point of
natural sericin. The electric cataphoresis and the
effect of salts on the cataphoretic velocity of the
sericins have been studied. Sericin-"4 has greater pro-
tective action than sericin-i?, and is more sensitive to
heat, being converted gradually into: sericin-i? by
heating. Apparent sp. gr. at 15° colour reactions,
biuret reaction, fluorescence in nltra-yiolet light, and
swelling phenomena with changes of medium and
temp. are discussed. W. R. A

Physical chemistry of starch and bread
making. XXII. Comparative study of retro-
gression of starch pastes from various native
starches by means of X-ray diagrams. J. R.
Katz [with T. B. van ltartie]. XXIII. Effect
of alcohol concentration on X-ra.y diagram re-
trogression of starch pastes containing alcohol.
(Preparation of starch for JY-ray examination by
dehydration with alcohol.)) J. R. Katz [with
T. B. van Itattie and A. Weidinger] (Z phyS|kaI
Chem., 1934, 170, 421—429, 430—439; cf. A., 1930,
1126; 1934, 1069).—XXII. Starch paste from the
most diverse native starches retrogresses at room
temp. to a state with a B diagram, observed with
preps. dehydrated by means of EtOH, but the rate of
appearance of the B diagram varies eonsiderably with
the variety of starch. Wheat starch paste, and
Graminece starch pastes generally, retrogress much
moreslowly than paste of native starches withaB or C
diagram.

XXII1. Addition of ~ 15 vol.-% EtOH markedly
accelerates retrogression, as rcvealed by the X-ray
diagram,' whilst with >50% EtOH retrogression is
delayed or suppressed. This is to be correlated with
the observation that with incrcase in the amount of
HD in starch paste free from EtOH the rato of
retrogression passes through a max.; the action of the
EtOH depends primarily on dehydration, but EtOH is
also adsorbed. The technigue of EtOH dehydration
of starch pastes is described. R. C

Eguilibrium constant of HH2-j-H2=H 20 +
HH2 T. Forster (Z physikal. Chem., 1934, B, 27,
1—5)—The eguilibrium const. has been cale. from
spectroscopic data (cf. A., 1934,1070). The calc. and
obserred vals. agree better if the zero point energy of
HH2 is derived from the fundamental freguencies of
H2, allowing for the difference in mass, than if it
is deduced from the observed freguencies for HH20.

R. C
“ Isotopic egquilibria ” in the hydrogen-hydro-
gen oxide system. R. H. Crist and G. A. D alin
J. Chem. Physics, 1934, 2, 735—738; cf. A., 1934,
1070).—T hedistributionof TLI between H, and H2) has
been determined at the temp. of boiling S and in
presence of Pt. The amounts found agree with those

given by tlie eguilibrium consts. which have been calc.
for the reactions involved. F. L. U

Eaguilibrium H2O-fHH2==HH20+H 2. L. Far-
kas and A. Farkas (Trans. Faraday Soc., 1934, 30,
1071—1079).—Tlie establishment of the eguilibrium
of H2with heavy H2 and hcavy steam of known H2
content has been investigated in the presence of
Pt catalysts. The vapour-phase eguilibrium const.,
K=[HH2D][HZ/[HD][HAH] in the range 3—450° is
given by logDJf=-0-1335+750/2-3M7 The dif-
ference between the zero point energies of H2 and
HH2 is 1567 g.-cal., compared with the val. 1704
derived from spectroscopic data. J. G. A G

Esterification constant in the gas phase co-
existing with the liguid phase. W. Swiento-
stawski and J. Satcewicz (Compt. rend., 1934, 199,
1308—1310).—Vals. of the const. for EtOAc (70—
300°) are recorded. H.J. E.

Theory of strong electrolyte solutions. J. G.
Kirkwood (J. Chem. Physics, 1934, 2, 767—7S1).—
Mathematical. A detailed investigation of the guant.
importance of the approximations involved in the
derivation of the Debye-Hiickel eguations confirms
the validity ofthe theory within the limitations
originally imposed. F.L. U

Two theorems concerning electrolytes. R. 3L
Fuoss (J. Chem. Physics, 1934, 2, 818—821).—
(1) Fluctuations in the total electrostatic energy of
the free ions of an electrolytic solution as calc. by
the theory of Debye and Hiickel are negligibly smali
at concns. at which the thermodynamic properties of
the solution are measurably different from those
of the solvent. (2) A new proof of the theorem that
the free energy=2/3 of the average electrostatic
energy is given. F. L. uU.

Strength of acids. E. Darmois and Y. K. Heng
(Compt. rend., 1934, 199, 1123—1125).—A method
of measuring the strength of acids in terins of the
lowering (I) of the rotatory power of NH4 tetra-
molybdomalate is developed. (I) oc the strength of
the acid. Data for HC1, HC104 and PhSOsH are
recorded. H. J. E.

Thermodynamic primary dissociation con-
stants of some normal dibasic acids at 25°.
A. 1. Vogel and G. H. Jeffbry (Chem. and Ind.,
1934, 964).—A preliminary note on the primary dis-
sociation consts., Kv of the dibasicacids (CH2),,(C02H )2
for n—1—6. The wvals. of KrX100 are: 139-7,
6-626, 4-535, 3-715, 3-097, and 2-994, respectively.

0. J. W.

Dissociation constants of dicarboxylic acids.
Strain relations in dicyclic systems. H. Bode
(Z. physikal. Chem., 1934,170, 231—252).—The first
and second dissociation consts. of various dicyclic
dicarboxylic acids have been determined and used to
calculate the effect of the CO2H groups on each other
through the mol., and thus tlie amount of strain.
The results indicate that strain present in the mol. is
operative only in the direction of the piane containing
the C atoms which cause the stram. In cycfopoly-
methylenecticarboxylic acids the interaction of the
CO2H groups inereases with increasing strain for the
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cis-acids, and falls for the trans-acids, and is appar-
ently transmitted wholly through the solvent. R C
lonisation constants of the tartaric acids and
the nature of borotartaric acids. I. Jones and
F. G. Sofer (J.C.S., 1934, 1836—1842).—The first
and second ionisation consts. of d- and meso-tartaric
acids have heen determined for ionic strcngths 0-016—
0-0016, and at temp. 25° 50°, and 74°, electrometric-
ally. The use of the liquid-liquid junction has been
avoided by employing, as reference electrode, Ag-AgCl
immersed in the acid misture containing const. [CI].
Kj and K2for the d-acid are > for the meso-acid, but
the ratio of the two consts. for the meso- is > for
<f-acid. With rise of temp. it2 decreases and Kx
hicreases to a mas. and thcn decreases, for both
acids. The difference in K xfor the two acids indicates
the absencc of free rotation, and may bo esplained
on the basis of a difference of internal co-ordination
as a result of the spatial configuration. Electrometric
titrations of the two acids liavo also been carried out
in the presence of different amounts of HB03. The
secondary ionisation of both acids is increased. The
configuration of the eomplex borotartaric acids is
discussed. M. s. B.

Dissociation constants of weak and moder-
ately strong electrolytes. 1. Dissociation con-
stant of 2 :4-dinitrophenol, and range of validity
of Debye-Hiickel limiting formuta. H. von
Hatban and G. Kortum (Z. physikal. Chem., 1934,
170, 351—379).—The mcthods of determining dis-
sociation consts. are critically reyiewed. The optical
methods, as distinguished from electrometric and
conductometric methods, are practically independent
of hypotheses, e.g., concerning the behaviour and
mutual interaction of ions and mols., and optical
absorption is const., independent of electrostatic
forces, at far higher concns. than is, say, the con-
ductivity. The classical dissociation const., K¢ of
2 :4-dinitrophenol has heen determined at 25° with a
precisionof 0-1%inpure aqg. solution and in solutions
of KCIOj, KC1, NaCl, and HC1 at ionic concns. of
5X10-5 to 2-28M by photo-electric determination of
the concn. of the absorbing anion. The results permit
verv precise extrapolation to zero concn. to obtain
the thermodynamic dissociation const.,, 8T3£0-01 X
10-5. Using this val., the Debye-Hiickel limiting
formuta agrees excellently with the experimental data
up to an ionic concn. of ~ 3X10-311;at higher concns.
systematic deviations appear. In presence of uni-
univalent neutral salts Kcinereases uniformly up to
an ionic concn. of ~ 0-013/ and passes through a
mas. at ~ 0-5M. R. C

Erroneous conceptionwith regard to carbonate
solutions. Y. Kauko (Maataloustiet. Aikakausk.,
1934, 6, No. 2; Suomen Kem., 1934, 7, 96b).—Free
CO02is practically non-esistent in these solutions, and
the usual conception of the relation between free and
uound CO2 is false, H carbonate solutions are not
buffer solutions. It is shown that Henry’s law does
not hotd for dii. H carbonate solutions, but that the
solubility of C02 obeys the same laws as the surface
adsorption of the Yapour. . W. S.

Graphical representation of the equilibrium
relations in the system base-carbon dioxide-
water in dilute solutions from the viewpoint of
the classical dissociation theory. Y. Kauko
(Ann. Acad. Scient. Fenn., 1934, A, 39, 1; Suomen
Kem., 1934, 7, 96b ; cf. A., 1934,732).—The graphical
representation ofthe mathematical relations devetoped
previously has been applied to the hardness of H20.
The usual methods of determining the free and com-
bined C02can lead to misleading results. The method
recommended is the determination of basicity and
[H-]. J.W. S

Activities of ethylene and ethyl alcohol in sul-
phuric acid. M. Gatragher and D. B. Keyes (J.
Amer. Chem. Soc., 1934,56, 2221—2224).—The gctiv-
ities have been cale. from measurements of the partial
pressures of CH4 (from dii. solutions to mol. fraction
0-3122) in conc. H2504, and of EtOH (from dii.
solutions to mol. fraction 0-2400) in dii. H,,S04.

“E. S. H.

Activity coefficient of sulphuric acid at tem-
peratures from 0°to 50°. J.Shrawder,jun., and
l. A Cowperthwaite (J Amer. Chem. SOC., 1934,
56, 2340—2345).—The data havo been calc. from
e.m.f. measurements of the cells Pb-Hg (2-phase),
PbS04(s),HoS0j(m),H2at different concns. E s H

Apparent and real activity coefiicients in solu-
tions of electrolytes. Il. L. Brull (Gazzetta,
1934, 64, 734—742; cf. A., 1934, 1307).—The activ-
ities of CdCI2 in ag. solutions of alkali and alkaline-
earth chlorides have been calc. from e.m.f. measure-
ments of the celi CdHgICdCI2MClI,,|Hg2CI2Hg, where
MCL, represents the chlorides of Li, Na, K, Ca, Sr,
and Ba, respectively. 0.J. W.

Activity of the hydrogen ions in Veibel’s solu-
tion at different temperatures. Y. Kauko
(Maataloustiet. Aikakausk., 1933, 5, 149; Suomen
Kem., 1934, 7, 96b).—The activity of H' has been
determined from the conductivity and of these
solutions. J. W. S

Raman spectrum, structure, and hydrolysis
of solutions of stannlc chloride. J. Gusron
(Compt. rend., 1934,199, 945—948).—Previous results
(cf. A., 1934, 254, 960) are discussed in detail.

N. M. B.

Substitution equilibrium between different
halogens in a-halogeno-fatty acids. E. Han-
nerz (Svensk Kem. Tidskr., 1934, 46, 233—250).—
Equilibrium consts. in the reaction R-CHX-COH +
KX'— R-CHX-COH +I1tK (R=H or Me) have
been determined in aqg. solution at 50°. The equi-
libria were approached from both sides. F. L. U.

Influence of pa on the dissociation of hexa-
methylenetetramine and the hydriodide of hexa-
methylenetetramine-ethanol. G. Toussaint, J.
Detrie, and M. Vsrain (Compt. rend. Soc. Biol.,
1934, 171, 191—193).—The dissociation of the hydr-
iodide of hesamethylenetetramine-ethanol to give
CHX is > that of (CH2)EN4 (1) at 1—9 (1) i3
dissociated only below 5. A. L.

Physico-chemical studies of complex acids.
XI1Il. Constitution of quinquevalentand quadri-
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valent vanadium solutions with a note on their
respective reduction and oxidation. H. T. S.
Britton (J.C.S., 1934, 1842—1846).—Electrometric
titrations of aqg. alkali vanadate with H2S04, and of
V20 5solutions in H2S04with NaOH, have been made,
susing the glass electrode. At 85° well-defined in-
flesions are observed in the titration curyes, indicating
the formation of metavanadate, Na20,V205 At
lower temp. the inflexions are indefinite and depend
on time and temp. Glass electrode electrometric
titration with NaOH of the blue solution obtained by
reducing V20 5in H2504 with S02, confirms the view
that V0S04 is formed, and shows also that V204
cannot react with any greater amount of H2504
Contrary to the usual view, V204 is not amphoteric.
The re-dissolution obseryed in alkaline solutions is
caused by the oxidation in air to yanadic acid.
Electrometric titrations of V0S04solutions have been
made, at 22° 50°, and 75°, with O-liV-KjVIn04, using
a bright Pt electrode, and 45° was selected as a suit-
abletemp. at which to investigate the oxidation of
V17. Back titrations haye also been made with
0-1Ar-FeS04. M. S. B.

Complex formation due to polarisation. J. H.
Hildebrand and S. E. W ood (J. Chem. Physics, 1934,
2, 822—823).—The conclusions of Glockler and co-
workers (A., 1934,21) on compound formation between
Itr and HC1 are criticised. F.L.U.

Complex formation due to polarisation. De-
finition of a molecule. G. Grockter (J. Chem.
Physics, 1934, 2, 823—824; cf. preceding abstract).—
Reply to Hildebrand and Wood. A mol. is defined as
any configuration of atoms, simple mols., or radicals
which shows a potential min. F.L. U

Amphoteric behaviour of metal hydroxides.
VIII. Chromites. R. Schotder and R. Patsch
(Z anorg. Chem., 1934, 220,411—424).—The depend-
ence of the solubility of Cr203in ag. NaOH on temp.
Yarieswith the concn. of the latter. The behaviour is
due both to colloidal solutions and to the formation of
eomplexes. A study of the system Cr203Na20-H2
indicates the existence of the following hydroxo-salts :
[Cr(OH)gNa3 [Cr(0H).(H2)]Na42—3HaO (l), and
[Cr(OH)8Na6,4H20 (I1). (1) and (1) also form mixed
crystals. By pptn. of ag. Na chromite with Ba(OH)2or
Sr(0H)2 the compounds [Cr(OH)6loM3 (M=Ba or Sr)
are obtained. Ag. Na chromite deposits Cr(OH)3 on
long keeping, but Ba and Sr chromite are more stable.
It is probable that Nax chromite exists, and possibly
the Ka2compound also. The constitution of chromites
is discussed. M. S. B.

Eaquilibrium in the system vanadium tetr-
oxide-carbon monoxide-vanadium trioxide-
carbondioxide. H. M. Spencer and J. C. Justice
(3. Amer. Chem. Soc., 1934, 56, 2306—2311).—The
eguilibrium const. has been determined at temp. be-
tween 750° and 896°.  Free energies and heats of form-
ation have been calc. E. S. H.

Vapour pressures of saturated solutions.
Lithium chloride and lithium sulphate. M. P.
Appleby, F. H. Crawford, and K. Gordon (J.C.S,,
1934, 1665—1671).—Solubilities of LiCl and Li2S04
tave been determined, and also d and v.p. of the

saturated solutions, at temp. up to and including the
b.p. at atm. pressure. The transition temp. for
LiCl,2H2 to LiCI,HD is 194+0-25° and for
LiCl,LH2 to LiCl 93-5£0-5°. Osmotic pressures have
been calc. by the Porter eguation and compared with
the data for other alkali salts. Li‘has a very high
osmotic activity. M. S. B.

Position of the separation quadruple point in
the system ether-water. F. de Boer (Z physikal.
Chem., 1934, 170, 253—255).—The equihbrium pres-
sures corresponding with the two conjugate solutions+
yapour and solution-fice+yapour have been deter-
mined at —19° to 34°. The guadruple point lies in
the p-T diagram aboye the y.-p. curve of pure Et20.

R. C

System mercuric chloride-mercuric bromide.
A. J. van Pelt, jun., and F. de Boer (Z physikal.
Chem., 1934, 170, 256—261).—From solubihty meas-
urements in the system EtOH-HgCI>-HgBr2 at 25°
and measurements of heat of dissolution in COMe2it is
probable that HgCl2and HgBr2 form mixed crystals.

R. C

M .-p. diagram of the system jj-cresol-benzoic
acid. D. J. da Sitva (Rec. trav. chim., 1934, 53,
1097—1100).—The system has a eutectic at 27-5° and
10-8 mol.-% BzOH. The BzOH curve is yery nearly
the same as for the system PhOH-BzOH (cf. A., 1933,
906), and (1/T+const.) oc log mol.-% BzOH. Extra-
polation giyes 5-59 kg.-cal. for the heat of fusion of
BzOH. It is inferred that the dipole moment of non-
associated BzOH is 1-64—1-7x10~18e.s.u.

R. S. B.

Behaviour of the hydronitrogens and their
derivatives in liquid ammonia. [1X. Equilibria
in the system ammonium trinitride-ammonia.
D. H. Howard, jun., F. Friedrichs, and A. W.
Browne. X. Equilibria in the system hydr-
azine trinitride-ammonia. D. H. Howard, jun.,
and A. W. Browne (J. Amer. Chem. Soc., 1934, 56,
2332—2340, 2348—2357).—IX. The system has been
examined over the ranges 0—4000 mm., —90° to 30°,
and 0—100% NH3. Two cryst. compounds,
NHAN32NH3and NH4N3,5NH3, have been obtained.
The eutectic isat —87° and 76% NH3,

X. The system has been investigated over the
ranges 0—3200 mm., —15° to 80°, andO—100% NH3.
A deliquescent, stable, white, cryst. sohate,
2N2H N3 NH3, with an inyersion point at about 50°,
has been obtained. Ammonolysis occurs in liquid
NH3, depending on the temp. and concn. E. S. H.

Phases formed by the reduction of mixtures
of iron oxide with other oxides. E. Jenckel
(Z. anorg. Chem., 1934, 220, 377—388).—From the
experimental data of Schenck etal. (A., 1930,43; 1932,
811) phase diagrams haye been constructed for the
ternary systems aboye 800° consisting of Fe and
Fe203 with one of the following oxides: BeO, Si02
MnO, MgO, A103, Cr2 3 P20s, ZnO. M. S. B.

Slag systems. R. Hay, D. D. Howat, and J.
W hite (J. West Scot. Iron Steel Inst., 1934, 41, 97—
105).—Diagrams are given for the systems FeO-MnO,
Mn0-Si02 FeO-SiOa. FeO has not a definite m.p.
At 1370° it undergoes a peritectic reaction giving a
smali amount of saturated solution of O in Fe (m.p.
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1480°). At 1430° 37% of MnOQ is sol. in FeO and 44%
FeO in MnO. Oh. Abs. ()

System sulphuric acid-ammonium sulphate-
water. P.Loouty and P. Lafititte (Compt. rend.,
1934, 199, 950—952; cf. A., 1933, 570).—Investig-
ations previously reported are extended to 10° and 90c.
The salts whicli separate at 10° are : (NH42504,
H2504,3(NH42504, H2504,(NH4)2504, and
3H2S04,(NH4)2504; at 90° the last-named is absent,
but a smali zono of mixed crystals appears. A three-
dimensional diagram indieates the most favourable
conditions for the deposition of a given salt.

N. M. B.

Ternary systems cerous sulphate-alkali sul-
phate-water. 1. Cerous sulphate-potassium
sulphate-water. W. Schroder and H. Schack-
MANN (Z. anorg. Chem., 1934, 220, 389—410).—Data
and diagrams are given for the system Ce2(S04)3
K2S04H2 at 0°, 25°, 50°, and 75°.  The presence of
the following compounds is indicated: Ce2(S04)34H»0,
Ce,(S043K*S042H2, 2Ce,,(S0433K2504,8HD,
Ce2(S04)34—5K=S04. M. S. B.

System bismuth iodide-potassium iodide-
water. (Mite) M. L. Detwautte (Compt. rend.,
1934, 199, 948—950).—At 15°, 35°, and 55° the
compounds Bil3 KI,H2 and Bil32KI,H2are formed.
By slow evaporation these were obtained in the form
of bright red monoclinic prisms and deep red pyramids,
respectively. N. M. B.

System cadmium sulphate-acetic acid-water
at 25°. W. C. Cagle, G. Tarbutton, and W. C.
Yosburgh (J. Amer. Chem. Soc., 1934, 56, 2331—
2332).—The solubility of 3CdS048H2 decreases
rapidly as AcOH is added and is very smali in aq.
solutions containing > 55% AcOH. 3CdS04,8H2) is
the stable phase when [AcOH] is < 85%. Thecom-
position of CdSO,,,H,-,0 has been confirmedl.E s H

Ternary system potassium perchlorate-
potassium borofluoride-water at 25°. R. C
Ray and Il. C. Mitra (Trans. Faraday Soc., 1934,
30, 1161—1163).—KC104,2KBF4 and KC104,8KBF4
are formed, but cannot be isolated, as they are de-
composed by 1120 with separation of solid KBF4, and
are stable only in solutions containing more KC104 in
proportion to KBF. than the salts themsel\lges.S 8

Equilibrium diagrams of salts for salt baths.
I. System NaJB40--NaCI-KCIl. T. Sats and
J. Sitnami. Il. 'System Na, C03NaCI-KCI. T.
Sats (Tech. Rep. Tohoku, 1934, 31, 383—402, 403—
416).—Numerical data and diagrams are given for the
binary and ternary systems concerned. F. L. U

Technique of thermal analysis in systems of
three organie components, and summary of
systems examined. K. Ilrynakowski (Z physi-
kal. Chem., 1934,171, 99—118).—A method of thermal
analysis is deseribed, and the results obtained for
22 ternary systems with components only partly
miscible in the molten state are recorded. A scheme
of classification of ternary systems is outlined.

R, C.

Dilatometer study of ternary silica-soda-
alumina glasses. E. Rencker (Compt. rend.,
1934, 199, 1114—1116).—The transformation temp.
and linear expansion of glasses of varying composition
are represented in diagrams. Replacement of NaaO
or Si02by A120 3lowers the expansion coefF. except in
a limited region at > 20% A1203. H.J. E.

Heats of formation and dissolution of hydrogen
sulphide. H. Zeumer and W. A. Roth (Z. Elektro-
chem., 1934, 40, 777—783).—The heat of formation,
determined by combustion in 02 is +4-80+0-15
kg.-cal. per mol. The heat of dissolution is 4-52+0-03
kg.-cal. per mol. The cale. heat of ionisation (H'+
SH") is 3-S kg.-cal. E. S. H.

Thermal decomposition and heat of form-
ation of sodium carbamate. s. Abe and R.
Hara (J. Soc. Chem. Ind. Japan, 1934, 37, 699—
700b).—When heated, NH2*COZNa decomposes as
follows : 3NH2CO2Na— "Na2C03+NaCNO+C02+
2NH3, NaHCO03 being an intermediate product. In
02: 2NH2CONa+30— >Na2C03+C02+2HX +
N2. From the heat of this reaction (bomb calori-
meter) the following data for const. vol. and const.
pressure at 18° are calc. : heat of combustion 74-11,
73-97, heat of decomp. 15-04, 15-62, heat of formation
175-45, 176-89 kg.-cal. (all £0-036). A. G.

Thermochemistry of compounds occurring in
the system Ca0-Al203Si02 V. Heats of
formation of tricalcium silicate and dicalcium
silicate. O. K. Johannson and T. Thoryaldson
(J. Amer. Chem. Soc., 1934, 56, 2327—2330; cf. A,,
1930, 1524).—The prep. of p-2Ca0,Si02 is deseribed.
The isothermal heats of decomp. of p-andy-2Ca0,Si02
and of 3Ca0,Si02 in dii. HC1 have been determined,
and the following guantities calc. : (a) the isothermal
heats of formation at 20° of 3-2Ca0O,SiO,,, y-2Ca0,Si02
and 3Ca0,Si02 from CaO and SiO2 gel, (b) the iso-
thermal heats of formation at 20° of 3Ca0,Si02 from
CaO and the above two forms of 2Ca0,Si02 (c) the
heat of transition at 20° of p- into y-2Ca0,Si02. At
20°, (3-2Ca0,Si02 is metastable with respect to
y-2Ca0,Si02, and 3Ca0,Si02 is metastable with
respect to CaO and [3and y-2Ca0,Si02 E. S. H.

Keten. Il1l. Heat of formation and heat of
reaction with alcohols. F. O.Rice and J. Green-
berg (J. Amer. Chem. Soc,, 1934, 56, 2268—2270;
cf. A., 1934, 1091).—From measurements of the heat
of reaction of CH2CO with dii. ag. NaOH the calc.
heat of formation of gaseous CH2CO from graphite and
gaseous H2and 02is +14-78 kg.-cal. The following
heats of reaction of CH2CO with aliphatic alcohols have
been determined: MeOH 36-93, EtOH 36-44, PruwOH
35-32, BuaOH 35-11, Bu“OH 34-37, Pr"OH 35-91,
sec.-BuOH 34-53, BUu"OH 23-49 kg.-cal. per mol.

E. S. H.

Heats of dilution of strong electrolytes. A. L.
Robinson and H. S. Frank (J. Amer. Chem. Soc.,
1934, 56, 2312—2313).—Examination of published
data sugﬂests that Akerlof’s rule (A., 1934, 1173) is
not egually valid at all temp. E.S. H

Partial molal heat of dilution of sulphurlc
acid from electromotive force measurements.
l. A. Cowperthwaite and J. Shrawder, Jun. (.]
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Amer. Chem. Soc., 1934, 56, 2345—2347).—The data
are derived from e.m.f. measurements of the cells
Pb-Hg, PbS04(s), H2S04(m), H2 at intervals of 12-5°
between 0° and 50° and at different concns.
E. S. H.

Water as a weak electrolyte in the heats of
dilution of strong electrolytes. E. Doehlemann
and E. Lange (Z physikal. Chem., 1934, 170, 391—
406)—The observed heat of dilution, Vm of agq.
solutions of salts and acids includes heat effects, Q, due
to changes in the ionisation of the H2 : (1) with
neutral salts, Q is due to shift in the eguilibrium H*+
OH'"":H2 owing to change in activity coeff. of
H2 with salt concn.; (2) with acids, Q is due to
repression of ionisation of H2 by H*of acid; (3) with
hydrolysing salts, Q is due to variation of liydrolysis
with concn. Examples of the calculation of these vals.
are reproduced, and the correction reguircd for
deviation of the H2 used for dilution from pa 7 is
calc. After application of these corrections to the Vm
curve of NHACL it fits in with the curves of the other
Me-substituted NH4salts.  Vmalso probably includes
a Q due to variation with concn. of the degree of
association of the H2. 11 C

Heats of dissolution and reaction in liquid
ammonia. 1ll. C. A Kraus and F. C. Schmidt
(J. Amer. Chem. Soc., 1934, 56, 2297—2300; cf. A,
1934, 256).—Modifications in apparatus and technigue
are described. Data are recorded for heats of dis-
solution of Na, K, NH2Ac, Li, NaBr, ice, phthalimide,
Na in presence of ICBr, and K in prcsonce of NaBr,
and for tlie heat of reduction of SnMe,Br to SnMe3Na.

E. S H.

Thermochemical study of d-gluconic acid and
its modifications. R.H. Le Roy andB. C. Hend-
ricks (J. Amer. Chem. Soc., 1934, 56, 2243—2245).—
The heats of dissolution to a dilution of 0-0003 mol.
of solute per mol. of H2) at 25° for d-glucono acid (1),
<z-glucono-S-lactone (I1), d-glucono-y-lactone (IIl),
and Na cZ-gluconate have been determined, as well as
the heats of neutralisation of (1), (11), and (I11) with
00102Ar-NaOH. The transformation of(II) into (III)
isan endothermic change. .S.H

Thermometric study of the preC|p|tat|on of
insoluble ferrocyanides. R. paris (Compt. rend.,
1934,199, 863—S65; cf. A., 1934, 491).—The curves
obtained by plotting the temp. rise against the
amount of K4Fe(CN)Gadded to solutions of Pb(OAc),,
AgNQj, ZnS04, and FeCl3 show sharp breaks corre-
sponding witli the complete pptn. of Pb,Ee(CN)6,
AgXFe(CN)B K2Zn3[Fe(CM)3G2 and FedEe(CN)63.
With Ni, Cun, Co, and Cd salts the breaks do not
correspond with simple formulse, and differ accord-
ing as the K4Fe(CN)c is added to the salt or vtee
wrsa. J. W. S

Effect of ammonia and pyridine on mobility
of cupric ion. J. wiitte (Z physikal. Chem,
1934,171, 93—98).—From the effect of the addition
°f NH, and C5HS5N on the transport no. of Cu” in
ag. CuS04it is concluded that NH3forms [Cu,4ANH3]*
and [Cu,5NH3”, that 2—4 CHIN mols. may be
added to Cu", apd that in pure Cu salt solutions
there is equmbrlum between Cu" and [Cu,a:H2]",
where x = [—5. R. C

Electrical conductivity of strong electrolytes
and its variation with temperaturo. C. J. B.
Crews (Proc. Physical Soc., 1934, 46, 764—771).—
Precision data are given for K204, KNOs, and
Naz04, in the temp. rango 18—85°, using a bridge
method with a.c. supplied by a vac.-tube oscillatory
circuit and amplified detector; temp. control was
accurate to 0-02°. N. M. B.

High-frequency conductivity of the solution
of magnesium sulphate in a mixture of glycerol
and water. M. Harada (Buli. Inst. Phys. Chem.
Res. Japan, 1934, 13, 1340—1350).—Data for MgS04
solutions at 25° and —20° are recorded. At 25° the
results agree qualitatively with the theory of Debye
and Falkenhagen, but at —20° inexplicable deviations
occur. R. S. B.

Wien effect of a long-chain salt in aqueous
solution, and an appropriate modification of the
method of measurement for brief current pulses.
J. Maisch and G. S. Hartiey (Z. physikal. Chem.,
1934,170, 321—336).—The Wien effect with aq. solu-
tions of cetylpyridinium chloride at concns. < 0001A'
is very smali and of the same order as for normal
electrolytes, but at higher concns. inereases and at
about 0002Ar becomes very large, the eonductivity
for high field strength being > the conductivity, at
infinite dilution. The explanation is that with in-
ereasing concn. large multiyalent ions are formed
and part of the counter-ions contained in them are
released, so that there are present more ions of high
mobility and the charge of the large ions is inereased.
Examination of the effect of varying the duration of
the current pulses gives no indication that strong
fields break up the multivalent ion aggregates. A
source of error in the Malsch-Wien apparatus has
been eliminated (Ann. Physik, 1927, [iv], 83, 305)

R.

Revision of normal electrode potentlals )
Shrawder, jun., I. A. CowperthwaitE, and V. K.
La Mer (J. Amer. Chem. Soc., 1934, 56, 2348).—The
following data for E%Sare recorded : Pb-Hg (2-phase),
PbS04(s),S04" +0-3505; Hg,Hg2504(s),S04"

—0-6141; Zn-Hg(2-phase),Zn*' +0-7614; Zn,Zn"
+0-7620; Cd-Hg(2-pliase),Cd" +0-3519; Cd,Cd"
+0-4024. E.s. H.

Polarographic studies with the dropping

mercury electrode. 1. Anodic polarisation and
the influence of anions. J. Revenda (Coli. Czech.
Chem. Comm., 1934, 6, 453—467).—Anions at concns.
< 10-37/ give rise to characteristic limiting currents
oc the concn. on the current-voltage curves of the
dropping Hg anode. The magnitudes of these cur-
rents are of the same order as those obtained with
cations at the dropping Hg cathode, and have not
been previously observed owing to the large concns.
of anion used. The depolarising effect of large concns.
of CI', Br', I', OH', and S" is due to ppts. formed
with Hg-, whilst that of CN', CNS', S03", and S0 3’
is due to complex formation. The technique is de-
tailed, and with traces of S" or .CN' the range of
anodic polarisation extends from —0-7 to +0-3 volt
with respect to the A-Hg2Clo electrode.
J. G.A G
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Application of the glass electrode to a study of
chromic acid. J. D. Neuss and W. Etemak (J.
Amer. Chem. Soc., 1934, 56, 2238—2243).—Measure-
ments of H" activity of H2ZCr04 and its salts at 25°
by the glass electrode give 3-20 XIO~7 (error +3%)
as the second ionisation const. The first ionisation
is not quite complete; at an ionic strength 0-16, the
const. is 0-18+0-04. The eguilibrium const. of the
reaction Cr20,"+H,0 ~ 2HCrO/ is 0-023 igl_"'/o).

Benzaldehyde electrode. T. C. Hkrndon and
H. A. Webb (J. Amer. Chem. Soc., 1934, 56, 2500—
2501).—Reproducible determinations between pn 7
and 13-64 have been made, substituting PhCHO for
nuinhydrone. The PhCHO system is irreversible.

E. S. H.

Comparison of activity of alcohols and carb-
oxylic acids under various conditions. B. V.
Tbonov and L. P. Kurev (J. Gen. Chem. Russ., 1934,
4, 783—7S9)—The activity (I) of the H atom of
COH and OH groups, as measured by the e.m.f. of
a Na electrode, diminishes with increase in the no. of
C atoms in tho chain. In CEBH3N certain concns.
exist at which max. (1) is found; thcse correspond
with formation of 1:2 cornpounds of CSHSN and
acid. The (I) of acids and of PIiOH in CBHMN is
considerably > in the absence of solvent. R.T.

Potential series of acids and bases. (Acidity
potential as a quantitative measure of acidity
and basicity.) E. wiberg (Z physikal. Chem.,
1934, 171, 1—24).—Accepting Bronstcd’s definition
of acids and bases, the relation between an acid and
the corresponding base is comparable with that
between an oxidation-reduetion pair. For an acid-
base pair, there thus exists a “ normal acidity
potential,” analogous to normal oxidation-reduction
potential, and a potential series of acids and bases
may be drawn up. [Illustrations of the application
of theso principlcs are discussed. R. C

Oxidation-reduction potentials in non-aqueous
solutions. 1. Systems cuprous-cupric chlor-
ides and ferrous-ferric clilorides in pyridine.
J. R. Partington and J. W. skeen (Trans. Faraday
Soc., 1934, 30, 1062—1071).—Tho e.m.f. of the cells
Cu|0-002283f-CuCl20-0049—0-02i5/-CuCI2 + 0-0038—
0-032J/-CuCl|Pt, Agj0-0265jJf-AgCl|0-001—0-02Jf-
CuCI2+0-001—0-026ilf-CuClI|Pt and Ag|0-0271f-AgCH
0-001—0-021/-FeCl2+0-001—0-02SJf-FeCI3|Pt at 25
is recorded for anhyd. C5HSN solutions. The de-
Tolopment of potential is explained on the basis of
electron transfer between ions of different valency
without the intorvention of the solvent.

J. G. A G

Changes in the oxidation-reduction potential
of a glucose solution under the influence of light
and a photosensitiser. P. Dubouloz (Compt.
rend. Soc. Biol., 1934,116, 435-"37).—The potential
() is reduced on illuminating an O-free solution of
glucoso (0-05 mol.) in a phosphate buffer (pn 7-7)
containing eosin (1:5,000). For rcductions with (1)
-< 350 mv. the phenomenon is reversible. A con-
nexion with biological photosensitisation is sug-
gested. Ch. Abs. (e)

Buffer mechanism of sea-water. E. G. Mo-
berg, D. M. Greenberg, R. Revelle, and E. C.
Allen (Buli. Scripps Inst. Oceanog. Univ. Calif.
Tech. Ser., 1934, 3, 231—278).—The buffering of
sca-H2 (1) is discussed in terms of ps, titratable
base, and total C02 The difference between the
solubility product of CaC03in (I) and in pure HaO
is due in part to the low activity coeff. of C03" in ().

Ch. Abs. (¢)

Indicators. XXIV. Protein error of indic-
ators. A Thiel and G. Schulz (Z anorg. Chem.,
1934, 220, 225—235).— Measurements of the protein
error of Me-orange give results in accordance with Hart-
ley’s observations (A., 1934,618). The distribution of
the indicator between disperse phase and homo-
geneous solution has been determined and shows that
the degrec of dispersion of the protein changes with
dilution. For smali protein concn. the systems of
isobathms for Me-orange are normal, but optical
anomalies appear at higher concns. and indicate a
qual. change in the character of the colour.

M. S. B.

Efiect of pressure on overvoltage of electro-
lysis of water. H. M. cassel and E. Krumbein
(Z. physikal. Chem., 1934, 171, 70—82).— Examin-
ation of the effeet of pressure, p, on the overvoltage,
E, of H in jV-HSOt and i~-KNO3at Pt, Ni, and Ag
electrodes has given results similar to those pre-
viously reported (A., 1933, 677). With increase in
p the E of O on Pt and Pb02in iV-H2S04 and on
Cr-Ni steel in AFCd(NO03)2falls, the effeet being small-
est with Pb02 The variation of E with p agrees,
in direction, with Butler’s theory (cf. A., 1924, ii,
598), but is  the theoretical val. The fali in con-
ductivity of ag. solutions of H and O with inereasing
gas pressure has been determined. R. C.

Optical investigation of passivity of metals.
Il. Natural oxide film on polished iron surfaces.
L. TRONSTADand T. Hoverstad (Z physikal. Chem.,
1934, 170, 172—190).—The film can bo removed,
apparcntly completcly, by anodically polarising in
iV-Na2504 and at the same time making contact
with a Zn rod and brushing, or by intermittently
polarising cathodically in a solution containing
0-2 g.-equiv. Na2C0 4 and 0-02 g.-equiv. H2C20 4 per
litre. The resulting optical change in the surface
corresponds with the removal of a film of average
thickness 15—30A. and averagc n~3-5. Even
assuming that, due to roughness, the actual surface
area is twice the measured val., this film cannot
be regarded as a unimol. O film; it is rather a three-
dimensional system of partly hydrated oxide. The
passivity film produced by anodic passivation in
IV-NazS04 has an average thickness of 50—70 A.
and mean 3-5. The discrepancy between Muller
and Machu’s observations on initial c.d. and time of
passivation and the results of the optical method of
detecting thin films (A., 1932, 993) is explained.

R.C

Electric penetration of thin layers of alumin-
ium oxide in an electrolyte. W. C. van Geel
(Physiea, 1934,1,989—995) —Penetration voltages for
a thin layer of Al23on Al in saturated agq. H3B03,
containing varying concns. of NaZB40 7, have been
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determined at different temp. V=A-\-BT log C/
N—DT2 where A, B, C, and D are consts. and N is
the no. of ions per c.c. The penetration of the oxide
layer is brought about by cold electron emission
(A., 1934, 240). Two penetration voltages are found,
the difference between them depcnding on the concn.
of the electrolyte. This is explained by von Hippel’s
theory (A., 1933, 999) according to which penetration
may take placo in the different directions of the
cryst. lattice. M. S. B.

Anodic passivation of gold in chloride solu-
tions. G.Armstrong and J. A. Y. Butler (Trans.
Faraday Soc., 1934, 30, 1173—1177).—The time of
passivation of Au immersed in unstirred Solutions
containing CI' is given by (i—iOt—a (i=current,
f=time, i0and a are consts.), and is unaffected when
HClis replaced by KC1, in agreement with the results
of Shutt and Walton for stirred solutions (cf. A., 1934,
1178). A diffusion mechanism is suggested, a re-
presenting the amount of electrolysis reguired to
form a uniform diffusion layer, and i10the const. rate
of diffusion in the steady state. The thickness of
the diffusion layer is calc. to be 4x10*4 cm. (Shutt
and Walton’s data), and 3—4xl0-2 cm. and
1-5X10°2 cm. from the authors’ vals. of i0 and «
respectively. R. S. B.

Electrolysis of copper into rock-salt. S. A
Arzibischev and U. A. Parfianovitsch (Compt.
rend. Acad. Sci. U.R.S.S., 1934, 4, 25—30).—The
mobility of Cu ions through rock-salt varies ex-
ponentially with temp., and has 1/50 the val. of that

for electrons. A.B.D. C
Unstable intermediate products and the
classical chemical mechanics. A. Skrabal

(Monatsh., 1934, 64, 289—332).—Mathematicat. A
complete reaction scheme, including a determination
of unstable intermediate reaction products, has been
developed for systems of simultaneous reactions
which lead to one finat reaction by a single reaction
path. The scheme is illustrated by reference to the
combination of H2with Br. M. S. B.

Rdle of charged particles in the propagation
of flames. Propagation of flames in transverse
electric fields. A.Sokolik and B. Statov (Physi-
kal. Z. Sovietunion, 1934, 5, 676—686).—A 25% CO
mixturc was extinguished by 14 kv. Positively-
charged diaphragms prevented passage of flames. A
photographic method was used. Ch. Abs. (¢)

Thermal decomposition of ozone. M. Ritchie
(Proc. Roy. Soc., 1934, A, 146, 848—866).—The
thermal dccomp. of 03 has been studied between 80°
and 100° for pressures between 10 and 100 mm. The
first stage is 03= 02+ 0, followed by 0+ 03=202
The addition of inert gases, in the absence of appre-
ciablo amounts of 02, inereases the rate by preventing
the diffusion of O to the wali. In the presence of 02
the rate is retarded by the triple collision effect
0+02+M==03+M, where M is a mol. of 02 or of
other added gas. At the higher pressures of 03the
first reaction is predominantly unimol.; ifg is approx.
4xKH* sec.-4- at 90°, agreeing with the val. of k1
obtained for the decomp. of 03in CCl4 solution. At
the lower pressures the reaction becomes increasingly

bimol. The heat of activation of.the first reaction is
19,000 g.-cal. (18 mm. pressure of 03), that of the
second Is 14,000 g.-cal., and that of the triple collision
0+02+02=03+02is 5000 g.-cal. L. L. B.

Decomposition of ozone. A.w.Ewert1 (Physi-
cal Rev., 1933, [ii], 43, 779).—The decomp. of 03
has been investigated under the various conditions of
its use in purifying air. The reaction is unimol.,
03= 02+ 0,following dc/dt=—kc, where k varies from
0-01 to 0-1 corrcsponding with half-disappearance in
from 69 to 6-9 min. The equations c=G'(l—e*)
and c=Ce~kt', where G is the finat eguilibrium concn.,
t the time after the supply m—W per min. starts,
and t' the time after the supply of 03is cut off, are
confirmed. L.S. T.

Kinetics of the thermal hydrogen-chlorine
reaction. R. N. Pease (J. Amer. Chem. Soc., 1934,
56, 2388—2391).—Tho thermal reaction is inhibited
strongly by 02 A packing of broken Pyrex does
not affect the rate in absence of 02 but accelerates
the reaction in presence of 02. In absence of 02the
reaction is approx. of the second order. HC1 is not
an inhibitor. No appreciable amount of 02 is con-
sumed in the inhibition process. E. S. H.

Reaction of heavy hydrogen with bromine
vapour. F. Bach, K. F. Bonhoeffer, and E. A.
Moelwyn-Hughes (Z phyS|kaI Chem., 1934, B, 27,
71—78).—Results for the reaction with ordinary H2
confirm those of Bodenstein and Lind (A., 1907, ii,
76) and supplement them at higher temp. The re-
action with H* is materially slower, Br+H2=HBr+H
and Br-f-Hj=H2Br+H 2 having heats of activation,
g, of 17-2;t;0-5 and 19-33+0-5 kg.-cal., respectively.
This difference in g may be explained by the dlffer-
ence in zero point energies of H2and HR .

Reaction between oxygen and the heaV|er
isotope of hydrogen. C. N. Hinshelwood, A. T.
Williamson, andJ. H. Woifenden (Proc. Roy SOC.,
1934, A, 147, 48—57; cf. A., 1934, 736).—For the
chain reaction in the gas at 550—560°, the ratio of
the rates with Ha and with Ha is 0-6 in the early
stages, but dccreases to 0-4 as steam isformed. The
smaller diffusion coeff. of the chain carriers in H"
partly compensates for the lower reactivity in the
early stages of the reaction, but as the latter proceeds
the steam minimises the compensation, and the
difference in reactivity appears. L. L. B.

Recombination of hydrogen atoms, and their
reaction with oxygen and carbon monoxide.
L. Farkas and H. Sachsse (Z physikal. Chem., 1934,
B, 27, 111—129).—By means of the reaction H-f
£-H2 === 0-H2+ H the stationary concn. of H atoms,
produced by collisions of the second kind with photo-
chemically excited Hg atoms, has been determined in
H2 and mixtures of this with N2, A, 02 and CO.
The results indicate that the velocity coeff. of H +
H+M =H2+M is of the same order whether M is H2,
A, or N2 mH +02=H 02 occurs by a triple collision
process and the ratio fdH+o,: &h+his ~ 1:500. In
presence of COa decomp. reaction of HCO (1) occurs
at the same time as the addition CO+H (2), the
ratio of the velocity of (2) to that of (1) being
~ 1:370. . C.
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Thermal and electrical theories of spark
ignition. J. D. Morgan (Phil. Mag., 1934, [vii],
18, 827—832; cf. B., 1933, 134).—Combustion of a
mixture of 5% of coal gas with air brought about by
an eleotrically heated Pt wire occurs with a slightly
smaller heating current when a point discharge at
4 kv. taltes place near the wirc, provided that the
point is eleetrified in a discontinuous or fluctuating
manner. The effect is due to radiation and not to
the simple movement of ionised mols. in the field
near the point. F. L. U

Reaction between sulphur trioxide and water
vapours and a new periodic phenomenon. C. F.
Goodeve, A. S. Eastman, and A. Dooley (Trans.
Faraday Soc., 1934, 30, 1127—1133).—The reaction
between H2 and S03 vapours has been studied at
room temp*, by allowing air streams carrying the
vapours to interdiffuse. At low partial pressures of
the reactants a ring of liquid H204 is formed on
the wali; at higher concns. a flame-shaped mist is
produced. The latter could not be used for deter-
mining the velocity, but from measurements on the
ring itisinferred that, within a factor of approx. 10,1
collision in 100 between reactants produces H2S04.
Probably ternary collisions involving the carrier gas
are necessary for reaction. Under eertain conditions
a periodic pptn. of mist occurs, which is explained by
a modification of Ostwald’s theory for Liesegang
rings. R. S. B.

Kinetics of the reaction between hydrogen and

nitrous oxide. Il. 1ll. Effect of oxygen.
H. W. Mervitte (Proc. Roy. Soc., 1934, A, 146,
737—759,760—775).—I1. The kinetics ofthe HZN 20

reaction liave been studied at 500—750°/—30 mm.
The reaction rate oc [N,0]2 is nearly independent of
[H2, is retarded by packing the reaction vessel, and
is not affected by N2or A. The energy of activation
is 49 kg.-cal. The Kinetics differ from those of the
liigh-pressure reaction, but complete correlation is
obtained by assuming that the chains now end by
the combination of H atoms on the walls. Chains
may be imtiated by H atoms produced by optically
excited Hg atoms. At low pressures the photo-
reaction rate oc [N20], and the intensity of the light
(1), but is independent of [HZ, [NZ, and [A]. The
activation energy is 17 kg.-cal. At high pressures
the rate varies as \/1I.

I11.  The effect of the addition of 020on the HZN 20
reaction lias been investigated. The thermal and
Hg-photosensitised reactions have been studied
between 1 and 300 nim. At high pressures the
kinetics ehange entirely; smali quantities of 02 in-
erease the velocity, and the energy of activation
decreases. Photochemical methods show that 02
participates in the initiation and propagation of the
chains. Packing experiments show that the initiation
is homogeneous. At low pressures in the thermal
reaction a transition point is observed, above which
the reaction is rapid and below which it is slow, if
wide bulbs are used. This point depends on the 02
content and the temp., and is displaced to higher
temp. on packing the reaction bulb. Photo-experi-
ments confirm these measurements; as the temp.
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rises the val. of n in rate= const. XIn decreases from
1 to nearly 0. L. L. B.

Oxidation of ethane. W. A. Bone (Chem. and
Ind., 1934, 962—963).—A criticism of the work of
Steacie and Plewes (A., 1934, 1311), whose chain-
reaction mechanism for the oxidation of CHG6is eon-
sidered to be unproven, mainly becanse their experi-
mental proceduro was not suitable for the identific-
ation of the primary reaction or the nature of the
initial oxidation product. 0.J. W.

Oxidation of ethane. H. H. Gray (Chem. and
Ind., 1934, 1007).—A reply to criticism (cf. preceding
abstract). E. S. H.

Mechanism of the formation of methane and
condensation products by the pyrolysis of
ethane, ethylene, etc. M. W. Travers and
T.J.P. Pearce (J.S.C.I., 1934, 53, 321—336t).—The
pyrolysis of eguilibrium mixtures of CHG CH4, and
H2 was inyestigated between 550° and 620°, and at
pressures up>to 6 atm., by heating measured guantities
of the mixtures in sealed Si02tubes, and analysing the
contents after definite periods. CH4and condensate
(aromatic compounds) are formed by processes which
are quite distinct, although in both cases the rate of
reaction depends on [CH4]. The rate of formation of
condensate oc [CH4]2 the parent reaction resulting hi
the formation of a four-C complex which has a very
short life. The rate of formation of CH4 cc [CH4] x
(IHA-f[CHQ+[CH,,]). The mechanism of the pro-
cess Is discussed. The pyrolysis of pure CH 6results
first in the primary decomp. into H2and CH4, with
secondary formation of condensate and CH4 at rates
which are more rapid than in the case of the equili-
brium mixtures. It is suggested that tliere is here
an energy chain mechanism superimposcd on the
mechanism by which these products are formed from
equilibrium mixtures. The rate of the processes
taking place in the equilibrium mixtures appears to be
independent of the surface, but dependent on the sur-
face to a marked extent in the case of pure CHG

Thermal decomposition of methyl alcohol.
C.J. M.Fi1etcher (Proc. Roy. Soc., 1934,A,147,119—
128).—The influence of surface and initial pressure on
this reaction has been investigated at 669°, and the
temp. coeff. determined for initial pressures of 200 mm.
over the temp. range 626—730°. The results can be ex-
pressed by log« 1jt\V2= 30-8—68,000jRT. The reaction
takes place in two stages, MeOH — > H2-fCH20 — 5
2H2+CO0, and is largely homogeneous. The first stage
is mainly unimol. over the pressure range 10—400 mm.,
and determines the rate of reaction. The min. no. of
energy terms which must be involved to account for
the rate of reaction is 12. L. L. B.

Thermal decomposition of methyl alcohol.
W. A. Bone (Chem. and Ind., 1934, 1006—1007).—A
criticism (cf. preceding abstract). E.S. H.

Thermal decomposition and oxidation of
nickel carbonyl. A. P. Garratt and H. W.
Thompson (J.C.S., 1934, 1822—1825).—The initial
rate of decomp. of 16—65 mm. of Ni(CO)4at 60—100°
cc [Ni(CO)4. COretards the reaction, which has an
activation energy of approx. 12,000 g.-cal. A mechan-
ism similar to that of the photodecomp. is proposed
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(A., 1934, 582). There exists for Ni(C0)4 0 2mixtures
a crit. pressure limit, P, below which there is no
pressure change and above which explosions oecurs.
P decreases markedly with rise of temp. from 40° to
60°. The data indicate a chain mechanism and
deactivation at the walls. J.G. A G
Auto-ignition temperatures of aromatic ortlio-
compounds. O. Kruber and W. Schade (Brenn-
stoff-Chem., 1934, 15, 404; cf. A., 1932, 1093).—The
ignition temp. (?") of aromatic compounds having sub-
stituents in the o-position are considerably < those of
the corresponding m- and ”~-compounds; cf., eg.,
o-xylene 550°, m- or £>-xylene 640°; o-cresol 540°,
m- or ~-cresol 620° 1:2-Cl0HeMe, 510°, 2:3-
Cl0H@Ve2 525°, 1:4-, 1:6-, 2 :6-, or 2 : 7-C10H QVe2
600°. T vals. were determined in Jentzsch’s appar-
atus. A.B. M.

Third-order ionic reaction without appreci-
able salt effect. H. A. Liebhafsky and A. Mo-
hammad (J. Physical Chem., 1934, 38, 857—866 ; cf.
A., 1933, 1250).—Of two rate-determining steps in the
reduction of H2 2by 1" in acid solution, one exhibits a
normal salt effect, whilst another, H2 2+1'-j-H *=
H2D+HOI, is without any appreciable salt effect.
The salts used were NaC104 and Ba(C104)2, and the
ionic strength was varied between 0-05 and 3-7.

F.L U

Mechanism of the oxidation of hydrazo-com-
pounds by iodine. M. Gonze (Buli. Acad. roy.
Belg., 1934, [v], 20, 789—808).—The reaction between
mm'-trifluorohydrazotoluene and I in 65 vol.-% EtOH
is unimol. with respect to both the reactants and is
practically independent of  between 2 and 5. Salts
of strong acids do not influence the velocity of the
reaction, but citrates and, more especiahy, acetates
produce considerable acceleration. The mechanism
involves a reaction between free | and 13. The
eguilibrium const. of the system KI-K1312is of the
order of 10~4. It is not known whether the “ free ” |
is at. or mol. H. F. G

Esterification of the four isomeric 3-benzoyl-
2-phenylcyclopropane-l-carboxylic  acids in
methyl, ethyl, and isopropyl alcohol in presence
of hydrochloric acid. Effect of structure on rate
oi esterification. F. Schenck (Z physikal. Chem.,
1934, 170, 309—316).—A relation has been observed
between the velocity coeffs., k, for a given alcohol,
indicating that if the configuration of one of the acids is
changed by rotating two of the substituents from one
side of the plaile of the ring to the other the net result
on k is the product of the results produced by either
rotation singly. For each isomeride {k in MeOH)/
(kin Pr*OH)=[(fc in MeOH)/(* in EtOH)]-2*

R. C
structure and rate of reaction.
(Ber., 1934, 67, [A], 129—138).—A

H. W.

Molecular
W. Huckel
lecture.

Rate of absorption of carbon dioxide. Effect
of concentration and viscosity of caustic solu-
tions. L. B. Hitchcock (Ind. Eng. Chem., 1934,
26, 1158—1167).—On the two-film theory of absorp-
tion of a gas by a liguid the initial rate of absorption
{dVIAdQ)=k'(CiJr C))If(z), where C,and Caare concns.
at the interface and in the main body of the hauid and

f(z) is some function of the Yiscosity, in a given appar-
atus with given liguid velocity. C\ may be taken as
approx. const. Steady initial rates of absorption of
C02 into solutions of NaOH and KOH at 30° were
determined and viscosities (up to 7N for NaOH and
to 14IVforKOH) measured by an Ostwald viscosimeter.
Good agreement with the above eguation was obtained
by writing/(z) as ea where a=0-4164 for NaOH and
0-3846 for KOH. These consts. apply only to the
apparatus used. If absorption is eontinued the rate
falls more rapidly than can be accounted for by de-
erease in [NaOH], perhaps owing to rising Yiscosity.

C.1.
Velocity of absorption of gases by liguids.
IV. [Determination of] absorptio