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Hyperfine structure and Zeeman effect of the
resonance lines of lithium . D. A. J ackson and
H. K uhn (Proc. Roy. Soc., 1939, A, 173, 278— 285).—
The hyperfine structure of the line X 6708 a . has been
observed by absorption in at. beams. The tc com
ponents of the Zeeman effect of the line 2 $ ,— 2 2P 3/2 of
’Li were resolved, four lines being observed in each
component. The nuclear spin and magnetic moments
of all the alkali metals are tabulated.
G. D. P.
Stark effect of C I. Y. I s h id a , T . T a m ura , and
M. F ukushim a (Sci. Papers Inst. Phys. Chem. Res.
Tokyo, 1939, 36, 417—418).—Measurements have
been made over the range XX 4000 to 5400 A. on 12
lines, including two new ones at X4371-8 and 4110-0 a .
Field strengths up to 421 kv. per cm. were employed.
D. F. R.
Conditions for excitation of the nitrogen
spectrum at high altitudes. J. Caba Nn e s and
R. A ynard (J. Phys. Radium, 1939, [vii], 10, 455—
458).—An attem pt has been made to specify the
conditions for the excitation of the mol. spectrum of
N 2 in the night sky light, by explaining why the higher
level of the Vegard-Kaplan bands has a vibration
quantum of v = 2 or 3. The energy available in the
night sky is the energy of recombination of 0 atoms
which have been dissociated during the day by solar
ultra-violet light. Assuming th a t recombination
results from a triple collision with a N 2 mol., and that
the 0 2 and N 2 mols. share the available energy,
various inferences have been made which have been
tested by experiment. The notable exaltation of the
band 6500—6550 a . of the first positive system of N 2
has been explained.
W. R. A.
Arc spectrum of nitrogen (N I). II. A. E x
trem e ultra-violet region. M. K amiyama (Sci.
Papers Inst. Phys. Chem. Res. Tokyo, 1939, 36,
375—384).—Using a 1-m. Siegbahn vac. spectrograph,
237 lines (120 new) were observed between X 1850 and
850 a . A complete list of XX and classifications is
given.
D. F. R.
Excitation of the green auroral line of oxygen.
K. G. E m eleu s , R. H. Slo a n e , and (Miss) E . B.
Cathcart (Proc. Physical Soc., 1939, 51, 978—
988).—A study of the excitation in discharge tubes
containing mixtures of A and 0 2 confirms the early
results of McLennan for the optimum conditions for
obtaining the lines. With discharge tubes passing
heavy currents, the line is emitted mainly from an
aureole surrounding the central heavily ionised part
of the gas, and the bearing of this on the production
of other forbidden lines is pointed out. The collision
processes involved in the production of metastable O
atoms and in the quenching of the auroral line by

impurities are considered, and the probable importance
of resonant collisions with metastable A atoms is
established.
N. M. B.
Spectrum of Ne v. F. W . P aul (Physical R ev.,
1939, [ii], 56, 1067).—D a ta for XX an d assignm ents of
7 lines in th e range 572—480 a. a re ta b u la te d .
N. M. B.
Resonance radiation of sodium . R. W . W ood
(Physical Rev., 1939, [ii], 56, 1172—1173).—A lecture
demonstration.
N. M. B.
Intercom parison of doublet ratio and line
intensity for interstellar sodium and calcium .
0. C. W ilson (Astrophys. J., 1939, 90, 244—248).—
The mean small-scale velocity of the Ca ions is prob
ably '~3 times th at of the Na atoms. The relative
nos. of Na atoms and Ca ions in space are discussed.
L. S. T.
Atm ospheric sodium . S. C hapman (Astrophys.
J., 1939, 90, 309—316; cf. A., 1939, I, 439).—Na
atoms in the high atm. may have a long, although
interm ittent, free life owing to the reaction NaO
O = Na + 0 2. The source of energy of the light
emitted by Na a t night is ascribed to the dissociation
energy of 0 2. The level of emission of this light is
discussed.
L. S. T.
Isotope shift in m agnesium . J. P. V in t i
(Physical Rev., 1939, [ii], 56, 1120—1132).—Mathe
matical. From an investigation as to whether
nuclear motion alone can account for observed fine
structure in Mg it is concluded th at the quantum
theory of nuclear motion, without the assumption of
non-Coulomb nuclear fields or of nuclear spins, gives
a good qual. explanation of the fine structure.
N. M. B. _
Absorption spectrum of bromine vapour in
the region 3400 to 2200 a . R. G. A ic k in and
N. S. B ayliss (Trans. Faraday Soc., 1938, 34, 1371—
1374; cf. A., 1936, 1167).—The absorption coeff.
of Br vapour passes through a min. a t 3000 a . and
increases to a max. a t 2250 a . The intensity of
absorption a t the max. is
in liquid or dissolved Br
and is very susceptible to perturbing influences. A
very weak band system appears to overlap the
continuum.
F. L. U.
Continuous absorption spectrum of brom ine
in solution. C. L. C h il d and O. J . W a l k e r (Trans.
Faraday Soc., 1938, 34, 1506—1515).—Extinction
coeff. curves have been obtained for solutions of Br in
CC1.j, CHC13, CS2, CbH g, PhN 02, H 20, AcOH, and
EtOH. The main effect of chemically inert solvents
on the X of max. absorption a t 4150 a . is to increase
the amount of absorption as compared with th at of
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Br vapour. In polar solvents X,mx. is displaced
towards the ultra-violet, EtOH causing the largest
effect. No change of colour, as with I, is associated
with solvation. The influence of the solvent in
increasing absorption is discussed.
F. L. U.
Absorption of light by crystals of bromine
and other halogens at 20-4° K. A. N ik itin a and
A. P rich o tk o (Acta Physicochim. U.R.S.S., 1939,
11, 033—646).—Absorption spectra in the region
7000—2100 a. are recorded for eryst. Cl2 and I at
liquid H 2 temp., and for cryst. Br at liquid N 2 and
liquid H 2 temp. Cl2 exhibits a band at ~5000 a., Br
three, a t —4900, ~4200, and —3650 A., and I two,
a t —5500 and ~4750 a.
F. J. G.
Effect of density on the displacem ent of high
series lines of the alkali m etals by foreign gases.
C. F uchtbauer and G. H ausler (Naturwiss., 1939,
27, 658—659).—The displacement of the Rb lines
Is—14p and Is—20j) towards the violet when Ne is
added a t temp, up to 600° k. is cc the relative d of
the added gas. This agrees with earlier work on the
displacement of high series lines of Na and K by the
addition of inert gases. Contrary to Fermi’s theory
there was no indication of a transition of the displace
ment through zero to the red.
A. J. M.
Hyperfine structure in the spark spectrum of
iodine. S. T o lansky (Nature, 1939, 144, 754—
755).—A reply to Schmidt (A., 1939, I, 543). Con
firmation of the author’s data is afforded by Murakawa’s results (A., 1939, I, 290). Nuclear electrical
quadrupole moments calc, from hyperfine structure
may all be in error, owing to configurational inter
action.
L. S. T.
Spectra of Y v and Zr v i. F. W. P a u l and
W . A. R e n se (Physical Rev., 1939, [ii], 56, 1110—
1113; cf. Tomboulian, A., 1938, I, 544).—The B n
isoelectronic sequence is extended. Spectrograms for
150—1000 a . were obtained. The estimated abs.
term vals. of the 2J %2 ground levels are 620,000 and
798,000 cm.-1, respectively.
N. M. B.
Stark effect of Hg I. Y. I s h id a and S. H iyama
(Sci. Papers Inst. Pliys. Chem. Res. Tokyo, 1939, 36,
390—416).—The Stark effect of H g lines due to singlet
and triplet terms has been measured, using field
strengths up to 560 kv. per cm. I t is shown th at with
high field strengths the effect of the end terms cannot
be neglected for the lower principal quantum nos.
D. F. R.
Intensity and cross-sectional distribution of
the long-wave infra-red radiation (300 ¡j..) from
the high-pressure mercury arc. W . D a h l k e (Z.
Physik, 1939, 114, 205—214).—The intensity of
infra-red radiation, total, and restricted to —300
is determined as a function of Hg v.p., lamp load
(w. per cm.), and lamp diameter, and its distribution
across the tot al diameter of the radiation source is also
examined. Conditions are outlined for max. produc
tion of long-wave radiation.
L. G. G.
Element 87 (Ml). H . H u l u b e i (Compt. rend.,
1939, 209, 675—67S; cf. A., 1938, I, 5 ).—The X-ray
spectroscopic detection of Ml in the heavy alkalimetal extracts of pollucite, pitchblende, soddite, and
autunite-colombite, with the precautions used to
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obtain well-resolved spectrograms, are described.
The difference of solubility of the alkali chlorides in
EtOH is used to enrich the Ml preps. A. J. E. W.
Table of fundamental [spectrum] lines. A. T.
W illiam s (Anal. Asoc. Quim. Argentina, 1939, 27,
178—219).—The lines are tabulated in numerical
order together with their intensities.
F. R. G.
Spectrum of the torch discharge. Y. A sami
and T. H o ri (Nature, 1939, 144, 981—982).—The
torch discharge spectrum is essentially the same
as th a t of the high-tension d.c. arc. In the flame part
of the discharge, the spectrum consists chiefly of the
0 2 (Runge), NO (y), and OH bands, whilst near the
electrode N 2 and N2+ bands, and easily-excitable lines
of the electrode material, are intense. A continuous
band, of unknown origin and extending from —6000 A.
to the red end, is emitted from all portions of the flame.
L. S .T .
Atm ospheric [light] absorption. III. (Mm e .)
A. V assy and E. V assy (J. Phys. Radium, 1939, [vii],
10, 459—464 ; cf. A., 1939,1, 596).—Subtracting from
the total atm. absorption the true absorption of the
gases constituting the atm. and the absorption due to
mol. diffusion leaves the residual absorption ; this is
due to absorption by aerosols and is composed of two
different types of absorption, one neutral arid the
other selective. The latter may have two entirely
different natures, which at times co-exist. From a
consideration of theory and of experimental observ
ations, an attem pt has been made to establish the
origin of these different tvpes of absorption.
W. R. A.
Light of the night sky. G. F ro ngia (Nuovo
Cim., 1939, 16, 360—387).—A survey of the spectro
scopy of the subject. XX, intensities, and origin of
lines and bands are tabulated.
0. J. W.
Theory of the Compton effect. II. E. G óra
(Acta Phys. Polon., 1939, 7, 374—390; cf. A., 1939,
I, 51).—Mathematical.
O. D. S.
Auger and secondary X-ray electrons from
gold. R . L. M ayo and H. R . R obinson (Proc. Roy.
Soc., 1939, A, 173, 192—200).—The energies of the
Auger electrons have been measured by means of the
magnetic spectrograph, and are compared with the
energy of X-ray electrons expelled by primary Au
¿-radiation from normal Au atoms. A new val. for
h]e, l*380e X 10'17, is deduced.
G. D. P.
Neutralisation and ionisation of cæ sium and
potassium at thoriated tungsten. N. D. M or gulis and M. P. B erna d in e r (Mem. Phys. Kiev, 1939,
8 , 35—53).—A study of the phenomena of discharge
or ionisation of K and Cs ions or atoms a t Th-coated
W wires gives evidence of the structural heterogeneity
of the Tli patches. Simple relations between the
activity of the Th coating and the val. of the neutral
isation or ionisation coeff. are derived.
R. T.
Work functions of different faces of silver
single crystals. H. E. F arn sw o rth and R. P.
W in c h (Physical Rev., 1939, [ii], 56, 1067 ; cf. A.,
1931, 889).—The work functions (equilibrium vais.) of
the ( 100) and ( 111) faces, determinedphoto-elcctrically
after extended outgassing in vac., are 4-814:0-01 and
4-75 ± 0-01 e.v., respectively. Subsequent vais, for
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the (100) face were : after 2130 hr. a t room temp, in
vac., 4-65 e.v .; after 100 hr. additional heating, 4-79
e.V.; after 118 hr. further heating, 4-81 o.v. The
val. for the (111) face was unchanged by 407 hr.
additional heating.
N. M. B.
Velocity of negative ions of som e halogen salts.
C. T u d o r (Bull. Acad. Sei. Roumaine, 1936,17, 203—
208).—Measurements of ¡¿A at low pressures with
CaCl2, SrBr2, SrCl2, and BaCl2 using Thomson’s
method (Proe. Camb. Phil. Soc., 1899, 10, 241) show
th at a t 0-37—0-95 mm. the val. of |jtA x P is const,
and similar to th a t at 1 atm. for each salt. F. H.
Search for a short-range group of protons in
the D -D reaction. F. E. M y e r s , R. D. H u n t o o n ,
C. G. S h u l l , and C. M. Cren sh a w (Physical Rev.,
1939, [ii], 56 , 1104—1106; cf. A., 1938,1, 427).—A
thorough search at bombarding energies up to 300
ke.v., and a t angles 36°, 97°, and 142° to the incident
deuteron beam, gave no evidence for a short-range
group.
N. M. B.
Deuteron-deuteron, proton-helium , and deuteron-helium scattering. N. P. H e y d e n b u r g
and R . B. R oberts (Physical Rev., 1939, [ii], 56,
1092—1095).—Measurements of deuteron-deuteron
scattering a t angles 20—45° for incident deuteron
energies of 832, 720, and 614 kv. give a ratio > 1 for
observed scattering to th a t predicted by classical
theory, as modified by Mott for identity of particles.
At 832 kv. the ratio increases from 1-28 a t 15° to
3-98 a t 45°, an anomaly consistent with the presence
of a short-range repulsive force between particles in
addition to the Coulomb force. The scattering of
protons in He agreed with the Rutherford-Darwin
scattering formula for 994-kv. protons in the angular
range 20—45°. The scattering of deuterons in He,
investigated a t 657 and 880 kv., showed an anomaly
increasing from ~1 a t 20° to 4-4 at 75° and indicating
an additional repulsive nuclear force.
N. M. B.
Scattering of protons by protons.

III.

N. P.

H e y d e n b u r g , L. R. H afstad , and M. A. T u v e ,

(Physical Rev., 1939, [ii], 56, 1078—1091; cf. A.,
1938, I, 168).-—Previous investigations were repeated
with improved scattering apparatus. Results are in
general agreement with former and with other
available data.
N. M. B.
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of counter. A-EtOH and other fillings, as well as
photo-emission from the counter walls, are discussed.
L. J. J.
Tem perature factor in diffraction of electrons.
M. V. P a sisch n ik (Mem. Phys. Kiev, 1939, 8 , 3—16).
—The temp, coeff. of diffraction of fast electrons, at
293—537° k., by Ni, Cu, Bi, Ag, and MgO is quantit
atively equal to that found for X-rays (cf. Waller, A.,
1927, 816).
R. T.
Secondary em ission from evaporated nickel
and cobalt. D .E. W o o ld r id g e (Physical Rev., 1939,
[ii], 56, 1062—1063).—Curves for secondary yieldprimary energy agree well with those derived from the
equation previously deduced (cf. A., 1939,1, 590).
N. M. B.
M ultiple scattering of fast electrons. N. L.
Oleson et al. (Physical Rev., 1939, [ii], 56, 1171; cf.
A., 1939,1 ,590).—A correction.
N. M. B.
M echanism of secondary electron em ission.
R. S uhrm ann and W. K un d t (Naturwiss., 1939, 27,
707; cf. A., 1939, I, 510).—The penetrating power of
secondary electrons, and vals. of S/P , the secondary
electron emission, have been measured for films of
Be, Cu, and Ag, deposited a t 83° k . The penetrating
power in the disordered state is < in the ordered state,
because rearrangement of the lattice structure in
metallic films causes the formation of more emitting
centres in the disordered state. The possibility that
the emitting centres are atoms ionised by collision with
electrons is considered.
W. R. A.
Lim iting densities and m ol. w ts. of oxygen,
carbon dioxide, sulphur dioxide, and hydrogen
sulphide. Atom ic w eights for carbon and
sulphur. E . M o les , (Mi s s ) T . T oral , and A.
E scribano (Trans. Faraday Soc., 1939, 35, 1439—
1452).—The compressibilities of 0 2, C2H4, S02, C02,
and H 2S have been determined a t 0 °i0-001o, and
the limiting densities of the other gases relative to 0 2
are deduced. The results lead to vals. of 12-0074;
0-0002 and.32-063 for the at. wts. of C and S, respec
tively, in accord with the reduced physical vals.
deduced from recent determinations of the abundance
ratios of the isotopes.
J. W. S.

Investigations with a special Zeleny-type dividedelectrode condenser show th at the smaller nucleated
ions in city air exist in separate groups with distinct
mobilities varying with humidity in a way which
indicates th at the ions consist of droplets of H2S 0 4
and result from the aggregation of particles containing
~2200 mols. of acid or multiples thereof. The acid,
before and after aggregation, is hydrated to an extent
dependent on temp, and humidity of the atm. and on
the radius of the droplet.
N. M. B.

M ass and stability of 14C. E. P ollard (Physical
Rev., 1939, [ii], 56,1168; cf. Bonner, A., 1936,773).—
C bombarded by 3-Me.V. deuterons from a cyclotron
gave a small yield of protons of range 81-1 ± 2-0 cm.
ascribed to the reaction 13C + 2D -> 14C + 1H. The
energy change is -f-8-21 Me.v., and the mass deduced
for 14C is 14-00775+0-00025. B bombarded by both
Po and Th-C' a-particles gave groups at 42-1 and
97-6 cm., ascribed to the reaction n B -j- 4He ->
14C + 1H. The respective energy changes are -j-0-62
and +0-70 Me.v., and the mean val. leads to the 14C
mass val. 14-007974; 0-00035. Combining results,
tho val. for 14C is 14-00780±0-00020. I t is likely
th a t 14C emits an electron with an energy of 0-3 Me.v.
and has a half-life of several years.
N. M. B.

Photo-em ission in Geiger-M üller counters.
S. C. Curran and J. E. S trothers (Proc. Camb. Phil.
Soc., 1939, 35 , 654—657).—A difference is indicated
between internally and externally extinguished types

Radium protection. E. H. Q uim by (J. Appl.
Physics, 1939, 1 0 , 604—608).—A summary of the
precautions desirable in work with radioactive
materials.
L. J. J.

Interm ediate ions of the atm osphere.

A. R.

H ogg (Proc. Physical Soc., 1939, 51, 1014— 1027).—

E* (A., I.)
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Absolute intensities of the fi-lines of thorium - (■—105 o.v.) in the energy spectrum of neutrons emitted
B -)- C -f- C" and the factor for the inner transi from Po + Be.
0. J. W.
tion of y-rays. A. F lam m ersfeld (Z. Pliysilc, 1939,
Energy
distribution
and
excitation
function
of
114, 227—244).—The intensities of (3-lines in the neutrons from the transform ation of lithium with
spectrum of Th-U
C -f- C" were obtained, using a cc-rays. ' 0. H a xel and E. St u h l in g e r (Z. Pliysik,
magnetic (3-spectrograph, and the planimetrically 1939, 114, 178—184).—I t is shown th at the energy
determined areas for the lines compared with similar
areas in the continuous spectrum. In the energy distribution of the emitted neutrons may be obtained
range 7— 12 ke.v., four new lines have been found. from the excitation function for the slow neutrons
The transition factors for the A , F, and X radiation produced in a nuclear transition. The 7Li (a, n) 10B
obtained from measured line intensities are compared transition is examined and energy levels for the 10B
nucleus found a t 0-77, 1-32, and 2-09 Me.v.
with those calc, from theory.
L. G. G.
L. G. G.
(3- and y-Radiations from the active deposit
Neutron spectra of the elem ents boron and
of thoron. R. A r n o u l t (Ann. Physique, 1939, beryllium on bom bardm ent w ith a-rays. E.
[xi], 12, 241—388).—An account of the determination S tu h lin g er (Z. Physik, 1939,114,185—196; cf. pre
of the abs. energy of a standard ray (F -m j of the ceding abstract).—The UB (a, n) 14N and 9Be (a, n) 12C
transformation Th-2? —> -C), the quant, study of the transitions are studied. The resonance levels for the
intensity of conversion groups, the continuous intermediate nucleus 15N are in excellent agreement
(3-spectrum of the Th-i? —> -C transformation, and the with those obtained by Fiinfer (cf. A., 1939, I, 349).
L. G. G.
determination of systems of nuclear energy levels.
Pair em ission in the proton bom bardm ent
W. R. A.
y-Ray m easurem ent of radium . T. H. On d ie of fluorine. J. R. O p p e n h e im e r and J. S.
(Proc. Physical Soc., 1939, 51, 905—931).—Using a S ciiw in g er (Physical Rev., 1939, [ii], 56, 1066—
two-stago bridge-type electrometer valve amplifier to 1067; cf. Fowler and Lauritsen, A., 1940, I, 4).—
N. M. B.
measure the ionisation current produced in a cylindri Mathematical.
cal ionisation chamber lined with-.brass, the obliquity
Incorrect assignm ent of the supposed 27S i
and absorption corrections for finding the true from radioactivity of 6-7-minute half-life. H. A.
the measured content of a rectilinear radioactive B e t h e and W. J. H en d er so n (Physical Rev., 1939,
source were determined. Full data are tabulated for [ii], 56, 1060—1061).—Arguments against the assign
the effect on the corrections of various distance and ment 27Si to a positron activity (6-7 mini) produced by
thickness factors. Variations of mass absorption coeff. the reaction 24Mg (a, n) are summarised. On bom
of the y-rays with at. no. of the material of the bardment of Mg with 16-Me.v. a-particles from a cyclo
container screen and w ith'the thickness of the Pb tron, no positron activity W'as found but only negative
filter are given.
; N. M. B.
electrons with upper limit —2-5 Me.v. The correct
Internal absorption of .y-rays in radium - assignment is 29A1 formed by the reaction 26Mg (a, p)
N. M. B.
beryIlium neutron sources. L. F. C urtiss (J. and the mass found for 29A1 is 28-9893.
Res. Nat. Bur. Stand., .1939,23, 617—619).—Measure
Protons from (A) calcium , (B) vanadium , cop
ments of the internal . absorption of y-rays from per, manganese,, and scandium under deuteron
1-237 g. of finely powdered Bo + RaS0 4 (0-1397 g. of bom bardm ent. W. L. D a v id so n , ‘jun. (Physical
Ra), contained in a „brass 'cylinder 8 mm. internal Rev., 1939, [ii], 56, 10.61—1062).—(a ) Absorption
diameter, 24-5 mm. int'erpal'length, and with 1-mm. curves of protons from thick and thin targets of CaO
walls, is such that a correction of 5-1% must bo bombarded by 3-1-Me.v. deuterons from a cyclotron
applied in determining the R a content of such a show groups at 4-51 and 6-30 Me.v. attributed to
source from the y-ray intensity.
J. W. S.
Ca [d, p). The 4-51-Me.v. group is attributed to
Critical conditions in neutron m ultiplication. the reaction 40Ca
2H -> 41Ca + 1H . The stability
R. P e ie r l s (Proc. Camb. Phil. Soc., 1939, 3 5 , 610— of^C a is discussed (cf. Walke, A., 1937,1, 213; Nier,
615).-—Mathematical.
L. J . J.
A., 1938,1, 168).
(b ) Using 3-1-Me.v. deuterons, the reactions studied
Resonance capture of slow neutrons and
em ission of y-rays. I. N onaka (Nature, 1939, and the corresponding proton group energies (Me.v.)
1 44, S31—832).—The neutron resonance energies of are : 81V + 2H -> 62V + !H, (3-10, 5-33, 7-80); <*Cu +
+ 2H
nuclei that are not made radioactive by neutron 2H -> MCu + iH, (3-54, 4-35, 5-70);
®Cu
+
1
H,
(3-54,
4-35,
6-35);
E
5
Mn
+
2
H
->
56Mn +
capture have been determined by utilising the y-rays
emitted in the capture process itself. The intensity 1H, (3-40, 4-62, 6-57); 45Sc + 2H -> «Sc + XH, (4-48,
of the y-rays produced by slow neutrons plotted 6-78). The calc. mass. vals. are S2V 51-9580:i:0-0013,
against thickness of paraffin placed between the MCu 63-9572±0-0016, 66Cu 65-9551 ±0-0016, 55frln
N. M. B.
I) + D neutron source and the detector shows max. 54-9643±0-0025, 46Sc 45-9682±0-0013.
representing resonance levels for Hg, Cd, and Bi. Fe
Radioactivity of 5GM n. R. H . B acon , E. N.
has no distinct resonanco groups.
L. S. T.
Gr isew o o d , and C. W. van d e r M e r w e (Physical
Low-energy neutrons em itted from beryllium Rev., 1939, [ii], 56, 1168; cf. Dunwortli, A., 1939, I,
bombarded with a-particles. M. B e n in i (R. C. 442).—The electrons ejected from a thin lamina fit an
A tti Accad. Lincei, 1939, [vi], 2 9 , 590—596).— energy group having an extrapolated end-point
Measurements with a modified coincident counter between 1-50 and 1-75 m e2, indicating a y-ray line
method confirm the presence of a low-energy band of,000—700 ke.v. Marked straggling to ~3-90 m e 2
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may indicate a line a t ~ L 7 Me.v. The possibility of
other lines between the two mentioned is discussed.
N. M. B.
Nuclear isom erism in zinc. J. W. K e n n e d y ,
G. T. S eaborg , and E. S egre (Physical Rev., 1939,
[ii], 56, 1095—1097; cf. A., 1939, I, 232). 69Zn has
two isomeric states differing by 0-47 Me.v. The
upper state decays to the lower with a half-life of
13-8 hr., omitting a y-ray which has an internal con
version coeff. <0-1. The lower state decays to 69Ga
with a half-life of 57 w in. The most probable val. for
the spin difference between the states is 5. N. M. B.
Radioactive isotopes of indium from a-bombardm ent of silver. L. D. P. K in g and W. J.
H e n d e r s o n (Physical Rev., 1939, [ii], 56, 1169).—
Ag bombarded with 16-Me.v. a-particles gives a 20min. period due to u2In formed by the reaction
10!)Ag (a, n) 112In, and a 65-min. period due to 110In
by the reaction 107Ag (a, n) 110In. The former had
previously been erroneously ascribed to i n In (cf.
Lawson, A., 1937, I, 594; Barnes, A., 1939, I, 592).
A 72-sec. period may be due to m In but not to 111In.
Weak activities of ~ 9 hr. and 2—3 days are discussed.
N. M. B.
[3-Spectra of iodine. G. F. T a p e (Physical Rev.,
1939, [ii], 56, 965—971).—Momentum distributions of
the p-particles emitted by I isotopes were examined in
a large H 2-filled cloud chamber in a uniform magnetic
field. Curves are given and end-points are compared
with those extrapolated from Fermi and KonopinskiUhlenbeck plots. y-Radiation was found with each
activity. Experimental
p-ray
energies
are :
128I (25±1 min.) 2-40±0-07,126I (13-0±0-3 days) 1-20
±0-03, 131I (8-2±0-3 days) 0’687±0-010, 130I (12-5±
0-5 hr.) 0-83±0-03 Me.v. Estim ated y-ray energies
a re : 128I a n d 126I (?), 1311 0-27a n d 0-46,1301 0-59Me.v.
Fermi theory gives the better agreement with
experiment.
N. M. B.
Fission of protactinium . N. B o h r and J. A.
W h e e l e r (Physical Rev., 1939, [ii], 56, 1065—1066).
—The production of fission by neutrons of energy
< 2 Me.v. but not by thermal neutrons (cf. Grosse, A.,
1939,1, 546) is in agreement with the theory recently
reported (cf. ibid., 595).
N. M. B .
N ew form of disintegration product of th e
uranium nucleus. V. G. C h l o p in , M. A. P a s n ik Ch l o p in , and N. F. V olkov (Compt. rend. Acad.
Sci. U.R.S.S., 1939, 24, 665—667).—Na pyrouranate,
after prolonged bombardment with slow neutrons, was
freed from occluded Rn and air was then drawn over
the salt and through Si0 2 gel a t —110°. The gaseous
disintegration product collected in the gel was ex
tracted with dil. HC1 and the solution mixed with dil.
BaCl2, SrCl2, and La(N0 3)3 solution. These metals
were then separately pptd. as chromatej sulphate, and
hydroxide respectively and the radioactivity of the
ppts. was determined. The presence of activity in all
three, and the half-life periods of the radio-elements
concerned, show th at radio-Xe and -Kir are secondary
products of the TJ disintegration.
L. G. G.
Fission of uranium under deuteron bom bard
m ent. D. H. T. G a n t (Nature, 1939, 144, 707).—
Bombardment of U with high-energy deuterons affords
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evidence th a t radioactive nuclei with a range of
~ 2 cm. are projected from the target. The threshold
for the deuteron-induced fission lies a t —S Me.v., and
the cross-section increases rapidly in the range 8—9
Me.v.
L. S .T .
Delayed neutron em ission accompanying uran
ium fission. K . J . B ostrom , J. K o ch , and T.
L atjritsen (Nature, 1939, 1 44, 830—831).—In addi
tion to the 12- and 45-sec. periods already known,
periods of ~ 3 sec. and 0-1—0-3 sec. for the delayed
neutron emission accompanying U fission have been
detected. These results can be correlated with
measurements (A., 1939,1, 398) on short [3-ray periods
from U fission, and can be explained by theoretical
considerations put forward by Bohr and Wheeler (ibid.,
595).
L. S. T.
Uranium and atom ic power. R . D. R oberts
and J. B. H. K ttper (J. Appl. Physics, 1939,10, 612—
614).—A review of existing evidence indicating th at
the probability of economic application of energy re
leased by fission of U nuclei by slow neutrons in a chain
reaction is remote.
L. J. J.
Interaction of fast neutrons w ith the uranium
nucleus. L. G o l d s t e in , A. R og o zin sk i , and R. J.
W alen (J. Phys. Radium, 1939, [vii], 10, 477—486).
—The elastic and inelastic diffusion of fast neutrons
(from Po + Be) by U has been investigated, using a
H 2 ionisation chamber (at 35 atm. pressure). The
possibility of applying this mothod to establish the
liberation of neutrons from the rupture of the U
nucleus bombarded by fast neutrons is discussed, and
it is concluded that, although this type of rupture is
possible, the nos. characterising this process cannot be
defined unless definite knowledge is obtained on
inelastic diffusion. The diffusion data indicate th at
reactions in branched chains, if at all possible, can be
observed with very small amounts of U. W . R. A.
Existence and characteristics of absorbable
ionising radiations em itted by com m on m etals.
J. A. R ebo u l (J. Phys. Radium, 1939, [vii], 10, 470—
476).—The ionisation of air in a closed vessel can be
explained by assuming th a t the metal of the walls of
the vessel emits easily absorbable ionising radiations
under the action of cosmic rays (cf. A., 1939,1, 297).
This emission has been correlated with the intensity of
cosmic irradiation as a result of experiment, and differ
ent ordinary metals (Sn, Pb, Fe, Cu, Zn, Ni, Al) have
been compared from this viewpoint. The absorption
coeff. of these radiations for air and Al has been ex
perimentally determined, and their X are deduced.
W. R. A.
Neutrons in cosm ic rays. G. Cocconi and V.
T ongiorgi (Naturwiss., 1939, 2 7 , 740— 741).— To
discover the existence of neutrons in cosmic rays, the
effect of the rays on saturated aq. KMn04, from which
radio-Mn (half-life 2-5 hr.) would be produced by
neutrons, was investigated. Experiments were car
ried out a t heights of 120, 2000, and 3500 m., but in
no case could neutrons be detected.
A. J, M.
Allowed directions of cosm ic rays a s an exist
ence problem of m athem atical analysis. I.
O patow ski (Science, 1939, 9 0 ,4 6 3 —464)., L . S .T .
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Air m ass effect on cosm ic-ray intensity. D. H.

i (/. g)

1073).—A search for an anomalous directional in
tensity pattern in the sky gave a directional intensity56, 1169—1170; cf. Blackett, A., 1939,1, 55).—Data zenith angle (z) curve indicating symmetrical promin
were obtained indicating a marked change in intensity ences a t z = ¿ 20 ° and probably others a t z = ± 10°
at the fronts separating different air masses. Results and ±40° (cf. Cooper, A., 1939^ I, 445). N. M. B.
are explained mathematically.
N. M. B.
Origin of cosm ic radiation. H. A l fv e n (Physi
World-wide variations of the earth’s m agnetic cal Rev., 1939, [ii], 56, 1060).—A reply to Sabato (cf.
field and the intensity of cosm ic radiation. 0. A., 1939,1, 444).
'
N. M. B.
God art (Physical Rev., 1939, [ii], 56, 1074—1077).—
Cosmic
rays.
P.
M.
S.
B
lackett (J. Inst. Elect.
Mathematical. I t is suggested th at the principal part
of the fluctuations of the earth’s magnetic field, cor Eng., 1939, 85, 681—684).—A lecture.
related with changes in the intensity of cosmic radi
Decay of penetrating cosm ic rays. II. E. M.
ation, is due to intensity variations of the ionospheric B r u in s (Proc. K. Akad. Wetensch. Amsterdam, 1939,
currents. Quant, agreement with experiment is 42, 740—744; cf. A., 1939, I, 175).—Theoretical.
deduced.
N. M. B.
O. D. S.
Heavy electron and cosm ic rays. G. B e r Changes of intensity and com position of cos
m ic rays with m agnetic latitude. P. A u g er , n a r d in i (Nuovo Cim., 1939, 1 6 , 262—268).—
O. J. W.
R. G r £ g o ir e , R. M aze , and B. G oldschmidt (Compt. Historical.
rend., 1939, 2 0 9 , 794—797).—Counter measurements
Production of bursts and the spin of the m eson.
on voyages between latitudes 40° N. and 38° S. confirm II. J. B habha , H. Carm ichael , and C. N. Cho u (Proc.
that the ratio of mesotrons to electrons remains Indian Acad. Sci., 1939, 1 0 , A, 221—223).—Theoret
accurately const., and thus support the theory that ical. The meson has a spin of 1 unit.
W. R. A.
cosmic electrons result from decomp, of mesotrons.
p-Decay and m esotron lifetim e. R S e r b er
The variation of the no. of showers with latitude is
(Physical Rev., 1939, [ii], 56, 1065).—Mathematical.
that of the no. of single particles.
A. J. E. W.
Difficulties arising in Yukawa’s theory, if the mesotron
Intensity of m esotrons in the upper atm o is assumed to have spin one, are examined.
sphere. E. G. D ym ond (Nature, 1939,144, 782).—
N. M. B.
The intensity of vertically-directed mesotrons,
Neutral m esotrons and electron pairs. J.
measured with shielded coincidence counters in S olomon (Compt. rend., 1939, 2 0 9 , 678—680).—
balloon flights, rises to a max. at —80 mm. pressure Theoretical. Gamow and Teller’s theory of nuclear
(16 km. height). The val. a t this height is ~ nine forces (A., 1937, I, 214) is included in the generalised
times the ground level val. (cf. A., 1939, I, 445), but theory of the neutral mesotron.
A. J. E. W.
the true increase is probably < this. The discrepancy
Absorption of slow m esotrons in m atter. H.
between this val. and the theoretical intensity vari
ations deduced by Euler and Heisenberg can be Y ukawa and T. Okayama (Sci. Papers Inst. Phys.
removed by assuming a min. energy of mesotron Chem. Res. Tokyo, 1939, 36, 385—389).—I t is
confirmed mathematically th at in the passage through
production of ~800 Me.v.
L. S. T.
a dense medium the capture by a nucleus takes place
Investigations of comic-ray showers of atm o after
the mesotron has been brought to rest, whilst in
spheric origin, using two cloud cham bers.
gaseous medium spontaneous disintegration occurs
A. C. B. L ovell and J. G. W ilson (Nature, 1939,144, abefore
the mesotron has completely stopped. In Pb
863—864).—The occurrence of large cosmic-ray
showers originating high in the atm., and their trans the mesotron is absorbed in ~10-® sec. D. P. R.
ition behaviour in A1 and Pb, have been investigated
Electric quadrupole and m agnetic dipole
using two simultaneously operated cloud chambers. m om ents of 6Li and 14N. M. E. R ose (Physical
In Pb and in Al, large showers are the product of only Rev., 1939, [ii], 56, 1064).—The discrepancies between
a slight multiplication of pre-existing shower groups calc, and observed nuclear magnetic moments are
(A., 1936, 658). In the light elements, large showers examined with reference to the non-spherically
will be relatively more frequent than is indicated by symmetric nuclear forces invoked to account for the
the cascade theory applied to a single entrant particle. existence of the electric quadrupole moment of the
deuteron (cf. A., 1937, I, 435). As a consequence of
L. S. T.
Cosmic-ray observations in the stratosphere the angular dependence of the forces an electric
with high-speed counters. L. F. C u r tiss , A. V. quadrupole moment should be expected for 6Li and
A stin, L. L. S tockmann , and B. W. B rown (J. Res. 14N and approx. vals. are deduced.
N. M. B.
Nat. Bur. Stand., 1939, 2 3 , 585—595).—Using a
Lim its of validity of quantum m echanics. G.
Neher-Harper circuit in conjunction with large
W
ataghin (Nature, 1939, 1 4 4 , 754).—Theoretical.
Geiger-Miiller counters, it has been found th at the
L. S. T.
max. cosmic ray intensity is 0-55% of th at obtained
Exchange
force
between
three
heavy
particles
from 1 mg. of Ra a t a distance of 1 m., and occurs at
an atm. pressure of 60 millibars. The very low in due to the m eson exchange field. L. J anossy
tensity a t 5 millibars previously recorded (Physical (Proc. Camb. Phil. Soc., 1939, 3 5 , .616—621).—
Mathematical. The second-order approximation for
Rev., 1938,5 3 , 23) could not be confirmed. J. W. S.
the exchange potential between three heavy particles,
Schrem p's theory of cosm ic ray fine structure. involving emission and subsequent absorption of'two
H. S. R ibner (Physical Rev., 1939, [ii], 56, 1069— mesons, is considered.
L. J . J.
L oughridge and P. G ast (Physical Rev., 1939, [ii],

x (h),

h
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The particie aspect of m eson theory. N. K em (Proc. Roy. Soc., 1939, A, 173, 91—116).—An
aspect of the meson equations is developed in which
the similarity to Dirac’s equation of the electron is
emphasised. The equations are of the Dirac type but
involve matrices obeying a different scheme of
commutation rules. The algebraic properties of these
matrices are studied in detail, and a comparison with
other formulations is given.
G. D. P.
m er

Self-consistent field w ith exchange for carbon.
A. J tjoys (Proc. Roy. Soc., 1939, A, 173, 59—67).—
Solutions of Pock’s equations have been obtained for
the normal states of C+4 and C++, and for all three
configurations arising from the normal configuration
of neutral C. Tables of wave functions and energies
are given.
G. D. P.
Theory of the proton. P . J . W iś n ie w s k i (Acta
Phys. Polon., 1939, 7, 310—317).—Mathematical.
On the hypotheses th at the proton is composed of a
positron revolving about a neutron and th at the
particles attract each other with a force inversely oc
the fourth power of their distance and cc the product
of their mases, a model is constructed from which vals.
for the magnetic moments of the proton, the neutron,
and the deuteron in accordance with experimental
vals. may be calc.
O. D. S.
Binding energy of 3H. P. W. B r o w n (Physical
Rev., 1939, [ii], 56, 1107—1110).—Mathematical. A
calculation of the consts. in the meson type of
potential is made.
N. M. B.
Scattering of light in B ose-E instein and F erm iDirac gas. B. N. S in g h (Phil. Mag., 1939, [vii],
28, 635—641).—Mathematical. In non-degeneracy
the effects of Bose-Einstein and of Permi-Dirac
statistics are respectively to increase and to decrease
the scattering coeffs. as compared with the classical
vals., and in degeneracy the scatterings tend re
spectively to infinity and to zero.
P. J. G.
Physical processes in the gaseous nebulae.
VII. Transfer of radiation in the Lyman con
tinuum . J. G. B a k e r , L. H. A l l e r , and D. H.
M en zel (Astrophys. J., 1939, 90, 271—280; cf. A.,
1939, I, 501).—Theoretical.
L. S. T.
M easurem ents of the velocity of light. (A)
(b ) M. E. J. G h e u r y d e B ray
(Nature, 1939, 144, 945; cf. A., 1939, I, 589).— (a )
Assuming th a t h and the energy given out by an
excited atom remain unchanged, a change in c is in
consistent with the observed constancy of the X of
the red Ca line. Unsuspected systematic errors in the
determinations of c are probable.
(b ) A reply to the above. The decrease in c de
duced from the red shifts is ~1 in 6 X 108 for 30 years,
which is not inconsistent with the apparent constancy
of the red Ca line. The data given previously (loc.
cit.) cannot be dismissed on the ground of unsuspected
systematic errors.
L. S. T.
X 3400 bands of P H and PD . M. I sh a q u e and
R. W. B .P ea rse (Proc. Roy, Soc., 1939, A, 1 7 3 ,265—
277).—The band of PD analogous to the X 3400 band
of PH has been photographed and analysed. A
(L ord ) K it c h e n e r ,
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catalogue of wave nos., intensities, and classification
has been deposited in the archives of the Royal Society.
G. D. P.
Spectrum of rubidium hydride, RbH. I.
A nalysis. II. Potential curves, wave func
tions, and intensity distribution. A. G. G aydon
and R. W. B. P earse (Proc. Roy. Soc., 1939, A, 173,
28—37, 37—47; cf. A., 1938, I, 491).—I. The
spectrum was photographed in the X range 4600—
6600 A., and a rotational and vibrational analysis was
made. The spectrum is of the many-line type charac
teristic of the alkali hydrides.
II. The intensity distribution is described; in
addition to the normal Frank-Condon parabola there
are subsidiary parabola; the presence of which is
accounted for by a wave-mechanical treatm ent. Good
agreement with the observations is obtained.
G. D. P.
Binding of stoicheiom etrical excess of sodium
in sodium chloride crystals containing strontium
chloride. H. P ic k (Z. Physik, 1939, 114, 127—
132).—NaCl crystals containing SrCl2 and excess of Na
exhibit two new types of at. binding detectable by the
absorption spectra a t low temp. The new bands are
due to the Sr.
L. G. G.
U ltra-violet lum inescence of sodium chloride
crystals irradiated w ith X-rays at liquid air
tem peratures. M. L. K atz and R. E. S olo MONitTK (Compt. rend. Acad. Sci. U.R.S.S., 1939, 24,
683—686).—The ultra-violet luminescence spectra
excited by X-rays in naturally plastically deformed,
tempered, and tempered and plastically deformed
rock-salt crystals are measured by means of a quartz
monochromator and photon counter. The bands are
given, and their causes discussed.
L. G. G.
Ultra-violet band system of carbon m onoselenide. R. F. B arrow (Proc. Physical Soc.,
1939, 51, 989—991).—The system was produced in a
heavy-current uncondensed discharge through a Si
tube containing traces of a mixture of Al, Se, and a
hydrocarbon' grease. Accurate consts. are derived
from measurements of 12 heads in the region XX2760—
3054, and an expression for the heads is obtained.
The vibrational coeffs. of this expression, and the
estimated val. 6-8 e.v. of the dissociation energy of the
ground state of CSe, are satisfactorily related to those
of CO, CS, and SiSe (cf. A., 1939, I, 238). Attem pts
to develop the corresponding system of CTe were
unsuccessful.
•
N. M. B.
Application of the new analysis of m olecular
spectra to som e interesting m olecules. Sim ple
relation between frequencies of the sam e m ole
cule in the gaseous and liquid states. H. D e s landres (Compt. rend., 1939, 209, 865—869; cf. A.,
1940,1, 8 ).—The author’s analysis is applied to Raman
vv for gaseous and liquid SiH4, NH3, HC1, DC1, C2H 2,
and C2D2, and for liquid and solid S. In general the
principal v for the liquid is slightly < th a t for the
vapour, and the difference is related to the no. of
electrons in the mol.
A. J . E. W.
Absorption spectra of vapours in presence of
a foreign gas. M. K a n tzer (Compt. rend., 1939,
209, 675).—Progressive addition of H2, N2, 0 2, or
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C0 2 to ICI vapour (pressure^ >0-1 mm.) increases the
absorption coeff. (a) to a limiting val. which depends
on the gas added. With p <0-1 mm. a rises to a max.
and then falls to a limiting val., both depending on the
gas.
A. J. E. W.
Absorption spectra of som e substituted
nitrosobenzenes. Evidence for m esom eric effect.
H . H . H odgson (J.C.S., 1939, 1807).-—The absorption
spectra of PhNO (I) and its o-OEt-, -I-, -Br-, and -Clsubstitution derivatives have been determined in
alcoholic solution (cf. A., 1937, II, 251). Relative to
(I) the shifts of the absorption bands of the o-halogenoderivatives are in the order of the negative inductive
effects of the halogens (I < Br < Cl). The displace
ment differences are small and appear to indicate the
existence of positive mesomeric effects in the order
Cl > Br > I (cf. Baddeley et al., A., 1936,165), which
are not, however, > the negative inductive effects.
In the case of the o-OEt-derivative the feeble negative
inductive effect of the OEt group is
thé positive
mesomeric effect.
A. J. M.
Absorption spectra. H. T in t e a and P . P ogâx geanu (Bull. Acad. Sci. Roumaine, 1938, 20, 96—99).
—Extinction curves and spectrograms for anthracene
and pyrene are reproduced. The XX a t max. can be
determined more accurately by means of the HartleyBaly method than from extinction coeffs. C. R. H.
U ltra-violet absorption spectra of latent
m osaic and ring-spot viruses and of their nucleic
acid and protein com ponents.—See A., 1939, III,
1105.
Colour of dyes. L. P a u l in g (Proc. Nat. Acad.
Sci., 1939,25,577—582).—A theory of colour based on
the resonance of electric charge between atoms of the
dye mois, has been developed which allows the
frequencies and intensities of the absorption bands of
dyes to be approx. calc. The band of longest X,
representing the transition from the normal state with
nodeless wave-function to the excited state with a
wave-function (or two wave-functions for degeneracy)
with a single nodal plane, is predicted to be the most
intenso band for many dyes. The theory is discussed
in relation to the resonating structures of benzaurin,
various ketones, acridine-yellow, picric acid (I), etc.
The predicted and observed vais, of the integrated
absorption coeff. agree. The formation of mol. com
ounds between (I) and hydrocarbons and the inuence on the eglour of (I) is discussed. W. R. A.
Far infra-red absorption spectrum and the
rotational structure of the heavy water vapour
m olecule. N. F uso n , H. M. R a n d a l l , and D. M.
D en n iso n (Physical Rev., 1939, pi], 56, 982—1000;
cf. A., 1937, I, 495).—Using a large-aperture selfrecording grating spectrograph, the spectrum of D ,0
was investigated from 23 to 135
Data and relative
intensities of 210 pure rotation absorption frequencies
are tabulated. The energy levels up to j — 11 of a
zero-order approximation to the D20 asymmetric
rotator mol. were computed and con\ for zero point
vibration and centrifugal stretching in the ground
state. These levels corr. to fit the positions and
intensities of the experimental data give 111 distinct
energy levels.
K M. B.

Fundamental rotation-vibration band of nitric
oxide. R. H. G i l l e t t e and E . H. E y s t e r (Physical
Rev., 1939, [ii], 56, 1113—1119).—Measurements at
high dispersion with an echellette grating spectro
meter and a complete analysis are reported. Result
ing consts. combined with those derived from existing
electronic data give the following mol. consts. for the
normal state of the mol. :
== 1904-03 (2n 1/2),
1903-68 ,(2n 3/2) cm.-1,
= 13-97 cm.'1, weyt =
-1 -2 0 x 10-3 cm.-1, Be = 1-7046 cm.-1, I c = 16-423 x
10-40 g. sq. cm., rt = 1-1508 a,
N. M. B.
Infra-red absorption spectra of arsine, deuteroarsine, and deuterophosphine. E. L e e and C. K.
Wu (Trans. Faraday Soc., 1939, 35, 1366—1373).—
The infra-red absorption spectra of gaseous AsH3,
AsD3, and PD 3 have been studied over the v range
500—2500 cm .-1 Comparison of the observed and
calc. vals. of the absorption frequencies indicates th a t
the valency force field represents the actual intramol.
forces. Detailed study of the 2120 cm .-1 band of
AsH 3 indicates th at I a — 7-43 x 10~so g.-cm .2
J. W. S.
Infra-red absorption of phenolic compounds.
M. M. D avies (Trans. Faraday Soc., 1938, 34, 1427—
1429).—Measurements on o-C0H 4C1-OH and oC6H 4(OH)2 substantiate the new cases of cis-trans
isomerism postulated by Pauling (A., 1936, 718).
F. L. U.
Frequency of the hydroxyl group in binary
m ixtures. III. Combination spectra of solu
tions of m ethyl alcohol in benzene, chlorobenzene, fluorobenzene, acetone, dioxan, ethyl
ether, isoam yl ether, pyridine, and piperidine.
V. I. M altshev (Compt. rend. Acad. Sci. U.R.S.S.,
1939, 24, 676—679; cf. A., 1939, I, 249).—The
solvents containing 0 and N give rise to association
bands with max. a t 3520 and 3406 cm .4 respectively,
whereas the benzenoid solvents only widen and dis
place the MeOH vapour line (3672 cm.-1) to about
3630 cm .-1 To avoid self-association the concns. of
the solutions were > 10% ; the bands may therefore
be ascribed to H-bond formation.
L. G. G.
M olecular associations of cholesterol from
absorption spectra in the near infra-red. (Ml l e .)
C. S t o r a and R. F r e y m a n n (Compt. rend., 1939, 209,
752—754).—Intensity measurements on the second
harmonic of the non-assoeiated OH band a t —0-96
show th at cholesterol (I) is associated more or less in
the fused state (150°) and in CHC13, CC14, and C6H a ;
marked association also occurs between mols. of (I)
and E taO, COMe2, NH 2Ph, or NPhMe2. Ovolecithin
in CHC13 or CC14 gives no OH band, and does not
associate with (I) in CC14.
A. J. E. W.
Occurrence of overtone lines in Ram an eSect.
S. B h a g a v a n ta m (Proc. Indian Acad. Sci., 1939, 10,
A, 224—228).—'Theoretical. For HC1, HBr, H2, N2,
and 0 2 the intensity of the fundamental is 150—500
times th a t of the overtone.
W. R. A.
Continuous w ings occurring in Ram an effect.
K. B a ta y y a (Proc. Indian Acad. Sci., 1939, 10, A,
253—261; cf. A., 1939,1, 403).—Using exposures of a
duration which -wall give identical peak intensity vals.
for the 4358 a . Hg line when scattered by C6H 6 and
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«/cZohexane (I), the intensity of the wing obtained
with CjH,, is > th at with (I) and similarly for the
horizontal components of the scattered radiation of
both. The horizontal component of the wing in (I)
is > th a t for AcOH although the optical anisotropy is
less. AcOH and C6H Ghave approx. the same optical
anisotropy but the intensity of the wing in AcOH is
th at in C6H 0, owing possibly to mol. association in
AcOH. The absence of a max. separated from the
centre of the liquid wing at temp, up to 200° is estab
lished. The appearance in the neighbourhood of the
Rayleigh line of discrete lines in solids, continuous
wings in liquids, and rotational Raman effect in gases
is considered to be one comprehensive phenomenon
arising from relative differences in thermal movements
ofmols.
W. R.A.
Ram an spectra of fused nitrates. P. A. M oses
(Proc. Indian Acad. Sci., 1939, 10, A, 71—76).—
The Raman spectra of fused N aN 03, K N 03, and
A1(N03)3 have been obtained. The. depolarisation
factors of the various lines are given and discussed.
The overtone a t 1660 cm .4 is recorded for the first
time. For N aN 0 3 the distribution of intensity in the
wing accompanying the Rayleigh scattering of the
4047 a . Hg line has been studied.
W. R.A.
Ram an and infra-red spectra of uranyl salts.
Structure of the uranyl group. G. K. T. Co n n
and C. K. W u (Trans. Faraday Soc., 1938, 34, 1483—
1492).—Raman spectra of aq. solutions of TJ02(N03)2,
U 0 2C12, and U 0 2S04, and infra-red absorption spectra
(4—14 |x.) of cryst. U 0 2C12 and U 0 2(OAc)2 have been
determined. No certain inference can be made re
garding the vertex angle of XJ02".
F. L.U.
Werner com plexes. Ram an spectra of tetraand hexa-co-ordinated com plexes. I. Chlor
ides, cyanides, and nitrites. J. P. M a t h ie u and
S. Co r n ev in (J. Chim. phys., 1939, 36, 271—279).—
Data are recorded for the Raman spectra of the follow
ing : H 2SnCI6, K 2Zn(CN)4, Na 2Ni(CN)4, Na 2Pd(CN)4,
Na 2Pt(CN)4, K 3Fe(CN)0, K 4Fe(CN)6, K 3Co(CN)6,
K 3Rh(CN)„ K 3Ir(CN)6, Na 2P t(N 02)4, Na 2Pd(N 02)4,
Na 3Rh(N 02) 6, Na 3Ir(N 02)8' An improved arrange
ment for measuring the depolarisation factor of the
Raman lines is described (cf. A., 1937, I, 394).
F. L. U.
Ram an effect and chem ical constitution. In
fluence of constitutive and other factors on the
double bonds in organic com pounds. II. Ef
fect of the phenyl group on the carbonyl bond in
esters. G. V. L. N. M u rty and T. R. S e sh a d ri
(Proc. Indian Acad. Sci., 1939, 10, A, 307—316; cf.
A., 1939, I, 121).—The Raman spectra of PhOBz,
Ph einnamate, and PhOAc are recorded and com
pared with those of Me and E t esters. The C!0
frequency (v) in Ph esters is ~20 —30 cm .*1 > in
alkyl esters, v for esters of BzOH is < th a t for the
corresponding esters of aliphatic acids. When Ph is
attached to the C of a C‘,0 group v is lowered. An
explanation of the changes in val. of v, based on
electromeric polarisation and resonance, is advanced.
W. R. A.
Physico-chem ical study of the ozonides of
ethyl einnamate and styrene. Ram an spectra,
ultra-violet absorption, heat of ozonisation, di

electric

constant,

and

dipole

m om ent.

E.

B r in e r , A. G e l b e r t , and F. P errottet (Helv. Chim.

Acta, 1939, 22, 1491—1496).—The Raman spectrum
of the ozonide of E t einnamate (I) is similar to th at of
other ozonides, but retains the intense 1628 cm .-1
frequency due to the ethylenic linking. The ultra
violet absorption spectrum also accords with those of
other ozonides. The heat of ozonisation of (I) is ~94
kg.-cal. per g.-mol. The similarity between the dipole
moments of (I) and of its ozonide (1-84 and 2-00 d .,
respectively) indicates th at the electrical symmetry is
not changed by the addition of 0 3. Attempts to make
similar measurements with styrene ozonide have been
unsuccessful owing to its instability.
J. W. S.
Ram an efiect in fluorene. D. P o s w ia t (Acta
Phys. Polon., 1939, 7, 367— 373).— The Raman
spectrum excited by X4358 a. in a solution of fluorene
in CS2 has been measured and analysed, 0 . D. S.
Ram an spectra of alum inium and arsenic
trim ethyls. F . F e h e r and W. K olb (Naturwiss.,
1939, 27, 615—616).—Raman spectra of AlMe3 and
AsMe3 in the liquid state have been examined. If
inner vibrations of the Me groups are discounted and
the mols. treated as “ tetratom ic,” six fundamental
w should characterise both possible symmetry models,
D?jhor CSv, and spectroscopic activities of both models
are discussed. Both mols. give seven lines not assign
able to Me. The pyramidal {C3v) model, which re
quires four Raman-active w, is favoured. The
appearance of two of the extra lines is due possibly to
breakdown of selection rules in respect of the liquid
state or to rotation of Me. The seventh line is
attributed to either Fermi resonance or association.
W. R. A.
Ram an spectrum of trim ethylalum inium
ethyl etherate. F . F e h e r and W. K olb (Natur
wiss., 1939, 27, 616).—Comparison of the Raman
spectrum of AlMe3 E t etherate (I), which has been in
vestigated in the liquid state, with those of AlMe3 and
E t20 shows th at it is not additive and indicates that
(I) is a mol. compound in which E t20 mols. are bound
very closely to Me groups.
W. R. A.
Absorption and diffusion of ligh t by turbid
m edia. A. B outaric (Bull. Acad. Sci. Roumaine,
1938, 20, 12—22).—Photometric measurements of the
absorption of light by suspensions of mastic and of the
diffusion in a plane a t right angles to the incident
beam confirm the conclusion reached theoretically that
i / I Q= Axe~Bx, where i j l 0 is the ratio of the intensities
of the diffused and incident light, x is the coeff. of
absorption of the suspension, and A and B are consts.
characteristic of the apparatus.
F. H.
Infra-red radiations ; quenching effects on
zinc sulphide phosphors. G. G. B l a k e (J. Proc.
Roy. Soc. New South Wales, 1939, 73, 112—124).—
The quenching effect of infra-red radiation of X0-4—
> 7 y.. on ZnS, ZnS-Cu, and CuS phosphors during and
a f t e r illumination with visible light causing fluores
cence has been studied. Quenching is more marked
after removal of the exciting radiation. Phosphores
cent emission increases with the temp, of the phosphor.
A photographic process employing the effects ob
served is suggested.
L. J . J.
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Total light intensity from m ixed phosphors.
P. B ra u er (Z. Physik, 1939, 114, 245—250).—An
apparatus is described for measuring the intensity of
phosphorescence of a mixed phosphor in terms of the
separate intensities of each luminescent component,
and its use exemplified in the case of CaO-Sm-Pr
mixed phosphor.
L. G. G.
Chemiluminescence of lum inol. E. S. W asher 
man (Compt. rend. Acad. Sci. U.R.S.S., 1939, 24,
704—706).—The effect of pa on the Co”-cataIysed
luminescence of 3-aminophthalhydrazide during oxid
ation with H 20 2 is examined.
L. G. G.
Effect of temperature and exposure to X-rays
on tribolum inescence. F. G. W ic k (J. Opt. Soc.
Amer., 1939, 29, 407—412).—The effect of exposure
to X-rays at room temp, and liquid air temp, on
triboluininescent emission of fluorite, sphalerite,
kunzite, quartz, and U nitrate when ground a t temp,
between 60° and liquid air temp, resembles th at of
exposure to Ra. Temp. max. of triboluminescence
are associated with phosphorescence and thermo
luminescence max. a t slightly higher temp.
L. J . J .

Determination of the sensitivity of a photon
counter. I. L . R oich (Compt. rend. Acad. Sci.
U.R.S.S., 1939, 24, 687—689).—The spectral and abs.
sensitivities of a P t-H photon counter are determined,
using black-body radiation and a quartz mono
chromator as energy source. The limit sensitivities
(quanta cm .*2 seer1) are given for the range 2000—
3200 a .
L. G. G.
Excitation of oscillations by m eans of a
dynatron in a circuit with uniformly distributed
electrical constants. W. M a je w s k i (Acta Phys.
Polon., 1939, 7, 340—356).—Mathematical.
0. D. S.
Rectifying effect of semi-conductors with
blocking layers. S. I. P ek a r (Mem. Phys. Kiev,
1939, 8 , 27—34).—Theoretical. The field formed in
the blocking layer of a rectifying electrode favours
diffusion of ions into the blocking layer only when
a current is passing in the favoured direction. R. T.
Secondary electron em ission and charge phen
om ena in insulators. H . H in t e n r e r g e r (Z.
Physik, 1939, 114, 98—109).—Conditions a t the
surfaces of insulators (mica, 4 ¡j.. thick A120 3, and
NaCl) subjected to bombardment with electrons of
variable velocity are examined.
L. G. G.
Electrification of powders by free fall. G.
M orris (Proc. Physical Soc., 1939, 51, 1010—1013;
cf. Fleming, A., 1939, I, 307).—Quant, investigation
shows th at for a given powder the quantity Q of
electricity generated cc -\/{hw), where h — height of
fall and w = wt. of powder. I t is independent of the
nature of the surface of the receiving vessel and of the
capacitance of the measuring system. Under given
conditions of fall, Q increases rapidly with increasing
fineness of the powder.
N. M. B.
Electrification by bubbling and dipole m om ent.
G. L overa and A. P ochettino (Nuovo Cim., 1939,
16, 337—347).—Measurements have been made of the
amount of electrification produced by bubbling N 2
through solutions of o-, m-, and p-disubstituted arom-

n (a-c )

atic compounds in non-polar solvents. Solutions of
non-polar solutes produce no electrification, whereas
with polar solutes the electrical charge produced
increases with [i. of the solute.
0. J. W.
Electric strength of gases, m easured by corona
discharge. W. M. T h o r n to n (Phil. Mag., 1939,
[vii], 28, 666—678; cf. A., 1933, 332).—Max. coronastarting gradients (G) for a large no. of gases and
vapours are given and compared with the electron
mean free path (L). The gases fall into five groups,
for each of which GL is const.; this suggests that the
energy of ionisation by collision to start a spark dis
charge is const, in each group, and th at the mol. areas
of gases having the same electric strength, or the
electric strengths of gases having the same mol. area,
change only by finite and approx. equal steps. In the
paraffin series addition of CH2, or substitution of Cl for
H, causes regular increases of strength.
F. J. G.
Dielectric constants of am m onia, nitrogen,
and carbon dioxide at ultra-high frequency.
G. W. Fox and A. H. R yan (Physical Rev., 1939, [ii],
56, 1132—1136).—The heterodyne beat method was
found to be satisfactory for determinations a t 56 Mcycles in the temp, range 22—45°. Results for N 2 and
NH 3 agree with those found a t low frequencies. The
val. for C0 2 rises anomalously from its normal val. to
a max. a t ~39° and then decreases. This variation is
briefly discussed.
N. M. B.
Constitution of sulphur nitride. N. L. P h a l n i kar and B. V. B h id e (Current Sci., 1939, 8 , 473—
474),—The dipole moment of S4N 4 in dil. CaH n soluN , Ns
tion is 0-72 D., indicating a structure
)S
^ N S NX ‘
W. R. A.
Dielectric constants of dipole liquids. C. J . F.
B ottcher (Chem. Weekblad., 1939, 36, 803—806; cf.
A., 1938, I, 436).
S. C.
Electric m om ent of xanthates and of dithiocarbamates. I. Arsenic xanthates and dithiocarbamates. L. M alatksta (Gazzetta, 1939, 69,
629—639).—Measurements of d, n, and e a t 20° are re
corded for solutions in C„H0 and in CS2 of compounds
of the types (RO^CS'S^As and (NRVCS-S)3As, where
R and R ' = Me, E t, Pr, Bu, and ~R also = C„HU.
Vais of the polarisation and of ¡j. are calc. 0 . J. W.
Dipole m om ents of certain com pounds con
taining the carbonyl group. E. A. S ohott L vova and J. K. S ir k in (Acta Physicochim. U.R.S.S.,
1939,11, 659—660).—To test the hypothesis th at the
large moments of certain aromatic compounds con
taining the CO group are due to resonance involving
a large no. of internally ionised structures, the
moment of benzanthrone (in C6H 6 a t 25°) has been
determined and found to have the very large val. 3-49d.
Chloranil has an apparent moment ~0-86 d.
F. J. G.
Dipole m om ents of phenyl iodo-dichloride and
its derivatives. E. N. G u rja n o v a and J. K.
S irkin (Acta Physicochim. U.R.S.S., 1939,11, 657—
658).—The following vals. for ¡j. (in C6H g at 25°) are
recorded : PhICl2, 2-61 d., o-C8H tMe-ICl2, 2-55 d., mC 6H 4MeTCl2, 2-82 d., p-C^M e-ICI,,, 3-02 d., o-

n (c, e-g )
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C6H 4C1-IC12, 2-95 d ., m-C6H 4CHCl2, 2-11 d ., pC6H 4CMC12, 1-3 d ., m-C?H 4ClI, 1-39 D„ i)-C6H 4CiI,
0'46 D. The large vals. indicate resonance between
homopolar and internally-ionised structures.
F. J. G.
Internal rotation and dipole m om ent in succinonitrile. G. L. L e w is and 0. P. S myth (J.
Chem. Physics, 1939, 7, 1085—1093).—Using an aicvoperated heterodyne beat apparatus similar to th at
described by Stranathan (Rev. Sci. Instr., 1934, 5,
334), the dipole moments of AcCN from —60° to 60°
and of suecinonitrilc (I) from —90° to 90° in PhMe
solution have been measured. The observed moments
have been used to calculate the height of the potential
barrier which restricts rotation around the 0 0 single
linking in (I) and thus causes the moment of the mol.
to increase with rising temp., assuming th a t each half
of the (I) mol. has the same moment as the AcCN mol.
The val. obtained, 1-2+0-5 kg.-cal., agrees well with
the val. 1-5 kg.-cal. obtained by calculating the sum
of the different potential energies existing between the
two halves'of the mol.
W. R. A.
R a m a n - K r i s h n a n t h e o r y of th e r e f r a c t i v i ty of
liq u id s . S. S. R ao and M. Q u r e s h i (J. Osmania

Univ., 1937, 5, 20—26).—The concept of the aniso
tropic polarisation field introduced by Raman and
Krishnan (A., 1928, 348) has been examined in the
light of the points raised by Darwin (A., 1934, 1157).
Only for spherical mols. does the polarisation field
= 4-P/3, and for mols. of high asymmetry there are
large deviations, n for C5H 12 vapour and for liquid
C 6H 14 and C8H 18 has been calc, from the Lorentz and
Raman-Krishnan formuke. The latter vals. are in
excellent agreement with the observed vals.
W. R. A.
M agnetic rotatory dispersion and refractivity
of aqueous solutions of nickel sulphate through
out the range 5780 A. to 2482 a . ; m agnetic
rotation in the 3950 a . absorption band. R. W.
R oberts and S. E. A dams (Phil. Mag., 1939, [vii], 28,
601—613).—Verdet consts. and n vals. are given for
aq. NiS0 4 over the range X 5780—2482 a . The red
and violet absorption bands are at 0-720 and 0-395
respectively, and not a t 0-690 and 0-405 [x. as pre
viously stated (A., 1911, ii, 786). In the neighbour
hood of the latter the dispersion of the magnetic
rotation is asymmetric, as predicted by Gorter (A.,
1933, 448).
E. J. G.
M agneto-chem ical investigations. IV. Magneto-chem istry of com plex antim ony compounds
of principal valency four. R. W. A sm u ssen (Z.
Elektrochem., 1939,45, 698—702).—Isomorphism and
colour in Sb compounds give no conclusive evidence
for the existence of Sb1^. Experiments with radio
active Sb show th a t at. exchange occurs between
SbCl3 and SbCl5 and between Rb 2SbCl6 (or
Rb 2SbBr6) and SbCI3 in HC1 solution. Eight double
salts supposed to contain Sb17 are diamagnetic (as are
Sbm and Sby), although the Sb17 atom should be
paramagnetic. I t is probable th at the compounds
contain alternate Sb111 and SbT atoms, although Xray data indicate th at all the Sb atoms are equiv.
A. J. E. W.
E** (A., I.)
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Active iron. XII. M agnetic characterisation
of som e com plex iron salts. A. S im on and H.
K n a ije r (Z. Elektrochem., 1939, 45, 678—685).—
[Ee dipy]Cl3 has no catalytic activity, and cannot be
converted directly into [Ee dipy 3]Cl3; magnetic data
and the energies of the electronic levels show th at it is
a mononuclear ion dipole complex, in spite of its high
stability. [Ee phenan]Cl3 is similar (dipy = 2 : 2 'dipyridyl, phenan = o-phenanthroline). The salts
[Fe dipy 3]2[PtClB]3,0-7H20 and
[Fephenan 3]2[PtCl(!]3,H20 have been prepared by oxid
ation of corresponding Ee" complexes with Cl2; the
magnetic data show th a t these are mononuclear
penetration complexes, although they are very un
stable and rapidly revert to the Fe” salts. I t is de
duced th a t transition from the 3 # state (Fe''') to
3d°4s or Zcl’isipP is relatively difficult, but transitions
from 3dG (Fe") to 3#4s4p 3 and from this to Zd74s4p3
are more easily effected. The Weiss law is obeyed by
all the above compounds (0 = 1—20°); the variation of
0 with the degree of hydration and other factors shows
th at 0 is determined by interaction between the central
atom and the co-ordinating groups and H ,0 mols.
A. J. E. W.
Quantum-m echanical b asis of statistical m e
chanics. E. C. K em ble . (Physical Rev., 1939, [ii],
56, 1146—1164).—Mathematical. The fundamental
theorems of a treatm ent of statistical mechanics
previously reported (cf. A., 1940,1, 64) are developed,
and the unsatisfactory features of Neumann’s macro
scopic entropy definition are examined. N. M. B.
Van der W aals potential in helium . H. Ma r (Physical Rev., 1939, [ii], 5 6 ,1000—1008; cf.
A., 1931,1216).—Mathematical. A variational method
of investigating the additivity of first-order exchange
and second-order van der Waals potentials shows th at
the assumption of additivity is entirely false for at. H
but is almost legitimate for He and probably safe for
heavier structures. Numerical vals. occurring in the
attractive part of the potential are redetermined. It
appears th at the val. of the dipole-dipole coeff. in the
Slater-Kirkwood formula has been too high. The
final equation for the van der Waals potential seems
consistent with determinations from empirical data.
N. M. B.
Interm olecular potential of m ercury. J. H.
H ild eb r a n d , H. R. R. W a k eham , and R. N. B oyd
(J. Chem. Physics, 1939, 7, 1094—1096).—The intermol. potential of Hg has been calc, from the Hilde
brand-Wood equation (A., 1934, 146) using the vals.
of the distribution function for liquid Hg from the m.p.
to 250° obtained previously (A., 1940, I, 12).
W. R. A.
Electron energy levels in sodium chloride.
S. R. T ib b s (Trans. Faraday Soc., 1939, 35, 471—
1484).—Mathematical. Slater’s extension of the
Wigner and Seitz method (A., 1934, 828) is used to
calculate the energy of the lowest conduction level in
NaCl, and to determine the width of the first band of
allowed conduction levels for the (100 ) direction.
Attempts are made to ascribe to an electron a t a
vacant Cl' ion lattice point wave functions which
give rise to energy levels which are in accord with the
experimental data on _iT-centres.
J . W. S.
genatj
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Dim ensions of the phosphine and arsine
m olecules and the possibility of optically active
derivatives. G. B. B. M. S u t h e r l a n d , E . L e e ,
and C. K. Wu (Trans. Faraday Soc., 1939, 35, 1373—
1379).—From the vibrational frequencies of PH 3,
PD3, AsH3, and AsD3, and assuming a valency force
field, tho dimensions of the PH 3 and AsHs mols. have
been deduced. These vals. indicate that the height of
the barrier restricting the passage of the P atom
through the plane of the H atoms is ~2000 cm.-1,
approx. the same as in NH3, but that the frequency of
inversion is ~0-001 of that in NH3. I t is considered
possible that if large groups were substituted for the
H atoms, mols. might be obtained for which the
frequency of inversion would be sufficiently slow to
permit the separation of optically active isomerides at
low temp.
J. W. S.
Potential energy relationships in norm al and
excited acetaldehyde. T. W. D avis and M.
B urton (J. Chem. Physics, 1939, 7, 1075—1080).—
The dependence on temp, and X of the relative prob
abilities of tho production of free radicals and ultimate
mols. in the primary photochemical act, the dis
appearance of fluorescence a t shorter XX and at higher
temp., the separate max. for band and continuous
absorption, and the high quantum yield at 3340 A.
have been explained by applying a modified extension
of the system of potential energy hypersurfaces (A.,
1939, I, 481) to correlate observations on the thermal
and photochemical decomp, of MeCHO. W. R. A.
Modern quantum m echanics and the benzene
problem . IV. G. E lsen (Chem. Weekblad, 1939,
36, 763—773; cf. A., 1937, I, 15).—The case of a
single linking attached to a C atom is considered.
D. R. D.
Rotation-vibration energies of tetrahedrally
sym m etric pentatomic m olecules. II. W. H.
S h a f f e r , H. H. N ie ls e n , and L. H. T hom as (Physical
Rev., 1939, [ii], 5 6 , 1051—1059 ; cf. A., 1940,1, I I ) .—
Mathematical. A general discussion of a method for
obtaining the first-order Coriolis splitting of the
harmonic and combination states of v 3 and v 4 is given.
The method is applied to obtain these splittings of
2 v 3 , 2 v 4 , and v3 + v4, and to derive the stabilised wave
functions for these states and the selection rules.
N. M. B.
Calculation of bond strengths. M. B urton (J.
Chem. Physics, 1939, 7,1072—1075).-—The hypothesis
(A., 1939, I, 62), th at certain predissociation pheno
mena may be used to fix the strength of the bond
involved in the associated photochemical act, has been
re-examined and found to give incorrect conclusions.
New vals. have been calc, for C-C and C-H bond
strengths inC 2H 0, C0Me2, MeCHO, (CHO)2, Ac, and in
CH4, CH20, MeCHO, and HCO respectively. These
are self-consistent but exhibit slight variations clue to
secondary effects of adjacent double bonds. In free
Ac and HCO radicals the bonds are much weaker than
in the stable compounds.
W. R. A.
Lengths of the links of unsaturated hydro
carbon m olecules. C. A. Coulson (J. Chem.
Physics, 1939, 7, 1069—1071).—Assuming a simple
interaction to exist between all contiguous C-C link
ings, the lengths of the linkings in conjugated chain

mols. G,„H2„ +o (n = 1 to 4) and in condensed aromatic
hydrocarbons (C8H„, C10H 8, and Ph2) have been calc.,
and vals. agree with those obtained from application
of quantum-mechanical conceptions of resonance.
W. R. A.
Shape and character of therm al m otion of
long-chain organic m olecules and elasticity of
rubber-like substances. S. E. B r e sl e r and J. J.
F r e n k e l (Acta Physicochim. U.R.S.S., 1939, 11,
485—504).—Theoretical. The theory of Mark and
Huhn (A., 1935, 150; 1936, 1327, 1337) is based on
free rotation about single bonds, and therefore
cannot be valid since the work of Kistiakowsky and
Pitzer (A., 1937, I, 398; 1939, I, 62, 362) shows that
free rotation does not occur and must be replaced
by torsional oscillations. In an analysis in which
account is taken of the energy difference (U ~3600
g.-cal.) between the cis- and iraws-configurations, it
is shown th at the mean-square length (X2) of a chain
of n links of length I is given by X2 = IhiU/[IcT x
(1 — cos to)], where to is the complement to tho
valency angle. This implies th at org: mols. of
> ~ 2 0 links are almost rigid in solution, and in
general th at the difference between statistical and
geometrical length, although large for very long chains,
is
in the Mark-Kuhn theory. The val. calc, on
this basis for the elasticity modulus in terms of
“ kinetic elasticity ” alone is ~ 2 0 times too low, and
the approx. agreement obtained by Kuhn is to be
regarded as accidental.
F . J. G.
Inertial effects in the skeletal vibrations of
tetram ethylm ethane and tetram ethylsilicon. S.
S il v e r (J. Chem. Physics, 1939, 7, 1113).—The calcul
ation of vibration vv of CMe4 and SiMe4 by tho method
of Wall and Eddy (A., 1938, I, 178), when modified
to take account of the masses of H in Me groups,
gives satisfactory agreement with observed vals.
W. R. A.
Nature of liquid state. W. B a n d (J. Chem.
Physics, 1939, 7, 1114).—Van der Waals’ forces build
up a potential well within tho liquid which can bo
smoothed out, leaving a potential wall a t the boundary,
and within this wall mols. are free to act as a gas of
spheres of non-negligible size. Only mols. with
kinetic energy > the height of the wall will con
tribute to the external pressure. Assuming van der
Waals forces similar to those found by LennardJones and Devonshire (A., 193S, I, 130), the mean
potential per mol. will increase with temp, and for
these forces there will be an optimum density at
which the potential has greatest depth. If the mean
potential per mol. for this optimum density just
vanishes at T°, than a t > T the liquid cannot exist
as a separate phase and a t < T it is always possible
to find a density near enough to the optimum val.
to form a potential well in which some mols. can be
trapped by what is thus equiv. to an intrinsic
pressure. From this viewpoint liquid-vapour change
is consistent with Mayer’s treatm ent (ibid., 1S5) and
with the clustering theory (ibid.,¿35,8). The process
of freezing is interpreted in terms of the theory and
gives tho picture of the cryst. state developed by
Shockley (J. Appl. Physics, 1939, 10, 543).
W. R. A.

ii (g), in (a, b)

GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY.

Inversion of the partition function to deter
m ine the density of energy states. S. H. B a u er
(J. Chem. Physics, 1939, 7, 1097—1102).—Mathe
matical. A general method for determining the density
of energy states for a complex system is its deduction
from thermodynamic functions when their temp.dependence is specified. The accuracy of the method
is determined by the accuracy with which the ex
perimentally determined partition function can be
represented by an appropriate equation, and this in
turn depends on accurate sp. heat data. The method
has been applied to the energy states for an Einstein
crystal, and for a modified Debye crystal with and
without a transition.
W. R. A.
Surface tension of w ater and heavy water.
A. H. Cockett and A. F erguson (Phil. Mag., 1939,
[vii], 28, 685—693).— y for ordinary H20 and for
99-2% D20 have been determined a t 10—75°. The
results are represented by y — 75-23 — 0-0666701'2
for H 20 and y = 74-64 — 0-108201'1 for D 20. By
application of the Eotvos rule D20 is less associated
than H 20.
F. J. G.
Organic parachors. IV. Constitutive vari
ations of the parachors of a series of te rt. chlor
ides. 0 . R. Q u a y le , (Mi s s ) K. O w en , and E. M.
B e a v e r s (J. Amer. Chem. Soc., 1939, 61, 3107—
3111).—d, a, and parachors for 16 tert.-alkyl chlorides
decrease linearly with temp, (usually 0—65° or 25—
75°). The effect of chain-branching on parachors is
very similar to, but not identical with, th at for the
corresponding alcohols (cf. A., 1939, I, 304).
R. S. C.
N ew applications of the parachor. P. B ogdan
(Bull. Acad. Sci. Roumaine, 1939, 22 , 104— 108;
cf. A., 1939, I, 455).—The val. of y V m a t the b.p.,
calc, from Sugden’s [P], is > T for normal substances
but < T for OH-compounds. The crit. temp.
(Tc), calc, from the relation y V 213 — 2-05(Tc — T), is
< the observed val. for associated substances.
Determination of the “ neoparachor ” [P„] is shown
to be sufficient to distinguish between the possible
structural formulae for the simpler compounds of
empirical formula CH20 .
J. W. S.
Determ ination of the parachors of liquids and
solids in solution. N. F. K omschilov (J. Gen.
Chem. Russ., 1939, 9, 1539—1545).—The parachor of
substances dissolved in C6H 6 or CHC13 is calc, from
P = M y1¡1). M — M ax + -1/^(1 — x), where M a and
M b are the mol. wt. of solute and solvent, respec
tively, and x is the mol. concn. of the solute; y —
— y^i.2i3(l — z)}(Va'3z> where ym and y bare the
surface tension of solution and solvent, respectively,
and vm, va, and vb are the mol. vol. of solution, solute,
and solvent, respectively. D is the density of the
solution.
R. T.
Diffraction of X-rays by sm all crystalline
particles. A. L. P atterson (Physical Rev., 1939,
[ii], 56, 972—977).—Mathematical. The problem is
treated by Fourier analysis and is extended to the
calculation of interference functions for any poly
hedron.
N. M. B.
Scherrer form ula for X-ray particle size deter
m ination. A. L. P atterson (P hysical Rev., 1939,
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[ii], 56, 978—982; cf. preceding abstract).—Mathe
matical. An exact derivation of the Scherrer formula
for spherical particles is given, and vals. of the const,
for half-val. breadth and for integral breadth are
obtained. Comparison with various approximation
methods is made.
N. M. B.
Structure of alum inium after com pression.
C. S. B a rrett and L. H. L ev en so n (Amer. Inst.
Min. Met. Eng., Tech. Publ. 1104, 1939, 15 pp.;
Met. Tech., 1939, 6 , No. 6).—The texture of A1 at
successive stages of compression was examined by
optical reflexion and X-ray diffraction methods. A
hitherto unsuspected range of orientations is present
both in the polycryst. metal as a whole and in various
individual grains in the interior, and a state of dynamic
equilibrium exists within this range. All orientations
are found except those having [111] within 20° of
the axis of compression although the amount having
[100] within 15° of the axis is very small. Individual
grains do not rotate as units but become distorted
with a range of orientation which increases with the
deformation.
R. B. C.
Influence of tem perature on the intensity of
Röntgen rays x’eflected from different planes of
the zinc crystal. S. W r o n sk i (Acta Phys. Polon.,
1939, 7, 357—366).—The relative intensities of re
flexion from different lattice planes of the Zn crystal
have been measured a t room temp, and 567° k. by the
Debye-Scherrer method. At room temp, the ampli
tudes of heat oscillations of the Zn atom in the direc
tion of and normal to the c-axis are calc, to be 0-127
and 0-0734 a . Calc. vals. for the characteristic
temperature of Zn are 0 M, 200° k ., 0 ±, 347° k .
O. D. S.
X-Ray exam ination of titanium nitride. III.
Investigation by the powder m ethod. A. B rager
(Acta Physicochim. U.R.S.S., 1939, 11, 617—632;
cf. A., 1940, I, 13).—Ti nitride prepared a t <1600°
has the composition TiN, with p 5-1 and a 4-235 a .,
and is brown or gold. As the temp, of prep, falls
below ~1400°, the Ti content, p, and a all decrease,
and a t the same time the colour changes to blueblack. All preps, have the same (NaCl) crystal
structure, but the low-temp. preps, have vacant
spaces in the Ti lattice. On melting some dis
sociation occurs, affording a two-phase system,
TiN + Ti.
F. J. G.
Structure of the copper salts of som e com plex
cyanides. II. Structure of copper m anganese
hexacyanide. M. A. R o llier and G. Ce s o n i (Gazzetta, 1939, 69, 674r~679; cf. A., 1929,1, 600).—The
prep, of thin films of Cu2Mh(CN)8 is described. XRay measurements show th at this substance is cubic,
space-group 01, a 10-14 a ., Z = 4. The val. of the
ionic radius for CN is calc, to be 1-68 a . O. J. W.
Basicity of heteropoly-acids—a problem in
structure. O. K raus (Naturwiss., 1939, 27, 740;
ef. A., 1939, I, 457).—A new Fe111 silicotungstate,
FesHSi2W 24084,52H 20 , has been obtained, in which
the silicotungstic acid is a t least octabasic. I t forms
deep yellow, tetragonal leaflets, fairly stable in air,
but decomp, slowly in cold H 20. I t has a 12-18,
c 18-82 a . ; 1 mol. in unit cell, d 4-19. The crystals
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are optically anomalous with mono- and bi-axial
fields. Tlie unit cell agrees in dimensions and form
with th at of H,SiW120 40,30H20. The anomalous
optical and X-ray behaviour of the salt can be
explained by the fact th a t the possession of more
than 4 H per acid mol. is connected with a constraint
which is exerted on the stability and symmetry of the
mol.
'
A. J. M.

m<5)

diagrams for (I) confirm existing theories for the
cellulose model.
L. G. G.
Optical dem onstration of the diffraction of
electrons. J. J. T rilla t (J. Phys. Radium, 1939,
[vii], 10, 465—469).—An optical method has been
devised by which electron diffraction diagrams can
be materialised and presented to a large audience.
The method also serves to test theoretical statements,
X-Ray study of esters of polym etatelluric acid. and has been applied to the diffraction of electrons
W. R. A.
M. M a th ieu and (Ml l e .) C. S tora (Compt. rend., by metals.
193D, 209, S34—836).—Diffraction angles (0), with
Intensities of electron diffraction rings. M.
the corresponding cell dimensions, are recorded for B lackman (Proc. Roy. Soc., 1939, A, 173, 68—
the principal rings given by H 2Te0 4 and its Me H, 82).—The development of the dynamical theory
Et, Pr“, IV3, Bu“, Buß, i'soamyl, and heptyl esters, shows th a t the kinematical theory is not in general
using Cu K<x radiation. 0 varies regularly with the applicable to the thin films used in work with fast
no. of C in the mol., except that P r“2Te0 4 is anomalous. electrons. An expression for the intensity of re
A. J. E. W.
flexion from a polycryst. film is obtained and com
Crystal structure of di-n-propylmonocyano- pared with experimental data for Cu and Ag, for the
gold. R. F. P h il l ip s and H. M. P ow ell (Proc. case when the scattering is too large for the kinem
Roy. Soe., 1939, A, 173, 147—159).—X-Ray analysis atical theory to apply. Good agreement is obtained.
shows th at the crystals belong to the orthorhombic
G. D. P.
system, space-group Pea, a 17-06, b 22-36, c 10-0 a .
Application of Fourier analysis to chem ical
There are 16 mols. of AuPr2-CN per cell; the true linking. III. Binding in quartz. IV. Oxygen
mol. contains 4 Au a t the corner of a square linked binding in oxalic acid dihydrate. R. B r il l , C.
by CJST along each side. The four covalencies of Au"* H erm ann , and C. P eter s (Naturwiss., 1939, 27,
are a t right angles to each other and are coplanar, 676—677, 677—678; cf. A., 1939, I, 243).—III.
G. D. P .
with a bond length of 1-3 a .
The electron density in a-quartz projected on a plane
Constitution of cyano-derivatives of gold. containing the SiO link has been obtained. This
is intermediate between a homo- and a heteroC. S. G ibson (Proc. Roy. Soc., 1939, A, 173, 160— link
polar. link.
161).—The results of the preceding abstract make
IV.
A Fourier analysis of the X-ray data for
it possible to suggest constitutions for the products
H
2
C
2
0
4
,2H20
has been carried out. The distance
of decomp, of di-w-propylmonocyanogold, viz.,
between
the
C
atoms is > th at found by Robertson
di-?i-propyldicyanodigold and Au1 cyanide. The
etal.
(
A.,
1937,1,68).
The results point to a resonance
former, it is suggested, is a zig-zag chain of alternate between the two structures
Au1 and Aum atoms separated by C:N groups.
i
Loss of Pra radicals produces a straight-chain structure (H20) v O^p—n^OHs
xH
0
>
O
U<^
0
N-(H
2
0)
ancl
G.D. P.
for Au1 cyanide.
Crystal structure of eyefohexane at —180°. (H30) \ 6 ^ C - C < g \ W ) + . The presence of
K. L onsdale and H. S m ith (Phil. Mag,, 1939, H 30 + is clearly shown in the projection diagram.
[vii], 28, 614—616).—A powder photograph of cycloA. J. M.
hexane at —180° gives spacings, many of which
Investigation of chlorosilanes and of chlorodo not correspond with those found by Hassel and and bromo-acetylene by electron diffraction and
Kringstad (A., 1931, 27) at —80°, nor with any cubic, electric dipole m om ent m easurem ents on the
hexagonal, or tetragonal lattice, suggesting the vapours. L. 0. B rockw ay and I. E. Coo? (Trans.
existence of a low-temp. modification having a low Faraday Soc., 1938, 34, 1429—1439).—Si—Cl bond
class of symmetry.
F. J. G.
distances furnished by the electron diffraction measure
X-Ray photographic m ethod for determ ining ments are : SiH3Cl 2-06±0-05 a., SiH 2Cl2 2-02±0-03
the subm icroscopic fine structure of substances. a., SiHCl3 2-01±003 a., and the Cl—Si-Cl angle of the
The cellulose m odel. R. H osem ann (Z. Physik, two last is 110±1°- The corresponding dipole
1939,114,133—169; cf. A., 1940,1, 12).—Apparatus moments (u.) are 1-28, 1-17, and 0-85 d . Comparison
which operates on the principles previously laid down with similar data for the chloromethanes shows th at
is described, and the structures of a paraffin C31H M the lengths of the Si-Cl bonds are affected, not by
and a no. of cellulose fibres have been examined. the polarity, but by a degree of double bond character
The paraffin crystallites are flat plates about 400 A. arising from back co-ordination of one of the un
thick and of breadth approaching macroscopic shared pairs of electrons on the Cl to the central
dimensions. The cellulose types, cellulose triacetate atom. CHjCCl and CH-CBr have (j. 0-44 and 0-00 d .
{I) and ramie, gave similar diagrams and indicate respectively; these vals., small compared with those
micelle lengths of 200 and 3000 a . respectively. of the Me halides, lead to “ mesomeric " moments of
Examination of the “ eoarsely-cryst.” fully aeetylated 1-6 and 2-0 d . The bond distances are 0-08 and
F. L. U.
dextrin shows the micelles to exist chiefly a t diameters 0-11 a, < in MeCl and MeBr.
of 60 a ., the lack of thin micelles showing the nonElectron diffraction and electric dipole m o
fibre-like natufe of the material. The aggregation m ent investigations of derivatives of ethylene.
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J. A. C. H u g ill, I, E. Coop, and L. E. S u tto n
(Trans. Faraday Soc,, 1938, 34, 1518—1534; cf.
preceding abstract).—Tho following bond distances
and angles have been determined : CH2!CHBr and
irarcs-CHBrlCHBr (I), C—Br l-86±0-04 a ., Br-C-C
121 ± 3 °; (I), Br—Br 4-56±0-02 a . ; CHICHI (H),
cis- (HI) and Irans- (IV) -CHLCHI, C— 1 2-03 ±0-04 a.,
I-C-C [(II) and (in )] 122±2°, [(IV)] 125±2°, I—I
[(III)] 3-69±0-02 A., [(IV)] 4-90±0-02 a . The data
are discussed and considered to agree with tho hypo
thesis th at there is resonance between the normal
•
—
^+
and excited structures, CH2‘.CH,X and CH2'CH!X,
the former being ~ 9 times as important as the latter.
F. L. U.
Lattice defects in silver halide crystals. F.
S eitz (Physical Rev., 1939, [ii], 56, 1063— 1064;
cf. A., 1939, I, 128).—A discussion of the possibility
of determining the nature and no. of lattice defects
from the activation energy for the formation of lattice
defects in ionic crystals.
N. M. B.
Application of new photo-electric m ethod to
the determ ination of the optical constants of
som e pure m etals. J. B o r , A. H o b s o n , and C.
W ood (Proc. Physical Soc., 1939, 51, 932—941).—A
modification of tho Drude method is described. The
eye is replaced by a photo-electric cell and the ex
tinction position is determined objectively by a
Lindemann electrometer. Measured data for n and
the extinction coeff. h over a X range are tabulated
for Cu, Ni, Cr, Pd, and Zn, and n, h, nh (absorption
coeif.), nz — P , and R (reflexion coeff.) are plotted
as functions of X.
N. M. B.
Optical properties of very thin m etallic film s.
D. H acman (Z. Physik, 1939, 114, 170—177; cf.
A., 1939, I, 459).—Rigorous and approx. equations
are set up for the evaluation of absorption and re
flexion coeffs. from intensity measurements a t non
perpendicular incidence. At perpendicular incidence
these become similar to those of Murman and Wolter.
L. G. G.
Optical properties of sem i-transparent sput
tered film s determined by interference of light.
J . B. N athanson and C. L. B artbergeb (J. Opt.
Soc. Arner., 1939, 29, 417—426).—For Sn, Fe, Mn,
P t, N i, and Cu films produced by sputtering in H2,
masses computed from interference data assuming
optical consts. and densities are > those found by
weighing. The discrepancy is in agreement with the
view th at the films consist of transparent insulating
L. J. J.
compounds, e.g., oxides.
Temperature-dependence of the m axim um
em issive power of nickel. IV. F. Cennam o
(Nuovo Cim., 1939, 16, 294—298; cf. A., 1939, I,
557, also below).—The dependence of max. emissive
power of Ni on temp, is calc., and shown to be in
agreement with experimental data.
0. J. W.
Refractive index determ inations in the infra
red for parallel-sided specim ens of glass. N. R.
H a n sen (J. Proc. Roy. Soc. New South Wales, 1939,
73, 67—73).— n is determined by measurement of the
lateral displacement of a narrow parallel beam of
radiation transmitted at oblique incidence. L. J. J.
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Spectral em ission of nickel at various tem per
atures. II. F. Cennam o (Nuovo Cim., 1939, 16,
253—260; cf. A., 1939,1, 557).—The emissive power
of Ni in the range 1—7 ¡j.. and a t temp. > Curie point
has been measured. Wien’s law is verified for the
range 590— 1145° k., and from the variation of the
product Xmax. T with temp, the variation of the reflecting '
power of Ni with X at 800 and 1000° k. is calc.
O. J. W.
Effect of rotational and oscillational m otion of
m olecules in crystals on their birefringence.
S. S. R ao (J. Osmania Univ., 1936, 4, 1— 6) —
Theoretical.
W. R. A.
Alleged optical isom erism of 6-co-ordinated
cupric salts. K. L. M a n d a l (Current Sci., 1939,
8 , 469—470).—In [Cu pn 2(H 20 ) 2]I 2 one mol. of H20 is
very loosely held, and the crystals rapidly lose lustre
and form the monohydrate. I t is concluded th at a
6-co-ordinatcd Curr ion does not exist in the solid
state, in agreement with tho conclusion of Johnson and
Bryant (A., 1935, 49).
W. R. A.
P la sticity of ro ck -salt. M. S tam atiu (Bull.
Acad. Sci. Roumaine, 1936, 17, 209—21(j$.—The
characteristic curve of deformation of rock-salt differs
from th at of metals and other minerals obeying neither
Hooke’s law nor the exponential formula of Bach and
Schiile. The elastic limit is reached a t ~25 kg. per sq.
cm. and the limit of small plastic deformations at
~100 kg. per sq. cm. Axial compression without the
possibility of transversal deformation causes perman
ent deformation a t 200 to 5000 kg. per sq. cm. due
partly to porosity of the salt and partly to modific
ation of the crystal lattice; above 5000 kg. per sq. cm.
liquefaction occurs. Permanent deformations in
crease with temp, for const, pressure.
F. H.
G lasses, organic and inorganic. H . M oore
(Chem. and Ind., 1939, 1027—1037).—Tho nature
and structure of org. and inorg. glasses are discussed
and their physical properties summarised and com
pared.
J. W. S.
Electrical conduction of com m ercial boron
crystals. J. H . B r u c e and A. H ic k l in g (Trans.
Faraday Soc., 1939,3 5 ,1436— 1439).—The conduction
by B crystals has been studied with both d.c. and a.c.
After a preliminary burning-in process, during which
the crystal behaves as a high resistance, a gas discharge
current-voltage characteristic is produced, an in
crease in current above a certain val. being accom
panied by a fall in the p.d. across the crystal. Results
for a given specimen are closely reproducible even if
the crystal is heated to redness by the current. The
observations indicate th at the gas discharge character
istic is not of thermal origin.
J. W. S.
Benedicks hom ogeneous therm o-electric ef
fect. H. L. C. Ch ’e n g and W. B a n d (Proc. Camb.
Phil. Soc., 1939, 35, 622—636).—An unsymmetrical
temp, distribution in a pure Ni wire in which the max.
temp, is >160° gives rise to an e.m.f. (~1 ¡xv.) depen
dent on the stationary temp, distribution and decaying
slowly with time. The decay was irregular and when
the temp, distribution was changing an abnormally
large e.m.f. was found. The step-like decay effect
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resembles, and is probably associated with, the positive
emission from heated wires.
L. J. J.

i l l (d )

Optical properties of anisotropic liquid layers
in the rotating m agnetic field. V. Z vetkov (Acta
U.R.S.S., 1939, 11, 537—548; cf. A.,
Crystal diam agnetism of tellurium . S. R. Physicochim.
1940,1, 15).—The behaviour of thin layers of aniso
R ao and S. R . G ovind a ea ja n (Proc. Indian Acad. Sci., tropic liquids in a rotating magnetic field has been
1939, 10, A, 235—252).—A detailed account of work examined by means of polarised light. In this way a,
. already noted (A., 1939, I, 601).
W. R . A.
the phase-difference between the polarisation vector of
M agnetothermal properties of som e anom al the substance and the field, has been measured, and it
ous param agnetic salts at low tem peratures. is found in agreement with theory that sin 2 a cc the
F. J . G.
G. A. Mil ju t in and S. S. S chalit (Compt. rend. Acad. frequency of rotation.
Sci. U.R.S.S., 1939, 24, 680—6S2).—For fields be
Freezing point of rhodium . C. R. B a rber and
tween 1000 and 11,000 gauss the magnetocaloric F. H. S ch ofield (Proc. Roy. Soc., 1939, A, 1 7 3 ,117—
effects of FeCl2 and CoCl2 are linearly negative, and of 125).—A determination by means of optical pyrometer
CrClj linearly positive. The temp.-dependence of this observations yields a val. on the international temp,
effect for FeCl2 and CoCl2 is positive at temp. > temp, scale of 1966±3°.
G. D. P.
of the sp. heat anomaly, a t which point it changes
Therm al investigation of inorganic salts.
sign. A further reversal is probable at temp. <14° K.
For CrCl3 the temp.-dependence is positive above and A. T. J en sen and C. A. B eev er s (Trans. Faraday
below the sp. heat anomaly at 16-8° K. The influence Soc., 1938, 34, 1478—1482).—Differential cooling
curves of 10 salts expected to exhibit thermal anomalies
of the external magnetic field on the sp. heat jump is wrere
down to —180°. Ni(N0 3)2,6NH 3
shown by shifts towards lower temp, for FeCl2andCoCl2, shows examined
a
X point a t —2S-6°; negative results were
but no effect is observed with CrCl3.
L. G. G.
obtained with the others.
F. L. U.
Param agnetism of the rare earths. B.
Certain properties of long-chain compounds
Cabrera (J. Chim. phys., 1939, 36, 237—255; cf. a ., as functions of chain length. M. L. H uggins (J.
1939, I, 409).—The Curio const, has been measured Physical Chem., 1939, 4 3 ,1083—1098).—The depend
for Gd’", Tb'", Dy“ ‘, H o"', and E r" ‘ in the form of ence on chain length of the heat content, heat capac
oxides and sulphates (anhyd. and with 8H 20). The ity, entropy, and free energy of long-chain compounds
vals. for all except Tb*“ agree closely with theory. in the solid, liquid, and gaseous states is discussed
Magnetic moments aro calc.
F. L. U.
theoretically. Expressions for the dependence on
Specific coefficient of m agnetisation of chain length of m.p., heat and entropy of fusion at the
methsemoglobin. P. B e r t h ie r (Compt. rend., m.p., and heat of vaporisation at the b.p. have been
1939,209, 774—776).—The sp. coeff. of magnetisation derived and tested with available data for normal
C. R. H .
(k) of aq. methsemoglobin is measured by Curie and paraffins.
Ch6neveau’s balance. The effect on k of 0-02—0 -1nFluctuations, therm odynam ic equilibrium ,
HC1 and 0-02—lN-NaOH is determined as described and entropy. E. C. K em ble (Physical Rev., 1939,
previously (cf. A., 1939, III, 622). k increases on [ii], 56, 1013—1023).—Mathematical. Considerations
keeping the acid or alkaline solutions (but is unchanged necessary for eliminating exceptions to the second
in H 20), which in a few days deposit solid material. law due to fluctuation phenomena are developed.
The acid solutions are paramagnetic, and the alkaline The second law of thermodynamics is derived from
diamagnetic, but solutions in 0-02—O-lN-NaOH be quantum statistics on the basis of the microscopic
come paramagnetic when kept. Between p u 1-1 and definition of entropy.
N. M. B.
3-2, the vals. of k are irregular owing to flocculation of
Exact formulae for the true and m ean specific
methsemoglobin.
J. L. D.
heats of platinum between 0° and 1600°. F. M.
Param agnetic dispersion in iron am m onium J a eg er and E. R osenbohm (Physica, 1939, 6 ,
alum. P. T e u n is s e n and C. J. G orter (Physica, 1123—1125).—The heat content ((Jf). _„.) of P t
1939, 6 , 1113—1122).—The paramagnetic dispersion between 0° and 500° is 0-0313570 + 0-04507 X lO^G2
of Fe NH 4 alum has been measured at liquid air temp, — 0-0161 X 10-763 and between 400° and 1600° is
up to frequencies of 3800 kHz. and external magnetic 0-0316220 + 0-03172 x 10-402. These vals. are based
fields up to 3200 oersted. Normal and “ heavy ” Fe on a new val. for the m.p. of Pd, 1554-5°. L. J . J .
NH 4 alum, both pure and diluted with Al+++, give
Heat capacity of cyanogen gas. (a ) E. J .
results in agreement with the theory of spin-temp. B u rcik and D. M. Y o st , (b ) F. S tit t (J. Chem.
No cryst. anisotropy of dispersion is found.
Physics, 1939, 7, 1114— 1115, 1115).— (a ) Cp for
L. J. J.
273°, 296°, and 327° k. has been measured by the
Absorption of supersonic waves in acetone- adiabatic expansion method and the vals. are in
water m ixtures. P. A. B a s h u l in and J . M. good agreement with those calc, from spectroscopic
Merson (Compt. rend. Acad. Sci. U.R.S.S, 1939, 24, data.
690—691).—By means of a light-diffraction method
(b ) Vals. of C°v for 185°, 294°, and 320° k . have been
the absorption coeffs. (a) for supersonic wraves of v obtained by the hot wire method. The accom
between 19 and 38 megacycles have been measured for modation coeff. of CoNo is intermediate between those
C0Me2-H 20 mixtures. When a/v2 is plotted against of C2H 4 and C2H 2. The vals. of Cl do not agree
vol.-% COMe2 (abscissa) a strong peak occurs at 70% with those of Eucken and Bertram (A., 1936, 557)
which is six times the ordinate at either 0 or 100% but accord with those of Burcik and Yost (see above).
COMe2.
L. G. G.
W. R, A.

IV
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Determ ination of specific heat of liquid dichlorodifluorom ethane. L. R ie d e l (Z. ges.
Kalte-Ind., 1939, 46, 105—106).—The sp. heat (C)
measured in a vac. calorimeter (described) from
—78-7° to 20-4° gives results summarised by C =
0-2232 + 3-5 X 10^0 + 0-013 X lO^G2 g.-cal./g./de
gree. At very low temp, the experimental vals.
agreed with those calc, thermodynamically.
R. B. C.
Volum etric behaviour of fsobutane. W. M.
Mo r r is , B. H. S age , and W. N. L acey (Amer.
Inst. Min. Met. Eng., Tech. Publ. 1128, 1939, 7 pp.;
Petrol. Tech., 2, No. 4; cf. A., 1940, I, 84).—The
sp. vol. of wo-C.jHjo has been determined a t 7 temp,
from 100° to 460° f ., over a pressure range of 100—
5000 lb. per sq. in. The data confirm previous
liquid vals. (cf. A., 1938, I, 444).
A. R. P e .
Calculation of the m olecular radius of organic
liquids from velocity of sound and density. W.
S chaaffs (Z. Physik, 1939,-114, 110—115).—M/p is
substituted for v in van der Waals’ equation and an
expression for p derived in the new terms. By
differentiating with respect to p and putting dp ¡dp —
u~, where u = velocity of sound in the liquid, the fol
lowing equation is derived for the mol. radius : r3 =
(3/i6wtf)(Ji/p){l -(R T /M v ? )[ V (l + M u-jRT) - 1]}.
r, so calc, for 27 org. liquids, H 20, D 20, and Hg, is
compared with vals. from mol. refraction data and
from crit. consts.
L. G. G.
Isotherm s of helium at liquid helium tem per
atures. W . H . K eesom and W . K . W alstra
(Pbysica, 1939, 6 , 1146).—Data are recorded for
2-050—4-240° K. and up to densities near those of the
saturated vapour.
L. J. J.
Accidental deviations in the conduction of heat.
L. S. O r n st e in and J. M. W. Milatz (Physica, 1939,
6, 1139—1145).—Theoretical.
L. J. J.

C om pressibilities and expansion coefficients
of gases at low pressures, and their relation to
m olecular volum e. J. B. M. Coppock (Proc. Roy.
Soc., 1939, A, 173, 201—211).—For non-polar gases
at low pressures a linear relation exists between
compressibilities and expansion coeffs. and the
corresponding mol. vols.
G. D. P.
Absolute system of viscosity and viscosity
index. G. H u gel and L. Clairbois (Ann. Off. nat.
Combust, liq., 1939, 14, 235—252).—An attem pt is
made to evolve a system permitting the represent
ation and classification of as many -/¡-temp, curves as
possible. Expressions are derived for abs. -r\ and
7] index; e.g., the 7] index is given by ■/] = Ae2'S03c,lT~b),
where A , b, and c are consts. determined from ex
perimental data.
R. B. C.
Comparison of logarithm ic formulae linearly
relating viscosities and tem peratures. G. J u g e B oirard (Ann. Off. nat. Combust, liq., 1939, 14,
253—265).—The formula log 75 = log k
a log
(6 -f c), where k, a, and c are consts., is shown to be
superior to the Walther-Amer. Soc. Test. Mat.
formula for expressing the data from 0 ° to 110° for
H 20, EtOH, and various oils.
R . B. C.

65

V iscosity of air. J . A. B ea rd en (Physical Rev.,
1939, [ii], 56, 1023—1040).—Precision determinations
were made by the rotating-cylinder method, and, for
higher accuracy, rotating the inner instead of the
outer cylinder. The treatm ent of W torsion wires
eliminated the defects of zero drift and variability
of torsion const, for static and dynamic conditions.
7] for air at 20° is 1819-20^0-06X10-7 e.g.s. unit.
N. M. B.
V iscosity of gases and m olecular m ean free
path. A. E. S c h u il (Phil. Mag., 1939, [vii], 28,
679—684).—Mol. mean free paths and mol. diameters,
based on recent determinations of rh for a large no.
of gases and vapours are tabulated.
F. J . G.
Coefficient of therm al diffusion of m ethane.
A. 0. N ie r (Physical Rev., 1939, [ii], 56, 1009—
1013).—On the theories of Enskog and Chapman,
there should be a concn. gradient in a mixture of
two gases if a temp, gradient exists. This effect is
confirmed for 12CH4 and 13CH4 and the coeff. of thermal
separation kT ( = DTin, where D t — the coeff. of
thermal diffusion and D = the coeff. of self-diffusion)
is determined (cf. Furry, A., 1939, I, 395).
N. M. B.
Phase equilibria in hydrocarbon system s.
M ethane-ethane system in the gaseous region.
B. H. S age and W. N. L acey (Ind. Eng. Chem.,
1939, 31, 1497—1509).—The sp. vols. of CH4, C2H 6,
and of various CH4-C 2H 6 mixtures have been deter
mined a t 70—250° F., and a t pressures >4750 lb.
per sq. in. The partial sp. vols. of the components
are calc, and the fugacities and partial enthalpies
are deduced for the temp, and pressure ranges
investigated.
J. W. S.
Absorption of iodine in its chief solvents.
F. C ennam o (Nuovo Cim., 1939, 16, 355—359).—
Absorption max. of I in C6H 6, CS2, CC14, CHC13,
MeOH, and EtOH for the region 2100—8900 a . are
recorded. Solutions in solvents with dipole moment
( j i ) — 0 give absorption spectra similar to that of I
vapour. With polar solvents the absorption max.
are shifted to shorter X, the displacement increasing
with a. Solutions in these solvents also give an
absorption band with
= 3600 a.
O. J. W.
M olecular interactions in solutions. Their
effects on rotation of dipoles in an alternating
[electric] field. P. G ir a r d and P. A b a d ie (Compt.
rend., 1939, 209, 874—877).—Admixture with C6H G
causes the dispersion and absorption curves of Pr"0H
for short Hertzian waves (X 3—500 cm.) to become
flatter, whilst the dispersion is considerably increased
a t X <15 cm. Admixture with w-C6H 14 displaces
both curves towards higher XX, without marked
flattening. In each case the solutions are compared
with PruOH of equal tj. The effects are due to
hindrance of dipole rotation by mol. interactions.
A. J. E. W.
Viscosity in the system s : ketones-organic
acids. II, III. V. V. U do v enko (J. Gen. Chem.
Russ., 1939, 9, 1512—1514, 1564— 1567; cf. A.,
1939, I, 606).—II. The -rj curves of the systems
COMeEt or C0M ePr-HC02H and -AcOH, at 25°,
35°, and 45°, do not suggest compound formation.
—III. Shrinkage taking place when COMe2 is mixed
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with HC0 2H, AoOH, or PrC02H is max. for equimol.
mixtures, and increases in the order given. The
same applies to the systems AcOH-COMePr,
-COMeEt, and -COMe2. This suggests chemical
reaction between the components, although the
-^-composition curves furnish no evidence of it.
R. T.
Specific gravity-tem perature relationships for
alum solutions. H. N. B ogart and D . S. D avis
(Paper Ind., 1939, 21, 657—658).—A nomograph is
given for A12(S0 4)3 solutions.
H. A. H.
Apparent m olar volum es of strong electro
lytes in aqueous solutions. M. K. S rin iv a sa n
and B. P rasad (Trans. Faraday Soc., 1939, 35,
1462—1465).—The d of dil. aq. solutions of N aN 03,
NaCI, K N 03, and KC1 have been determined a t 35°
and the apparent mol. vols. (</>) of the solutes are
deduced. The vals. of <j>follow the law <j>==</>o + K \/c
(cf. A., 1930, 31); the vals. of K are generally of the
same order, but they are not identical for all elec
trolytes. The val. of K for CsN0 3 a t 25°, calc, from
the results of Jones and Ray (A., 1937, I, 126), is
negative, however.
J. W. S.
V iscosity and density of aqueous solutions of
barium chloride, m agnesium chloride, cobalt
chloride, and nickel chloride at 35°. A. S.
C h a o ra v arti and B. P ra sa d (Trans. Faraday Soc.,
1939, 35, 1466—1471).—The viscosities (tj) and <1
of aq. solutions of BaCl2, MgCl2, CoCl2, and NiCl2
have been measured a t 35° and the apparent mol.
vols. (<j>) of the solutes have been determined. For
all solutions -r] obeys tho Jones and Dole equation
ttj/ttjo = 1 -f- A \/c -f Be, and except for NiCl2 the
observed vals. of A accord with the calc. vals. For
concns. >0-025m. <j> obeys the law = </>() -f- A’y c ,
but the vals. of K are not identical for all tho elec
trolytes.
J. W. S.
Viscosity of aqueous solutions of form ic,
cyanoacetic, and oxalic acids. M. K . S rin iv a sa n
and B. P rasad (J. Indian Chem. Soc., 1939, 16,
371—374).—vj of aq. solutions of HC0 2H,
CN-CH2-C02H, and H 2C20 4 have been measured at
35°. Tho vals. of rj are represented satisfactorily by
the two equations derived previously (A., 1938, I,
512), but vals. of tho const. A do not agree with the
theoretical val. The Jones and Dole equation (A.,
1929, 1385) also represents the results but the
consts. have no theoretical significance for weak
electrolytes.
W. R. A.
Photolum inescence of electrolyte solutions. I .
B. E. Gordon and A. A. Schischxovski (Mom.
Pliys. Kiev, 1939, 8 , 91—95).—Photoluminescence
of solutions of Tl1, Pbn U 0 2, and Cu11 in H 20 or aq.
EtOH is observed after addition of certain salts, in
those cases in which complex ions are formed.
R. T.
Non-aqueous solutions. C. A. K r a u s (Science,
1939, 90, 281—289).—A lecture summarising work
published previously (cf. A., 1938, I, 401; 1939, I,
198).
L. S. T.
Abnormal osm otic effect w ith chain m olecules.
II. Synthesis and cryoscopic behaviour of
polydepsides.—See A., 1940, II, 45.

Stream ing in diffusion fields. G. Y oung
(Bull. Math. Biophysics, 1939, 1, 177—184).—Two
cases of solvent motion in a diffusion field are discussed
mathematically. In one case the solvent driving
force arises from gravity, in the other from the t\ of
the solute.
C. R. H.
H ygroscopicity of m ixtures. N. S choorl
(Pharm. Weekblad, 1939, 76, 1541—1543).—Re
lative v.p. of saturated solutions of the following
individual salts and mixture a t 25° are recorded:
KC1-KC103; K B r-N aB r; K N 0 3-N aN 03; K B rNaBr-NH 4B r; NH 4Cl-NaBr; KBr-NaNO,, KC1N aN 03, NaCl-KN0 3 (14-5°); NaCl-, KBr-, ÑaOAc-,
KOAc-sucrose; KBr-CO(NH2)2; CO(NH2)2-sucrose.
S. C.
New glass in the binary system m agnesium
fluoride-silica. C. S. P iaav (Compt. rend., 1939,
209, 884—885).—Globules of a vitreous substance
containing Si0 2 and a large proportion of MgF2 are
formed by fusing MgF2 Qn a fused quartz support in
a coal gas-0 2 flame. They commence to melt at
~1460°, and have a low coeff. of thermal expansion.
The high d (2-73—2-83, predominantly 2-81) indicates
considerable shrinkage on formation of tho glass.
The optical absorption limit (2700—2620 a .) falls with
d.
A. J. E. W.
Transitions in the troilite m ixed crystal
range. II. H a r a ld sen (Tids. Kjemi, 1939, 19,
144—147).—x for FeS increases very rapidly with
temp, up to Í38°, less rapidly (linearly) to 325°, and
then decreases linearly. At the first transition temp,
there is a sudden large contraction along the c a-ris
and increase of coeff. of expansion (a) along the
a axis. This corresponds with disappearance of the
superstructure to give a simple NiAs lattice. At
the second transition temp, a decreases (a axis) and
becomes negative (c axis). FcSj.0!) shows similar,
but less pronounced, transitions (74°, 325°), but in
addition x has a sharp max. val. a t 210°, without
lattice changes. FeS ¡,10 is ferromagnetic between 190°
and 270° (max. 220°) and FeSj.^ a t room temp.
The development of ferromagnetism with increasing
S content in the mixed crystal range FeS—FeS x.15
is due not to disappearance of the superstructure,
but to the increased ease of exchange effects leading
to parallelisation of spin vectors.
M. H. M. A.
Structure of alloys. M. A. R o l l ie r (Chim. e
l’lnd., 1939, 18, 615—622).—A lecture. O. J. W.
Optical constants of copper-nickel alloys. J.
B or , A. H obson , and C. W ood (Proc. Physical Soc.,
1939, 51, 942—951).—Data for n and extinction coeff.
in the X range 4000—10,000 a . for Cu-Ni alloys
(100% Cu to 100% Ni) are recorded and discussed.
N. M. B.
Param agnetic susceptibility of copper-nickel
and zinc-nickel alloys. M. A. W h e e l e r (Physical
Rev., 1939, [ii], 56, 1137—1145).—Using a WeissFoex magnetic balance a t a field of 11,000 gauss,
susceptibilities (x) of Ni alloys containing 0—60% Cu
or 0—-30% Zn were measured above their Curie temp,
as a function of temp. Plots of 1 /y-T show th a t the
Curie-Weiss law holds only in a restricted temp, range,
the curve becoming concave towards the T axis a t high
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temp., especially for alloys of low Ni content, x a>t
a given temp, decreases less rapidly than linearly with
% Cu or Zn added. Results are discussed with refer
ence to the Heisenberg and the Bloch models.
N. M. B.
M agnetic studies of solid solutions. I. Pre
cipitation of iron from copper. F. B it t e r and
A. R. K aufm ann (PhysicalRov., 1939, [ii], 56,1044—
1051).—Preliminary results and methods of observ
ation are reported for Cu alloys containing >0-7% Fe
in the temp, range 20—1000° and fields >40,000 gauss.
Results indicate th at Fe atoms in solution in Cu retain
a permanent magnetic moment of ~3-5 Bohr mag
netons, and obey a Curie-Weiss law a t high temp.,
the Curie temp, of 0-7% Fe alloy being 150° K. The
solution seems sluggish and can be greatly supercooled.
A tentative interpretation of the apparently complex
manner of pptn. from solution is given. N. M. B.
Diffusion of hydrogen through copper-nickel
alloy. S. D. G e r t z r ik e n and Z. P. G o l u b en k o
(Mem. Phys. Kiev, 1939, 8 , 67—71).—A solid solution
of Ni in Cu, obtained by heating a compressed 1 : 3
Ni-Cu mixture at 700° in a vac., has a lattice const.
a 3-580 a ., which falls to 3-577 a . after exposure to H 2.
The diffusion coeff. of H 2 is D = Ao~Qlnr, where A is
a const., and Q = 35 kg.-cal. per g.-mol. of H 2, and
represents heat of diffusion.
R. T.
M icroscopic analysis of in te rm e d ia te p h a ses in
a g e-hardening alloys. M. L. V. G a y ler (Proc.
Roy. Soc., 1939, A, 173, 83—91).—The alloys ex
amined are (i) Al-4% Cu, (ii) Al-4% Cu-0-5% Mg, and
(iii) a commercial duralumin. The changes in the
appearance of the pptd. phases during age-hardening
are observed under magnifications of 2000 diameters.
I t is concluded th a t in the more complex alloys the
final stage is reached by the formation of one or more
intermediate phases, depending on the ageing temp,
and constitution of the alloy.
G. D. P.
Study of diffusion in lead-m ercury and alum inium -zinc alloys by the m ethod of vacuum
vaporisation. S. D. G e r t z r ik e n , M. G. B u t z ik ,
and Z. P. G olubenko (Mem. Phys. Kiev, 1939, 8 ,
55—65).—The val. of the coeff. of diffusion D of Hg
through Pb rises with increasing [Hg] of the alloy, and
with rising temp. (150—225°). The heat of diffusion
Q is 12-3 and 10-1 kg.-cal. per g.-mol. for 5 and 10—
15% Hg alloys, respectively. For 13-4 : 86-6 Zn-Al
alloys the relation between log D and 1¡T is linear
(738—811° k .), and Q — 46 kg.-cal. per g.-mol. ; D is
independent of grain size.
R. T.
Y ttrium -alum inium alloys.—See B., 1940, 47.
Crystal chem istry of titanium alloys. F.
L aves and H. J. W allbaubi (Naturwiss., 1939, 27,
674—675).-—Alloys of the formula AB2 (12 g 6-types)
can be oxpected if the ratio of at. radii is -\/3/\/'2 §=
1-23. This condition obtains with some Ti alloys.
The following compounds have been obtained :
TiMn2, TiFe2, TiCo2, TiNi3,TiCu3, TiZn3, and TiGa3 ( ?).
The first three are 12 g 6 -types. TiCu3 has a de
formed hexagonal spherical packing, and TiZn3is of the
ZnCu3 type with a 3-023±0-005 a . The X-ray
diagram of TiGa3 is very similar to th at of TiZn3.
The compounds FeTi, CoTi, NiTi, and ZnTi have also
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been found. CuTi does not exist, although a com
pound of unknown cryst. type with a composition in
this region has been obtained. Compounds XTi 2
(X = Mn, Fe, Co, Ni, Cu) are isomorphous, facecentred cubic crystals with 96 atoms in the unit cell.
RuTi and OsTi have been obtained, corresponding
with FeTi (CsCl type). Pd3Ti (isomorphous with
Ni3Ti) and P t3Ti (same structure as Zn3Ti) are also
formed. PdTi and PtTi do not exist, although Pd 3Ti2,
P t 3Ti2, PdTi2, and PtTi 2 have been obtained. Ag and
Au do not form alloys with Ti of the same type as Cu
Ti alloys. No compounds of Ag and Ti have been
obtained.
A. J. M.
Defect lattices in ternary alloys. II. L ipso n
and A. T aylor (Proc. Roy. Soc., 1939, A, 173, 232—
237).—In the Ni-Al system the dissolution of A1 in the
body-contred NiAl structure is accompanied by an
omission of Ni atoms from some lattice points. In the
ternary system Cu-Ni-Al the omission begins a t a
lino of const, ratio of valency electrons to atoms. The
Fe-Cu-Al and Fe-Ni-Al systems exhibit a similar
property. The result is explained by tho accommod
ation of electrons in the Brillouin zone.
G. D. P.
Solubility of gases. II. Comparison of or
ganic solvents w ith w ater. D. D. E l e y (Trans.
Faraday Soc., 1939, 35, 1421—1432; cf. A., 1939, I,
607).—The entropies and heats of dissolution of gases
in liquids are discussed theoretically. The fact th at
the energy of dissolution of a gas in different org.
solvents is approx. const., but is appreciably different
in H 20 , is attributed to the different energies required
for cavity formation in the solvents. For H 20 at
room temp, structural modifications exist which
complicate cavity formation.
J. W. S.
Solubility of potassium dihydrogen phosphate
in w ater. A. A. K azantzev (J. Gen. Chem. Russ.,
1938, 8, 1230—1231).—The solubility (g. per 100 g. of
solution) of K H 2P 0 4 is given by 12-79 + 0-250 +
0-0018202 — 0-0000061603, when 0 is —2-75° to 90°.
R. T.
Solubility of basic cupric salts in am m onia.—
See B., 1940, 36.
Distribution equilibrium of sodium between
m olten sodium halides (NaBr, N al) and a m olten
m etal phase (Cd, P b, TI, Sn, B i, Sb, Au). E.
H eym ann and H . P. W e b e r (Trans. Faraday Soc.,
1938, 34, 1492—1501; cf. A., 1930, 992; 1935,
1063).—The distribution of Na between Cd and liquid
NaBr is linear up to 20 at.-% of Na in the Cd, whence
it is inferred th a t Na is in the at. state in the salt.
W ith N al the distribution is linear a t 770°, but at
690° deviations occur a t highor concns. With Pb as
the metallic solvent non-linear curves are obtained,
indicating the existence of strong interat. forces
between Na and Pb. Sn, Bi, Sb, and Au pass into the
salt with the Na when they are used as solvents,
although in the absence of Na they are insol. Pb, Cd,
and TI do not behave in this way, and it is probable
th a t their intermetallie compounds with Na are un
stable a t 770°, whereas those of the former group are
stable and sol. in the molten salt.
F. L. U.
Absorption of gas in the form of bubbles.
Y. O yama and K . I w ase (Sci. Papers Inst. Phvs.
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Chem Res. Tokyo, 1939, 36, 371—374; cf. A., 1939,
1, 252).—Previous measurements on the absorption of
C0 2 from a 36% mixture with air in dil. NaOH have
been extended to bubbles up to 6-65 c.c. The measure
ments confirm that when dealing with large and nonspherical bubbles more effective absorption is not
produced by increasing the subdivision of the gas
mixture.
D. F. R.
Adsorption error in the determ ination of
gaseous densities and the adsorption of gases on
vitreous silica. G. A. R. H a rtley , T. H . H e n r y ,
and R. W hytlaw -G ray (Trans. Faraday Soc., 1939,
35, 1452—1461).—The adsorption of C2H 4, C 0 2, N 20,
0 2, A, H 2, CO, and S0 2 on fused Si0 2 surfaces has been
investigated. The residts indicate that the adsorption
even of easily liquefiable gases on clean Si0 2 is
on
glass surfaces, and that the use of Si0 2 vessels reduces
to negligible proportions the uncertainties due to
adsorption effects in the determination of compres
sibilities, expansion coeffs., and densities of gases.
The results also confirm the reliability of the limiting
density method for comparing the mol. wts. of gases
by means of the Si0 2 buoyancy micro-balance. Ad
sorption of H 2 on Si0 2 is anomalously high, whilst the
diffusion of He through SiO, is quite appreciable at
0°.
“
J. W. S.
Sorption of am m onia on sodium chloride
crystals. F. C. T o m pk in s (Trans. Faraday Soc.,
1938, 34, 1469—1478).—Details of experiments the
results of which are discussed elsewhere (A., 1940, I,
21) are recorded.
F. L. U.
(a ) N ew m ethod for studying adsorption of
gases at very low pressures and properties of
adsorbed film s of oxygen on tungsten, (b )
Kinetics of formation of oxygen film s on tung
sten. J. L. M o r r is o n and J. K. R o b e r t s (Proc.
Roy. Soc., 1939, A, 173, 1—13, 13—27).— (a) The
method depends on the fact th a t the accommodation
coeff. of Ne on a W surface is very sensitive to the
presenco of adsorbed films of traces of gas mixed with
the Ne. The changes of accommodation coeff.
which take place with varying 0 2 pressure show that
the adsorbed 0 2 film consists of a layer, stable a t the
lowest pressures, on which is superposed a t higher
pressures a film in which the population depends on
the pressure. The isotherm of this upper film has
been determined; the mean life of a particle on the
surface is about 2 sec. The lower film is itself
composite; part of it evaporates at 1100° K., the
remainder not until above 1700° k . The less stable
part of the lower film is attributed to mols. adsorbed
in gaps in the more stable part.
(b ) The theory of the formation of the film is dis
cussed. The experimental results are consistent
with the view that the adsorbed layer consists of a
stable film, with a less stable mobile film above it.
G. D. P.
Separation of m ixtures of gases by adsorption.
—See B., 1940, 36.
Sorption and desorption of organic chlorine
solvents by active charcoal.—See B., 1940, 19.
H ysteresis loop in sorption. K. S. R ao (Current
Sci., 1939. 8 468—469).—The sorption and desorption

of H20 vapour a t 30° has been followed on T i0 2 gel
activated a t 300° and degassed in a vac. for 5 hr.,
using the quartz fibre spring technique. Hysteresis
is exhibited. On desorbing the system with any
intermediate point on the loop of the sorption curve
as starting point, the loop is crossed and the desorption
curve is reached. On the other hand sorption,
starting from any intermediate point on the desorption
curve, follows an independent course until the peak
of the hysteresis loop is reached. These observations
can be explained only on the cavity concept (cf.
McBain, A., 1935, 701). The porous T i0 2 gel is
considered to contain V-shaped pores and narrow
necked cavities, the latter being solely responsible
for the hysteresis. The cavities are only emptied
by desorption when the pressure is < the min. a t
which the H sO condensed in the necks will be in
equilibrium with the vapour. At any point along the
looped part of the sorption curve there are always
some cavities filled with H 20 ; on desorption, some
of this is entrapped and the hysteresis loop is
consequently crossed until the main desorption
curve is reached. At points along the desorption
curve some of the larger cavities still contain H 20 ;
the effect of sorption at these points is to trace curves
secondary to the main sorption curve, all of which
reach the peak of the hysteresis loop. Similar
experiments on the Si0 2 gel-HaO system further
confirm the cavity theory.
W. R. A.
Adsorption of acetic acid by m ercury. R. C. L.
B osworth (Trans. Faraday Soc., 1939, 35, 1349—
1352).—The max. bubble pressure method has been
used to measure the effect of various pressures of
AcOH vapour on the surface tension (y) of Hg a t
20—260°. The AcOH decreases y, particularly a t
lower temp., and reverses the sign of dy/dT at
lower temp, and higher pressures. The amount
of AcOH adsorbed decreases with rise of temp. The
heat of adsorption varies from 8-3 to 6-1 kg.-cal. per
g.-mol. as the surface concn. increases from 0-25 to
4 x 1014 mols. per sq. cm.
J. W. S.
Adsorption of radioactive elem ents on polar
crystals. II. Prim ary adsorption.
A. P. R at n e r (Acta Physicochim. U.R.S.S., 1939, 11, 475—
483;
cf. A., 1936, 1457).—Theoretical. Ions
primarily adsorbed are either those which can form
solid solutions in the adsorbing crystal or those
composing the crystal (potential-determining).
Equations are proposed for both types of adsorption.
An equation is also deduced for the concn. difference
between the isoelectric and equivalence points.
F. L. U.
Surface tension of m ercury by the m axim um
bubble pressure m ethod. R. C. L. B osw orth
(Trans. Faraday Soc., 1938, 34, 1501—1505).—Gas
bubbles of two types are obtained a t the ends of
stainless steel tubes dipping in Hg, corresponding
with bubbles breaking from the external and,internal
edges. With rising temp., the former are produced
below 60°, the latter above 150°, and the “ internal ”
type then persists on cooling to room temp. The
surface tensions (y) calc, from the observed pressures
differ by 3 % for the two types. With an amalgamated
Cu tube having a knife-edge of negligible thickness
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the calc, y is th at pertaining to bubbles of the
“ external ” type, viz., 484 dynes per cm. a t 20°,
with a temp, coeff. of 0-21 dyne per cm. per 1°, using
a ir ; with C0 2 y is I % lower.
F. L. U.
Effect of carbon dioxide on the surface tension
of m ercury. R . C. L. B osw orth (Trans. Faradav
Soc., 1939, 35, 1353—1354).—The y of Hg has been
measured in contact with air of varying C0 2 content.
With increasing [C02], y decreases initially to a min.
~ 8 % < the val. in pure air at ~ 3 % C02, but there
after rises slowly with increasing [C02] until in pure
C0 2 its val. is ~ l-5 % < in pure air. In view of the
strong positive adsorption observed from all air-C 0 2
mixtures it is inferred th at the Gibbs layer on Hg is
thick enough to contain 0 2 or N 2 in excess of the
amount of C02.
J. W. S.
Surface tensions of two-phase liquid system s
containing benzene. J. W. B e l t o n (Trans. Fara
day Soc., 1939, 35, 1354— 1361 ; cf. A., 1936, 150).—
The y of the liquid phases of the systems CGH G-CS2H 20 and CGH 6-A c0H -H 20 have been measured at
25° by the max. bubble pressure method, and the
Gibbs equation is applied to the results. For the
system CGH G-CS 2-H 20 the adsorption of CGH G at
the liquid-vapour interface increases to a max. and
then decreases, whilst th at of CS2 at the liquidliquid interface decreases, with increasing [C6H 6].
In the system C6H 6-A c0H -H 20 , AcOH is adsorbed
a t each interface, the amounts adsorbed a t the
liquid-liquid and aq. layer-air interface passing
through a max. when the [AcOH] in the aq. layer
is 2 m. whilst the amount adsorbed a t the CGH Glayerair interface increases with increasing [AcOH] through
out the concn. range investigated. The adsorption
of AcOH a t the aq. phase-air interface is calc, by an
indirect method, and is shown to be almost equal to
th a t at the liquid-liquid interface.
J. W. S.
Application of surface tension m easurem ents
to determ ination of double salts in solution. G.
Arca y and M. Marcot (Compt. rend., 1939, 209,
881—882).—The formation of KCl,2HgCl2, KCl,HgCl2,
2KCl,HgCl2, and the corresponding Na salts in aq.
solutions of KC1 (or NaCl) and HgCl2 is detected by
min. in the y-composition curves.
A. J. E. W.
Interfacial tension, p n, and chem ical con
stitution. R. A. P eter s and R. W . W a k e l in
(Trans. Faraday Soc., 1938, 34, 1537—1539).—The
interfacial tension (y) of CGH Gsolutions of an amine
and aq. buffers of varying p a falls in a similar manner
for C1(1H 33-NH2 and C18H 37-NH 2 when the p a changes
from 10 to 7. I t is inferred th at long-chain amines
show interfacial changes in ionisation a t a lower p n
than when ionising in a bulk phase. A comparison
of the y-pn curves for C6H 0 solutions of a-hydroxypalmitic and -stearic acids against aq. buffers with
th a t of stearic acid shows th at the OH group displaces
the apparent p K a t an interface towards lower p„ as
compared with the unsubstituted acid.
F. L. U.
Behaviour of n-decoic acid in interfacial
tension m easurem ents. R . W . W a k e l in (Trans.
Faraday Soc., 1938, 34, 1535— 1536).—The abnormal
change of interfacial tension with p n observed by
Peters (A.. 1931, 1228) for C6H 6 solutions of n-decoic
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acid (I) against phosphate and glycine buffers is
shown to be due to the increasing solubility of (I).
F. L. U.
Change in drop of potential at the air-solution
interface as related to the age of the latter.
A. I. P ankratov (Compt. rend. Acad. Sci. U.R.S.S.,
1939, 24, 149—151).—The causes of the variation
with time of the potential drop at an air-solution
interface, observed by Klein and Lange (A., 1938, I,
520), have been investigated. The data indicate
th at if the surface of aq. solutions (2N-KBr, 0-01n KC1) is kept free from surface-active material no
variation in the potential drop occurs over large
intervals of time. If, however, the solution surface
becomes contaminated the potential drop changes
gradually to more positive vals. The potential
drop of 0-01 n -KC1 changes < th at of 2N-KBr as
expected, since the presence of KBr in the solution
facilitates the spreading of monolayers over the
surface. The surface-active materials present in the
two salts may bo removed by previous heating.
W. R. A.
Viscosity of unim olecular surface film s. M.
J oly (Kolloid-Z., 1939, 89, 26—35).—A general
survey (cf. A., 1938,1, 77, 355, 396, 615; 1939,1, 317,
367).
F. L. U.
Surface reaction between oxonium ions and
m ica. R. S. B r a d ley (Trans. Faraday Soc., 1939,
35, 1361—1366).—When aq. NH4I is evaporated on
clean mica surfaces it crystallises in regularly arranged
tetrahedral crystals, but if the mica has been pre
treated by immersion in n-H 2S0 4 it crystallises
irregularly in cubes. IOn-KOH and saturated aq.
KC1, CaCl2, and BaCl2 have no effect on the orienting
power of the mica. Quant, studies, carried out by
immersing the mica for various times in buffer
solutions of various p v vals., and observing the
proportion of the oriented tetrahedra and unoriented
cubes formed, are interpreted on the assumption that
the mica surface is attacked by oxonium ions.
J. W. S.
Identification of alum inium oxide hydrate film s
of im portance in silicosis prevention. L. H. G e r m er and K. H. S torks (Ind. Eng. Chem. [Anal.],
1939, 11, 583—592).—Electron diffraction experi
ments on the films formed on Si0 2 in presence of
H 20 and A1 are recorded. Si0 2 films th at have
floated on H 20 containing A1 powder at room temp,
are identical with those obtained from untreated
Si02, but after floating a t 38° the film formed is a
hydrated oxide of Al, which after drying in the vac.
of the diffraction camera, is cryst. A120 3,H20
(boehmite) (I). The film is probably a highly hydrated
gelatinous oxide which becomes cryst. only on drying.
A film containing Al but no Si is also formed on
soaking a rod of fused quartz in H20 containing
Al powder a t 38°. Si0 2 films are often weakened or
broken up by treatm ent with Al and H 20 a t 38°,
especially if any gas bubbles produced by the reaction
between Al and H20 reach the surface. Scum
consisting of (I) forms on H 20 surfaces in Bakelite
beakers containing Al and H 20 a t 38°.
L. S. T.
Changes of phase and transform ations of
higher orders in m onolayers. D. G. D er v ic h ia n
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(J. Chem. Physics, 1939, 7, 1113).—An addendum
(cf. A., 1940,1, 22).
W. R. A.
Method of spreading m onolayers of album in
and lipin-album in m ixtures. S. S ta llb e r g and
T. T e o r e ll (Trans. Faraday Soc., 1939, 35, 1413—
1416).—60% aq. IV O H or P r 0OH, 0-5ji. in NaOAc,
can bo used as solvent for spreading monolayers of
albumins, lipins, or lipin-albumin mixtures on aq.
solutions.
J. W. S.
Surface film s of heat-denatured serum -album in. S. StAllberg (Trans. Faraday Soc., 1939,
35, 1416—1420).—Hoat-denaturation of serumalbuinin causes ~15% increase in the area of its
monolayers, accompanied by changes in their
compressibility, rigidity, and gelation point, but
thore is no significant change in the apparent dipole
moment.
J. W. S.
Spreading of different hsemoglobins, m uscle
hsemoglobins, and cytochrome c.-—See A., 1940,
III, 69.
Thin protein m em branes. 0 . G a tty and J. H.
Schuusian (Trans. Faraday Soc., 1939, 35, 1510—
1513).—Stable multilayers of egg-albumin have been
deposited on wire mesh gauzes and silk by deposition
from monolayers. The films are impermeable to
isamine-blue, but sufficiently permeable to NaCl for
200 monolayers to hold a diffusion potential different
from th at in the absence of membrane a t a val. which
decays with a half-life period of 20 min. The presence
of 40 layers of lipoprotein from amphibian eggs does
not affect the half-life period of the potential or its
val. I t is inferred th at diffusion consts. for NaCl
through protein multilayers are < through H 20
and th at the partition coeff. leads to lower salt
concns. in the membrane.
J. W. S.
Capillary system s. XXII4. Preparation and
characterisation of electropositive m em branes.
E. Manegold and K. K alauch (Kolloid-Z., 1939,
8 8 , 257—273).—Various kinds of membrane having
selective anion permeability are described, the most
serviceable of which aro supported metal hydroxide
membranes made by treating collodion solutions of
Fe, Al, Cr, or Th chloride with (CH2)20 . When those
aro used in the cell 0■1N-KCl-membrane-0-OIn-KCI
a p.d. of ~50 mv. is developed, indicating nearly
perfect semipermeability for anions. A new method
of measuring the electro-osmotic transfer of H20
across a membrane is described.
F. L. U."
Brownian m ovem ent. E. K appler (Naturwiss.,
1939, 27, 649—658, 666—670).—A review dealing
with the theory of the Brownian movement with and
without the application of an external forco, the
movement in a vac., and its importance hi the
technique of measurement. The observation of the
Brownian movement with the unaided eye is also
dealt with.
*
A. J. M.
Electric double layer and stability of em ul
sions. E. J. W. V e r w e y (Chem. Weekblad, 1939,
36, 800—803).—Tho electrical factors affecting the
stability of emulsions, particularly in absence of
emulsifiers, aro discussed.
S. C.

v (c, c)

Sedim entom etric study of coarse disperse
system s. Influence of concentration of disperse
phase on distribution of particles in aqueous
suspensions of barium sulphate in presence of
electrolytes. N. A. F ig u r o v sk i and V. N. R osa nova (Acta Physicochim. U.R.S.S., 1939, 11, 361—
378).—The size-distribution of particles in coarse
(1—7 y..) aq. BaS0 4 suspensions has been determined
with a modified sedimentation balance, which is
described. Increasing the concn. of the disperse
phase from 0-05 to 2% in electrolyte-free suspensions
leads to a small decrease in tho finer and an increase
in the coarser fractions; the same effect is shown in a
marked degree by suspensions which, whilst containing
no detectable amount of electrolyte, have been less
thoroughly
washed. Distribution
curves
for
suspensions containing varying amounts of NaOH,
NaCl, and of H 2S0 4 havo also beon obtained, and the
results are discussed.
F. L. U.
Stabilisation of sulphur hydro sols by protective
agents. B. G. Z aprometov and S. A. V a s iije v a
(Bull. Univ. Asie Centr., 1937, No. 22, 139—158).—
Stable, highly disperse S hydiosols are obtained by
adding the protective agent (tannin, dextrin, sucrose,
or jp-toluidine) to aq. S 0 2 and passing H aS 40 min.
later, with energetic stirring. Dry colloidal S is re
dispersed by stirring -with dil. aq. SOa, cooling to 0°
from time to time.
R. T.
P ro p e rty of radio-colloids. (Mllk , ) C. C hamie
and (Mm e .) B. E. Marques (Compt. rend., 1939,
209, 877—879; cf. A., 1939, I, 319).—The formation
of groups of Po atoms on a paraffin wax surface
immersed in an acid solution containing Po is due to
deposition of colloidal aggregates from the solution,
and not to residual activity from an adhering layer of
liquid. As log [Po] increases the proportion of the
Po so deposited from n-HNOs, under standard
conditions, rises to a sharp max. and then falls more
slowly; tho curve resembles th a t for separation by
centrifuging from acids of different concn.
A. J. E. W.
Preparation of rhenium in the colloidal state,
and its catalytic properties. C. Z e n g h e l is and
(Ml l e .) C. S tathis (Compt. rend., 1939, 209, 797—
799).—A stable, dark brown, negative colloidal
solution of Re is obtained by reduction of aq.
K 2ReClG with N 2H4 and CH20 in presence of gum
arabie. The dispersed Re absorbs 700 times its
vol. of H 2; tho solution catalyses the decomp, of
alkaline H 20 2, formation of NH 3 from N 2 and H2,
and the hydrogenation of maleie and cinnamic acids.
A. J. E. W.
Equilibrium between m olecular and colloidal
substances in aqueous soap solutions. II.
Temperature-dependence of the equilibrium and
solubility curve of soaps. J . S t a u st (Z. physikal.
Chem., 1939, 185, 45—59; cf. A., 1939, I, 24).—
The equilibrium is studied by assuming th a t the
concn. of mol. Na palmitate (I) in dil. solutions =
ct , the crit. concn. for micelle formation. ck is
determined from aon,-c curves a t 25—90°; the
corresponding aon.-T curves have a sharp break at
T m, a t which the solubility («) of (I) — ck. The
variation of ck with T is very small, showing th at
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temp, has little effect on the equilibrium. The s
curve of (I) (s > 1 g.-mol. per 1.) is plotted from vals.
of the temp, of separation and dissolution, s rises
rapidly above T m, as the additional Na* necessary to
maintain the equilibrium as T increases can be
obtained only by micelle formation. The data are
used to determine vals. of the activity coeff. of Na'
in the (I) solutions. Determinations with Na stearate,
myristate, and laurate show th at T„ falls as the no.
of C in the acid mol. decreases, in accord with the
theory.
A. J. E. W.
Colloid optics. III. Scattering of ligh t by
stearic acid hydrosols and by sodium stearate
sols and gels. K. S ubbaramaiait (Proc. Indian
Acad. Sci., 1939, 10, A, 289—295).—The sol-gel
transformation of Na stearate (I) solutions in H 20,
and tho changes occurring on heating a stearic acid
hydrosol, have been studied by optical methods.
Owing to the presence of rod-like micelles, acid
hydrosols exhibit the schlieren effect, which disappears
a t a definite transition temp, on heating, indicating
a change from the solid to the liquid state of the
micelles. Light scattering studies show th at acid
hydrosols have a largo micellar size which increases
on heating, and a high asymmetry a t low temp.,
and th at (I) sols grow in size, and exhibit enhanced
asymmetry on cooling. I t is concluded th at micelles
join to form long chains, passing to fibrils, and
finally to a curdy, opaque gel, the temp, of gelation
being a function of the concn. of the sol. W. R. A.
Colloid chem istry of system soap s-cresolwater. IV. V iscosity of cresolated sodium
stearate solutions in presence of free fatty acids.
E. A ngelescu and V. C io rtan (Kolloid-Z., 1939,
89, 47—54; cf. A., 1938,1, 246).'—Data are recorded
for Na stearate solutions, with and without o-, m-,
and £>-cresol, in presence of palmitic, stearic, and
oleic acids. In the absence of cresol addition of
fatty acid in amounts >10 mol.-% of the soap
causes little change in the vj beyond what would
result from addition of an equiv. amount of soap.
In presence of cresol the rj max. on the ij-cresol
concn. curve is much raised by stearic, slightly raised
by palmitic, and slightly depressed by oleic ^acid.
Ageing phenom ena and m olecular dim ensions
of chain com plexes in solution. [II.] W. We h r
(Kolloid-Z., 1939, 8 8 , 290—318; cf. A., 1939, I,
521).—The mol. wt. of cellulose nitrate in 0-025—
10 %, and of polyvinyl acetate in 0-03—4%, solutions
in BuOAc is calc, from vj measurements by several
formulae, of which that of Bredee and de Booys (A.,
1937, I, 303) is the most satisfactory. Experimental
details relating to this and part I and a bibliography
are given.
F. L. U.
M acrom olecular compounds. CCXXXIV. X Ray study of polym eric-hom ologous cellulose
fibres. E. P lotze and H. P erso n (Naturwiss.,
1939, 27, 693).—The Debye-Scherrer diagrams of
ramie over a Tange of degree of polymerisation of
3000—200 are identical; the same is true of cotton
over the same range. This confirms the belief
previously held, that the orientation of crystallites
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is independent of the degree of polymerisation within
a given polymeric-homologous series.
F. L. U.
Quantitative interpretation of force-extension
diagram s of isotropic cellulose threads on the
basis of a rational theory of the relation between
degree of orientation and strength. P. H .
H ermans (Proc. K . Akad. Wetensch. Amsterdam,
1939, 42, 798—807; cf. A., 1939, I, 522).—
Preliminary.
O. D. S.
X-Ray study of orientation of artificial fibre.
I. V. A. K a r g in and N. V. M ic h a ilo v (Acta
Physicochim. U.R.S.S., 1939, 11, 343—360).—The
distribution of micelles with respect to their angles
of inclination to tho fibre axis has been determined
by microphotometry of X-ray photographs of cellulose
fibres (viscose and cuprammonium) subjected to
various treatments. Neither artificial silks spun
under tension nor those stretched after spinning
show a Gaussian distribution, and it is inferred that
the fibre does not attain equilibrium after stretching.
The increased orientation produced by stretching is
of a temporary and unstable character, and dis
orientation occurs spontaneously when the fibre is
boiled in H 20 for a few min. The results as a whole
are opposed to the Mark-Meyer theory of the microcryst. structure of cellulose, and indicate th at it
should be considered as a liquid containing more
or less oriented swarms of micelles which do not
constitute regularly formed crystals.
F. L. U.
Degradation of cellulose by polarised ultra
violet light.—See B., 1940, 27.
Priority questions in the kinetic theory and
therm odynam ics of rubber-like elasticity. E.
W ohlisch (Helv. Chim. Acta, 1939, 22, 1358—
1362).—Priority is claimed over Meyer and others.
J. W. S.
H istory of the theory of rubber elasticity.
K . H. Me y e r (Helv. Chim. Acta, 1939, 22, 1362—
1364; cf. A., 1940, I, 18 and preceding abstract).—
A reply to Wohlisch.
J. W. S.
Colloid-chemical properties of therm olysed
gelatin, and the potentiom etric titration of the
products of its acid hydrolysis. M. A. C henoch
(J. Gen. Chem. Russ., 1939, 9, 1479—1488).—The yj
of 1 % aq. gelatin is almost unchanged by heating at
120° for 20 h r .; th at of 10 % gelatin falls rapidly
during the first 4 hr., thereafter remaining nearly
const. The effect is chiefly one of fission of peptide
linkings, with production of smaller, more highly
hydrated mols.’ At the same time the protective
action of the solutions with respect to Fe(OH )3 sol
rises. Tho NaOH-binding power of acid hydrolysates
(2 % HC1 or H ?S0 4 at 150° and 180°) rises with
increasing duration of hydrolysis to a limiting val.
Autoclaving a t 150—180° leads to disappearance of
the biuret reaction within 1 hr.
R. T.
Reactions between electrolytes and proteins.
V. Reactions w ith calcium and m agnesium :
results. E. J. Bigwood (Bull. Soc. Chim. biol.,
1939, 21, 1105—1116; cf. A., 1940, I, 81).—When
sols of serum-albumin, -^-globulin, or gelatin, or
gelatin gel, containing CaCl2, MgCl,, and MgS04
are in equilibrium with the respective salt solutions
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across a membrane impermeable to the colloid, the
distribution of Ca", Mg", Cl', and S 04" is approx. in
accordance with the Donnan theory in the range
p n 2-9—6-9, but not a t the isoelectric point and at
higher pa, since the anion and cation contents of the
protein solution are then greater than those of the
ultrafiltrate. On the assumption that only simple
Ca and Mg salts of the proteins are formed, the
Donnan equations do not explain the results even if
the salts are only partly dissociated.
W. McC.
Form ation of periodic precipitates in the
interior of other precipitates. B. N. S e n (R.C.
Atti Accad. Lincei, 1939, [vi], 29, 488—490).—The
nature of the rings found when Cu2[Fe(CN)6] is
pptd. in presence of CaS0 4 and of BaS0 4 has been
studied in relation to the concn. of the pptg. reagents.
0. J. W.
Effect of ultra-violet rays on Liesegang rings.
C. Maxia (Boll. Soc. ital. Biol, sperim., 1939, 14,
444— 445).—Bibliographical evidence th at ultra-violet
irradiation modifies Liesegang rings is given.
F. 0. H.
Runge patterns and Liesegang rings on filterpaper. E . D e iss (Kolloid-Z., 1939, 89, 146—161).
Characteristic patterns (described by Runge in 1855)
may be obtained when a liquid B is allowed to drop
slowly on filter-paper soaked in a solution A . Suit
able A -B pairs are Fc.,(S04)2-K 4Fe(CN)6, CuS04K 4Fe(CN)B, MnS04-K 2Cr04, etc., which give rise to
“ pptn. patterns.” If non-reacting solutions are
used, or if the liquid B is H 20 , “ displacement
patterns ” are obtained, which may be made visible
by suitable after-treatment. In one case only, viz.,
A -B = K 2Cr0 4-M nS0 4 -f- K 2S04, has the formation
of Liesegang rings been observed; they are not
formed, however, if the solutions are interchanged,
or if the K is partly or entirely replaced by Na, or
if the R.H. is ^>50%. The various reactions are
described and figured, and the reaction between
Mn" and Cr04" is discussed.
F. L. U.
Theory of electrophoretic m igration. H. M u e l 
(Ann. New York Acad. Sci., 1939, 39, 111—
120).—A review.
F. L. U.

ler

Determ ination of electrical charge of surfaces
by the m icroscopic m ethod of electrophoresis.
H. A. A bramson (Ann. Now York Acad. Sci., 1939,
39, 121—145).—A descriptive review of experimental
methods.
F. L. U.
Moving boundary m ethod for studying electro
phoresis. K . G. S ter n (Ann. New York Acad. Sci.,
1939, 39, 147—186).—Historical and descriptive.
Special attention is given to recent developments in
the study of colourless solutions.
F. L. U.
Observations of electrophoretic boundaries.
L. G. L ongsworth (Ann. New York Acad. Sci., 1939,

39, 187—202).—The “ schlieren ” and “ scale ”
methods for ascertaining the position of colourless
boundaries have been compared. The latter is the
more economical and the more flexible of the two,
whilst the former lends itself to automatic recording
and also permits the progress of the boundary to be
followed visually.
F. L. U.

v (e), vi (a)

Effect of salts on electrophoretic m obility of
tristearin at constant p n. D. I. B r e e s e and
W. C. M. L ew is (Trans. Faraday Soc., 1938, 34,
1515—1518; cf. A., 1938, I, 456).—The mobility
(u) of tristearin (I) particles a t p a 4 increases slightly
with rising concn. of KC1 and of LiCl a t very low
concns., and thereafter falls steadily to a limiting
val. which shows a small lyotropic influence. With
E l and KCNS the «¿-concn. curve falls to a flat min.
and then ascends continuously up to concns. > 0 -1 n . ;
this effect, which is distinct from the normal small
increase in u at very low concns., is greater with
KCNS than with K I, and still more marked with the
Li salts. I t is attributed to primary adsorption of
I ' and CNS' on (I), and this explanation is supported
by the observation th at the y of a CGH J4-H 20 or
decalin-H20 interface is lowered by KI, Lil, KCNS,
and LiCNS, although raised by KC1.
F. L. U.
Characteristics of protein boundaries as shown
by scale m ethod electrophoretic diagram s. F. L.
H orsfall (Ann. New York Acad. Sci., 1939, 39,
203—207).—Scale method diagrams permit the
identification and calculation of mobilities of minor
components in protein mixtures. Unambiguous dia
grams are obtained only when the protein has been
dialysed thoroughly against a buffer solution of
sufficient ionic strength. There is normally a slight
asymmetry between the ascending and descending
boundaries, the former being sharper and slightly less
broad. Examples of scale diagrams obtained with
hiemocyanin solutions are given.
F. L. U.
E lectrolysis and electro-osm osis in gelatin.
J. S wyngedauav (Kolloid-Z., 1939, 8 8 , 318—328).—
A summary of published work (cf. A., 1936, 1396;
1937, I, 616; 1938, I, 398; III, 324, 756; 1939, I,
29, 198, 260, 321, 370).
F. L. U.
Stream ing potential and surface conductivity.
III. E. V e r l e n d e (Proc. K. Akad. Wetcnsch.
Amsterdam, 1939, 42, 764—775; cf. A., 1938, I,
573).—Apparatus for the measurement of streaming
potential is described. Vais, of the electrokinetic
potential and of the surface conductivity of dil. aq.
solutions of KC1, HC1, and CaCl2 are calc, from
measurements of the streaming potential.
0. D. S.
Equilibrium between valine and am m onium
dimethylpyruvate. R. W urm ser and S. F il it t i W urm ser (Enzymologia, 1939, 7, 161—164; cf. A.,
1938, I, 402).—Electrometric measurements made
with mixtures of i?-NH2-acid oxidase, «7-valine,
Pr^CO-COgNHj, buffer, and indicator, of the oxidase,
(//-valine, NH 4C1, KC1, buffer, and indicator, and of
the oxidase, dimethylpyruvic acid, buffer, and
leucophenosafranine show that, at pn 7 and 37° when
the ratio of the activities of the constituents is 1,
E 0 of the system valine §=£ Pr^C0-C02' ion + NH.*
is —0-115 ¿0-015 v.
This val. holds on the
assumption th at the equilibrium mixture does not
contain an appreciable amount of imino-acid.
W. McC.
Cryoscopic study of copper and silver halides
in benzene and ethylene dibromide solutions of
alum inium brom ide. E. J. G o r e n b e in and I. M.
S lavutskaja (J. Gen. Chom. Russ., 1938, 8 , 1169—

vi (a, b)
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1178).—The mol. depression of f.p. of C6H 6 and
C2H 4Br 2 solutions of AlBr3 following addition of MX
(M = Ag, Cu1) falls with increasing conen. of the
latter, whilst at the same time mol. conductivity
rises. These results confirm formation of the com
pounds MX,AlBr? (X = Cl, Br, I) and MX,2AlBr:i
(X = Cl, Br), which become increasingly associated
with rising concn. ; the conductivity of the systems is
cc concn. of associated complex. Association of the
complexes in CGH G is > in C2H 4Br2, and of Ag >
Cu1 complexes.
R. T.
Definition of “ a c id ” and “ b a se.” A. I.
S ch attenstein (J. Gen. Chem. Russ., 1939, 9, 1003—
1610).—Theoretical.
R. T.
Therm odynam ics of acid-base equilibria.
D. H. E v erett and W . E. K. W y n n e - J ones (Trans.
Faraday Soc., 1939, 35, 1380—1401).—Experimental
data for the electrolytic dissociation of a large no. of
weak acids have been analysed and vais, of AG°,
AH, AS°, and ACv for the various equilibria are
deduced. Except for positively charged acids (e.g.,
substituted NH4* ions) the vais, of AS° and ACv are
negative a t room temp. The sign and magnitude of
AH are explained by the orientation of solvent mois,
around the ions. The relationship between the mol.
structure and thermodynamic properties of the
acids is discussed, and it is pointed out th at for
proper comparison of the strengths of acids it is
necessary to take into account the vais, of the other
thermodynamic functions as well as the dissociation
const.
J. W. S.
M agneto-optic study of neutralisation. F.
G allais and D. V oigt (Compt. rend., 1939, 209,
872—874).—The magnetic rotation (Faraday effect)
of solutions containing acid and alkali has a sharp
min. a t the neutral point, a t which the displacement
from the additive val. increases with the concn. and
the strength of the acid. Sharp min. do not occur
at the intermediate stages of neutralisation of a
polybasic acid.
Abnormally large effects with
H N 0 3 and HCNS are attributed to the formation
of the complex and iso-forms, respectively.
A. J. E. W.
Ionic equilibria in hydrogen salts of dibasic
acids. C. W. D avies (J.C.S., 1939, 1850—1853).
W ith H salts of weak dibasic acids H2A , the process
2 H / 1'
H j/i -f- A " is usually much more important
than is IL4' === H ‘ + A ”. Equations giving the
relative concns. of H A', A ", and II^^l are derived, and
vais, are tabulated for 6 common acids. The
equations enable the mobility of H A ' to be calc, from
conductivity data. Other consequences of the equili
bria are discussed.
F. L. U.
Dissociation constant of the anilinium ion.
K. J. P ed er sen (Kong, dansk. Vidensk. Selsk.,
mat.-fys. Medd., 1937, 14, 26 pp.; Chem. Zentr.,
1937, i, 3473—3474).—K is determined by e.m.f.
measurements on the cell H 2|NH 2Ph,NH 3PhCl,NaCl|
3-5M-KCl|HCl,NaCl|H2, using glass electrodes; the
H ‘ activity coeffs. for the solutions are eliminated
by a method of extrapolation which refers their
vais, to sM-NaCl, in which —log K — 4-428 + 0-20s,
4-596 -j- 0-22s, and 4-780 -f 0-26« a t 34-9°, 25-0°, and
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14-8°, respectively. The heats of dissociation and
neutralisation are 7105 and 6587 g.-cal. per g.-mol.
A. J. E. W.
Dissociation constant of p-resorcylic acid.
C. T. A bich a n d a n i and S. K. K. J atkar (J. Indian
Chem. Soc., 1939, 16, 385—388).—The dissociation
const, of ¡3-resorcylic acid (HX), determined by
measuring the e.m.f. a t 30° of cells of the type
H„|HX,NaX, NaCl|AgCl-Ag, is 6-05 x 10-4.
W. R. A.
Influence of neutral salts on the dissociation
coefficients of am pholytes. I, II. A. P. K o n ik o v
(J. Gen. Chem. Russ., 1938, 8 , 1194—1203, 1204—
1219).—I. The differences in the dissociation coeffs.
pk of the NH 2 and CO,H groups of NH2-acids
and peptides in solutions of KC1 of ionic concns. |j.x
and ¡x2 are given by Ajp* — —0-5(1 — z2) x
(h25 - PitflQiQz + Cn(¡¿2 - Hi), 2 and
^P%0tU =
0-5(1 — £2)(|i2J — y-ÏÏIQiQz - £„([¿2 — ¡¿i),
where
z is the “ inactivation coeff.,” representing the charge
of the zwitterion, Q1 and Q2 are the vais, of Q =
1 + 3-3 X 10-V* at Hi and ¡j.2, respectively (a =
ionic diameter), and CN and C0 are the “ salting-out ”
coeffs. for the NH 2 and C02H group, respectively,
and are characteristic of a given salt. The p K of the
ionogenic groups of glycine and mono-, di-, and
tri-glycylglycine is much less affected by neutral salts
than in the case of carboxylic acids, but the difference
diminishes with increasing distance between the NH 2
and C02H groups.
II.
The amount of acid or base bound during
titration of a mixture of ampholytes is given by
M ■= ~Ly.ni, where a is the dissociation coeff. of an
individual ampholyte, and m is its mol. concn. The
equations A = log a/(l — a) or log (1 — a)/a, where
A = Pn. — Pe , serve for derivation of a. Examples
of the use of the equations in titration of solutions
containing 1—5 NH2-acids are given, for a pn range
of 0—14.
R. T.
D issociation constants and titration exponents
of less com m on alkaloids. N. S choorl (Pharm.
Weekblad, 1939, 76, 1497—1501).—The following
vais, are recorded for p Kl and (for dibasic alkaloids)
Px,: alypine (4-5, 10-2), aristoquin ( —, 9), dicodide
(6-05), dilaudide ^6-2), ¡3-eucaine (4-65), euquinine
(7-15, 10-5), eucodal (5-4), heroin (6-4), homatropine
(4-3), optoquin (5-5, 9-95), paracodine (6-05), scopol
amine (6-45) stovaine (6-1), yohimbine (6-55, 11-0).
S. C.
Hydrogen-ion concentration of solutions con
taining zinc hydroxide and sodium hydroxide.
S. M. M ehta and M. B. K abadi (J. Indian Chem.
Soc., 1939, 16, 379—384).—[H‘] of solutions
containing ZnO and Na20 in various proportions has
been determined ■with the glass electrode. When
the concn. is < 6 n . Na zincate is largely hydrolysed
but in conc. solutions hydrolysis is slight. The
results indicate the possibility of isolating Na zincate
from solutions of concn. > 8 n ‘. and agree with those
deduced by measuring the A of solutions (A., 1939,
1,471).
W. R. A.
Equilibrium between the liquid and vapour
phases of dilute solutions of m ethyl alcohol.
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N. V. T schalov and M. A. S oholina (J. Appl. Chem.
Russ., 1939, 12, 1170—1171).—The [McOH] of the
vapour in equilibrium with aq. MeOH has been
determined for 0 -01— 1% solutions, a t room temp.
(?)/1 atm.
R. T.
Viscosity and m .p. in the system ethylenediam ine-m ethyl alcohol. M. S. E lgort (Bull.
Univ. Asie Centr., 1937, No. 22, 227—237).—The
m.p - and ^-composition curves suggest the compound,
(CHj-NH^^M eOH, m.p. —48° (decomp.). R. T.
Therm al analysis of ketocineole-cam phor sys
tem s. M. B rambilla (Annali Chim. Appl., 1939,
2 9 ,506—512).—E.p.-composition curves for synthetic
and (Z-camphor-ketocineole systems are given and
discussed. No eutectic mixtures are detectable.
The racemic and optically active forms of camphor
show slightly different characteristics.
E. 0. H.
Influence of various elem ents on the system
iron-ferrous sulphide. R . V ogel (Naturwiss.,
1939, 27, 761—764).—A summary of work previously
published.
F. L. U.
B asic chlorides. I . G. B. F r id m a n (J. Gon.
Chem. Russ., 1939, 9, 1598— 1602).—The solid
phases forming in the system ZnCl2-Z n 0 -H 20, at
30°, are 5ZnCl2,5Zn0,8H 20 , stable within the limits
57-7—71% ZnCl2 in the aq. phase, a solid solution
containing >56% of ZnO, stable between 57-7 and
9-28% of ZnCl2, and a series of solid solutions
containing >64% of ZnO, a t 0—9-28% of ZnCl2.
Numerous double salts reported in the literature are
in reality solid solutions.
R. T.
Sim ultaneous solubility of alum inium , sodium ,
potassium , and ferric nitrates in w ater in pres
ence of nitric acid. III. A. I. Saslavski and J. A.
R avdin (J. Gen. Chem. Russ., 1939, 9, 1473—1478;
cf. A., 193S, I, 198).—The solid phases in the system
Al(N0 3)3-Fe(N 0 8)3-H 20 , a t 0°, 20°, and 40°, consist
of an unbroken series of mixed crystals of
A1(N03)3,9H20 and Fe(N0 3)3,9H 20. The d-, n~,
and m.p.-composition curves of the mixed crystals
confirm the unlimited mutual solubility of their
components.
' R . T.
Quaternary system C a 0 -A l20 3-C a S 0 4-H „0
at 25°. F. E. J o nes (Trans. Faraday Soc., 1939, 35,
14S4—1510).—The only quaternary compound found
in this system is 3Ca0,Al20 3)3CaS04,32H20 , which is
incongruently sol. in H 20 and in dil. aq.~Ca(OH)2 or
CaS04. I t is stable in contact with conc. solutions
of CaS04, but is only congruently sol. in aq. Ca(OH)2
of a limited concn. range. The invariant point
compositions in this system are tabulated. The
nature of the Ca sulphoaluminate formed during the
setting of Portland cement, and the attack of concrete
by aq. CaS04, are discussed.
J . W. S.
Heat of com bustion of isopropyl alcohol.
G. S. P arks and G. E. M oore (J. Chem. Physics,
1939, 7, 1066—1067).—The heat of combustion of
Pr^OH has been measured. AZ/ 298.16 = —478,880
g.-cal. per mol. a t 25° and 1 atm. const, pressure.
Combining this with the best val. for Pr°OH (cf.
Rossini, A., 1934, 130S), A//o9„.16 of the isomerisation
reaction Pr^OH (liq.) -> PraOH (liq.) is —3350 g.-

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

cal. per mol., and since A$ 298.16 for this reaction is
—3-1 e.u., AG’m .ic = —2430 g.-cal. per mol.
W. R. A.
Entropy of dissolution. I. M. B arclay and
J. A. V. B u tler (Trans. Faraday Soc., 1938, 34,
1445—1454).—Partial v.p. of CS2, Cf)H 6, CHC13, and
PhCl in COMe2 and in EtOH, and of S 0 2, N H 3, and
CC14 in EtOH were determined a t 25° and 35°.
Entropies (AS) and heats (AII) of vaporisation and
other thermodynamic quantities are calc. The
linear relationship between AS and A ll is extended
by these results to solutes having heats of dissolution
of 4— 10 kg.-cal., and is also found to hold for un
associated pure liquids. The abnormally high vals.
of AS for solutes from associated liquids are connected
with the abnormal surface entropies of cavities in
these liquids indicated by the Ramsay-Eotvos
relation.
F. L. U.
Therm odynam ics of cellulose nitration.—See
B., 1940, 28.
Derivation of the criteria for irreversible
changes, equilibrium , and stability, based on
the uncom pensated heat. P. van R y sselb er g h e
(J. Chem. Educ., 1939, 16, 476—480).—Theoretical.
L. S. T.
A ssignm ent of uncertainties to the data of
chem istry and physics, w ith specific recom 
m endations for therm ochem istry. F. D. R os 
s in i and W. E. D em ing (J. Washington Acad. Sci.,
1939, 29, 416—441).—The application of the theory
of probability to a set or sets of observations,
functional concordance, the propagation and combin
ation of errors, and application to measurements in
general are discussed. Sp. recommendations for
thermochemistry include a description and discussion
of a procedure for combining standard deviations,
and the assignment of an uncertainty interval to
experimental vals.
L. S. T.
Theory of electrical equilibrium of electrolytic
conductors. D. Castelluccio (Nuovo Cim., 1939,
16, 348—354).—Theoretical.
O. J. W.
Determ ination of specific conductivity of very
dilute solutions of certain electrolytes. B. P.
T atarinov andM . V. L ev itsk i (J. Gen. Chem. Russ.,
1939, 9, 1619—1621).—Sp. conductivity data are
recorded for0-000067—0-001N-Na2c 0 3, -NaCl,-Na2S 04,
-CaCl2, and -MgS04, all a t 25°.
R. T.
Specific conductivity in binary and ternary
system s containing sodium and m agnesium
chlorides and sulphates. V. I. N ik o la ev and
I. S. K atiic (J, Gen. Chem. Russ., 1939, 9, 1611—
1618).—Sp. conductivity-eomposition curves are given
for the binary systems Na 2S04-, NaCl-, MgCl2-, and
MgS04- H 20, and for the ternary systems NaClMgCLj-H.O, MgCl2-MgS0 4-H 20 , and NaCl-Na„S04H 20, all a t 25°.
R. T.
Electrolytic conductivity and the hydrogen
link. P. W u lfe (Naturwiss., 1939, 27, 661).—
Investigation of the conductivity of mixtures of non
polar substances with alcohols shows th at the mixture
has a definite conductivity if the alcohol associates
to give polar complexes. Conductivity in the system
EtOH-C 6H 0 is due to minute traces of H 20. An
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explanation of this, involving the H link, is put 1278).—Allowing for complex ion formation, the
E h of the system I - F is given by the modified Nernst
forward.
A. J. M.
equation Eh = 385 + 28-75 log x/y2, where a; and y
Triple ions and transference num bers. M. are
the actual [I] and [I'] of the solution. Tables and
D ole (Trans. Electrochem. Soc., 1939, 77, Preprint
graphs serving for the potentiometric determination
3, 39—48).—Theoretical. The effects of triple ion of I and I ' are given.
R. T
formation on transference nos. are analysed, and it is
E lectrolysis of sodium cuprocyanide solution.
shown that, contrary to the opinion of those authors,
the results of Lanning and Davidson (A., 1939, I, J. V. P etrocelli (Trans. Electrochem. Soc., 1940,
147) for NH 40Ac in anhyd. AcOH are consistent 77, Preprint 4, 49—57).—Anodic and cathodic
with triple ion formation either if the negative triple polarisation curves for Cu in solutions of varying
ion is formed to an extent > the positive, or if they Na 2Cu(CN)3 concn. have been determined. Pick’s
are formed in equal amounts but the negative triple law of diffusion is applied to the interpretation of the
ldnetic electrode potentials.
J. W. C.
ion has the greater mobility.
F. J. G.
Anodic behaviour of chrom ium . R . H. R oberts
Behaviour of a platinum electrode, (A) during
precipitation of barium sulphate, ( B ) in presence and W. J. Sh utt (Trans. Faraday Soc., 1938, 34,
of foreign ions. I. L. O r e s to v (Bull. Univ. Asio 1455—1469).—Cr anodes in acid chloride and sulphate
Centr., 1937, No. 22, 177—184, 185—188).— solutions have been studied by means of oscillograms.
Expressions connecting the potential of bright P t Anodic passivation occurs only when a limiting c.d.
electrodes with the ionic concns., during titration of C0 is exceeded; the val. of C0 depends on the temp,
BaCl0 with K 2S04, or vice versa, are derived (cf. A., and composition of the electrolyte, especially on [H‘],
and a t any higher c.d. C, the time required for passiv
1937," I, 364; 1939,1, 83).
R. T.
ation is given by t = Xj (C — C0), where X is the no.
Decom position potential of carnallite m elts. of coulombs required for passivation. In H 2S 0 4
W. D. T r ea d w ell and A. C o hen (Helv. Chim. Acta, passivation occurs in three distinct stages. In H N 0 3
1939, 22,1341—1348).—The e.m.f. of Mg-Cl cells have or neutral salt solutions Cr passivates instantly with
been measured, using fused MgCl2 and MgCl2-KCl the smallest anodic current, and cathodic reduction
mixtures as electrolytes. The results accord with shows th a t in such solutions the Cr carries a unimol.
the decomp, potentials calc, from the equilibrium layer of oxide. The results indicate th at the first
const, for the oxidation of these melts (A., 1939, I, effect of electrolysis is reduction of [H‘] in contact
371). The relatively large increase in the e.m.f. with the anode; this is followed by discharge of OH'
produced by addition of KC1 indicates the existence and formation of an oxide layer.
F. L. U.
of complexes which decrease the rate of reaction
Influence of a m agnetic field on chem ical
between MgCl2 and 0 2.
J. W. S.
reactions, and A. N. Schtschukarev’s m agnetoElectron concentration cells and p n m easure chem ical effect. A. N. S iso ev (J. Gen. Chem.
m ent. V. K a r p e n (Compt. rend., 1939, 209, 790— Russ., 1938, 8 , 1247—1253).—Schtschukarev’s mag
792; cf. A., 1939, I, 613).—In a cell consisting of neto-chemical effect (A., 1925, ii, 47) is not actually a
similar metallic electrodes in contact with two chemical effect, but a phenomenon connected with
adjoining electrolyte solutions which contain no ions polarisation of the electrodes.
R. T.
of the metal, the e.m.f. (E) is determined by the
Hydrogen
overvoltage
on
cadm
ium
,
with
electron concns. (e') in the solutions; E — 11T log
(e^/e'-l). A jhi comparison with such a cell is in access of air. M. S tra u m a n is and N. B ra k Ss (Z.
reality a comparison of e vals.; saturation of the physikal. Chem., 1939, 185, 37—44).—Measure
solutions with II 2 modifies the observed vals. to an ments with the cell Cd|0-lN-H2S04|Zn show that
access of 0 2 considerably reduces the H overvoltage
increasing extent as neutrality is approached.
(■/]) a t a Cd cathode (potential E), if the c.d. is < ~0-3
A. J. E. W.
Electrochem ical potentials and Volta effect. ma. per sq. cm .; segments of the E - I curve are
I . 0. S carpa (R.C. Atti Accad. Lincei, 1939, [vi], approx. represented by E = e^ “ ««)/*», although the
29, 441—451).—From a comparison of the electro curves are not reproducible owing to hysteresis effects.
chemical potentials and the Volta effect of metals the At higher c.d. (using an external source of current)
contact potential between pure P t and P t in equili insufficient 0 2 is available to oxidise the H completely,
brium with H a t n.t.p. is calc, to be ~0-5 v. The and the normal H overvoltage curve (t) == a -j- 6 log I)
electrochemical potentials of the metals corr. for the develops; the transition is determined by the rate of
Volta effect (“ true normal potentials ” ) are calc. diffusion of 0 2 to the electrode and the catalytic
activity of the surface (Pt > Fe > Ni > Cd).
0 . J. W.
A. J . E. W.
Determ ination of oxidation-reduction poten
Application of theory of absolute reaction rates
tial and calculation of results. H. M o h r (Biochem.
Z., 1939, 302, 220—225).—Procedure for securing to overvoltage. H. E y r in g , S. G la ssto n e , and
greater accuracy in the determination of redox K. J. L a id l e r (J. Chem. Physics, 1939, 7, 1053—
potentials is described. Mixtures of two redox 1065).—Theoretical. By applying the theory of
systems and other special cases are considered. abs. reaction rates it has been shown th at the c.d. and
the overvoltage (tj) of an electrode are related. A
Equations required for the calculation are given.
prototropic mechanism is proposed which explains the
W. McC.
O xidation-reduction potential of iodine. I. linear rate of attainm ent of vj, the effect of changes in
A. I. R usanova (J. Gen. Chem. Russ., 1938, 8 , 1272— ^-potential, and the reason for the low ij of metals
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forming strong M-H bonds. The influence of the
cathode material and temp, on the H 2-D 2 separation
is discussed. Explanations of 0 viscosity, and the high
■rj in the discharge of H 30 ' and OH' are suggested.
W. R. A.
Electrode equations for analysis of redox
titration curves. A. Geake (Trans. Faraday Soc.,
1938, 34, 1395—1409).—New equations are given for
redox systems in which semiquinone formation
occurs and for mixtures of two simple systems. They
have practical advantages over the older equations,
and can be used to calculate semiquinone formation
consts. and normal potentials of mixed redox systems.
F. L. U.
Electrolytic reduction ol dicyanogen, oxam ic
acid, and oxam ide on a m ercury dropping
cathode. J . B&ezina and J . H ey ro v sk y (Casop.
Ceskoslov. L 6k., 1937, 17, 274—280).—As currentvoltage curves obtained in the electrolysis of freshly
prepared Cu(CN)2 solutions in excess of KCN show
irregularities due to the formation of CuCN and free
C2N 2 the effect of C2N 2 absorbed in neutral, slightly
acidic, and alkaline solutions of various electrolytes is
studied. C2N 2 in aq. NaOAc causes an increase of
current a t the potential of the dropping Hg cathode
—l-15v. (N-calomel = 0) due to the direct electro
reduction of the C2N 2 gas absorbed, (C2N 2 + 20 ->
2CN') and another increase a t —1-55 v.” due to the
electro-reduction of the amidic product of hydrolysis
of C2N2, probably (C0-NH 2)2,NH 2-C0-C02H or' its
salt, tho mol. taking up 2 e. This supports the view
th at dipole mols. with double linkings are adsorbable
and electro-reducible a t the dropping Hg cathode.
F. R.
Extinction lim its of flam es. W. P. Jobissen
(Chem. Weekblad, 1939, 36, 815—820).—A review
containing new data on the following systems, the
limiting concns. of the gas maintaining combustion
being determined from the extinction of the flame of
the pure combustiblo gas or of 0 2 in the case of tho
reverse flame, from the peak of the explosion region,
and from the tangents to the explosion limit curves :
H„ in 0„-No (5-0, 5-4, 5-2), 0 2-C0„ (10-0, 10-9, 10-8),
0 2-A (4-1, 4-1, 4-0); 0 o in H 2-N 2 (10-0, 10-8, 10-0),
H 2-C 0 2 (14-5,15-2, 15-1)“ H„-A (7-5, 8 :1, 7-7), CH4-N„
(8 -2 , 7-7, 8 -1), CH4-CO„ (12-5, 11-5, 13-6), CH4-A
(5-9, 5-8, 5-5), NH 3-N ,“ (32-5, 27-4, 35-4), NH3-A
(27-6, 24-8, 30-0); CH4“ in 0 2-N , (16-6, 15-4, 16-0),
0 2-C 0 2 (25-3, 23-3,25-7), 0,-A (12“-4,11-2,11-2); NH 3
in 0 2-N 2 (28-0, 24-6, 32-6), 0 2-A (2E-5, 22-1, 28-3% of
the first mentioned component of the binary mixture)
Errors due to the effect of the explosion vessel are
most marked in the case of systems containing
n h 3.
*
s. c.
Spectroscopic study of the com bustion of
m ethane. E. M. G u e n a u lt (17th Ann. Rept.
Safety in Mines Res. Bd., 1938, 53—54).—The
occurrence of the system of diffuse bands due to an
activated form of CH20 mol. in the spectrum of MeOH
flames, and its absence from the spectra of CH4 and
CHsO flames, has been confirmed. Photomicrometric
records show that the band system due to the radical
CHO is more prominent in the spectrum of the CH4
flame than in th at of MeOH. Proof has been obtained

vii {d, e), v ni (a)

of the occurrence of CH bands in the spectrum of
flames of CH20.
R. B. C.
Ignition tem peratures of m ethane in air.—See
B„ 1940, 7.
Kinetics of slow oxidation of ethylene. M. V.
P oljakov and F. M. V a in stein (Acta Physicochim.
U.R.S.S., 1939, 11, 415—426).—Measurement of the
rate of oxidation of C2H 4 by 0 2 a t 700—800° in
quartz vessels of different dimensions and in presence
of P t of varying surface area leads to substantially
the same conclusions as did similar experiments with
H 2 and with CH4 (A., 1939, I, 203). Under the con
ditions used the reaction is always incomplete.
F. L. U.
Kinetics of slow oxidation of carbon m onoxide.
A. V. K o r n eiev a and M. V. P oljakov (Acta Physico
chim. U.R.S.S., 1939, 11, 427—442).—The slow oxid
ation of CO by 0 2 has been studied a t 450—800° and
30 mm. ( < limiting ignition pressure) in a quartz
vessel and in presence of P t wires of varying length.
A t 450° the reaction is heterogeneous, its rate increas
ing with increasing area of P t ; above 600° it becomes
homogeneous as well, as with the slow oxidation of
H 2, CH4, and C2H 4 (cf. preceding abstract). The
reaction is not complete at any of the temp. used. A
chain mechanism is shown to be probable in the
heterogeneous catalysis.
F. L. U.
M echanism of form ation of nitrogen oxides in
the explosion of com bustible m ixtures. II.
M.' V. P oljakov and R. I. G enklna (Acta Physico
chim, U.R.S.S., 1939,11, 443—452).—Further experi
ments with a mixture of composition CH4 22, 0 2 53,
N 2 25% in vessels with different diameters show that,
as required by tho authors’ theory (cf. A., 1939, I,
569), the yield of NO passes through a max. with
increase of diameter at a given pressure, and with
increase of pressure for a given diameter.
F. L. U.
Kinetics of cracking of hydrocarbons under
pressure. IV. Cracking of d efin es, diolefm es,
and cyclic unsaturated hydrocarbons. M. D.
T il it sc h e e v (J. Appl. Chem. Russ., 1939,12, 1154—
1169).—On the basis of published data it is shown
that at <500° the reaction of cracking of oleflnes is
one of the second order, whilst a t >600° it is of the
first order. At <500° the velocity coeff. k falls with
increasing mol. wt. from C2H 4 to hexene, thereafter
rising; the activation energy E is ~40 kg.-cal. per
g.-mol. in all cases. At >600° h rises rapidly with
rising mol. wt. At high pressures (20 atm.) the
stability of defines is > of paraffins a t >600°, but
< of paraffins a t <500°. The reaction of cracking
of diolefines is of the second order a t 300—700°; E
is 25—26 kg.-cal. per g.-mol. in all cases. The velocity
of polymerisation of styrene is 2000 times th at of
i- c 10h 7- c h :c h 2.
r . t.
Decom position of alkyl peroxides : di[-Jt-]
propyl peroxide, ethyl hydrogen peroxide, and
propyl hydrogen peroxide. E. J . H a r r is (Proc.
Roy. Soc., 1939, A, 173, 126—146).—The thermal
decomp, of P r 20 3 is a homogeneous, unimol. reaction
below a crit. pressure; above this pressure explosive
decomp, takes place with the formation of C4H 10

vin (a, b)

GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY.

and CH20. The products of the slow decomp, are
complex. The decomp, of E t0 2H and P r0 2H is
heterogeneous. The reaction products include alde
hydes and alcohols and a t low temp. 0 2 is found.
All the peroxides ignite in air a t very low pressures
in the temp, range 200—300°.
G. D. P.
Therm al decom position of acetone. J . G.
D avoud and C. N. H inshelw ood (Nature, 1939,
144, 909—910).—The view th at the thermal decomp,
of COMea is a chain reaction is criticised. Instead of
a delay in the pressure increase correspondmg with
an induction period (cf. A., 1939, 939), a decrease in
pressure has been observed with 300 mm. of COMe2
in a 250-e.c. Si0 2 bulb a t 460°.
L. S. T.
Therm al decomposition of diacetyl. F. O.
R ic e and W . D. W alters (J. Chem. Physics, 1939,
7, 1015—1018).—Using a static method the thermal
decomp, of Ac2 has been investigated from 424° to
470°. The reaction, as measured by pressure change
in the reaction vessel, is of first order and is only
slightly affected by a large increase in the surfacevol. ratio of the vessel. The products of the reaction
and the pressure increase indicate the over-all reaction
Ac2 -> CH4 + CO + CH2'.CO, followed by some de
comp. and polymerisation of keten. A free radical
mechanism of the decomp, which does not account
for •the observed high frequency factor ( ~ 1017) is
suggested.
W . R . A.
Oxidation of the aldoses by hypoiodite. VI.
Oxidation of glucosone (2-ketoglucose) by hypo
iodite. K. M yrback (Svensk Kem. Tidskr., 1939,
51, 225—229; cf. A., 1939,1, 615).—The ratio of the
rate of oxidation of glucosone to the rate of oxidation
of glucose is < 1 in slightly alkaline solution, ~ 1 in
0-03N-NaOH, and increases with increasing [OH'J.
F. J. G.
Kinetics of exchange reactions. II. »¡.-Propyl,
isopropyl, and isobutyl brom ides. G. A. E lliott
and S. S ugden (J.C.S., 1939, 1836—1838).—The
kinetics of exchange reactions of P raBr, Pr^Br, and
Bu^Br with Br' in 90% COMe2 have been examined.
The activation energy (E) increases on passing from
P raBr to Bu“Br (A., 1939,1, 526), whilst the effective
collision diameter (A) falls. The ¿so-compounds have
high vals. for ~E and A , A for Pr^Br being unusually
high.
C. R . H.
Oxidation of carbon by nitrous oxide. R. F.
S trickland -Constabub (Trans. Faraday Soc., 1938,
34, 1374—1384).—The main reaction between N20
and C a t 400—450° is predominantly of the first
order, and gives C0 2 and N 2 with very little CO.
The reaction is retarded, slightly a t 400° and markedly
a t 450°, both by the reaction products and by pure
N 2 to the same extent, and the action is therefore
regarded as purely physical. The heat of activation
is ~30 kg.-cal. CO reacts rapidly with N20 a t 400°
in presence, but not in absence, of C. A subsidiary
reaction of N20 with C gives solid surface oxides,
only a small proportion of which is of the Schilov
type (A., 1930, 1108, 1246).
F. L. U.
Growth of crystals from a stream of vapour.
R. N. II award (Trans. Faraday Soc., 1939, 3 5 ,1401—
1413).—The rate of growth of crystals in a vapour
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stream of known density has been studied for salicylic
acid (I), H gl2, anthracene, I, and Snl4, but in no
case can the results be expressed on the basis of a
const, condensation coeff. For (I) the observations
are explained by a bimol. process occurring in a
mobile surface phase, a theory which is shown to be
in accord with the crystal structure. The results
with the other vapours indicate th at thick layers of
disarranged mois, may be built up on the surface of
growing crystals.
J. W. S.
Rate of xanthation of soda-cellulose.—See B.,
1940, 27.
Velocity of detonation of m ixtures of solid ex
plosives w ith non-explosive liquids.—See B.,
1940, 90.
Effect of carbon content on rate of oxidation of
steel in air at high tem peratures.—See B., 1940,
44.
Decom position of hydrogen peroxide by
catalase. J . W e iss and H. W e il -Ma l h e r b e
(Nature, 1939, 144, 866 ; cf. A., 1940, I, 32).—
Further quant, experiments show th at catalase
activity does not depend on the presence of 0 2, the
rate of decomp, of H 20 2 being the same in presence or
absence of 0 2. The agrees with the theory proposed
recently by Weiss (A., 1938, III, 72), but not with the
mechanism put forward bv Keilin and Hartree.
L. S. T.
Racém isation of optically active co-ordination
com pounds. Application of the Arrhenius
equation. E. B ush ra and C. H. J o h n so n (J.C.S.,
1939, 1937—1945).—The racemising properties of the
optically active ions, [M(C20 4)3]"', [M en(C20 4)2]',
and [M en2(C20 4)]‘ (M = Or"* or Co’") have been
investigated. Inversion occurs by intramol. re
arrangement of the co-ordinated radicals. The rate
of inversion of [Cr(C20 4)3]"' (I) is 20 times th a t of
[Co(C20 4)3]"' (II) a t 18°. Although a difference of
1-7 kg.-cal. in the activation energies (E) would
account for this, the actual vais, of E differ by ~ 10
kg.-cal., and vais, of P Z differ by a factor of 106, the
effect being mutually compensating. The catalytic
effect of salts on racémisation has been studied. In
general, high concns. of univalent cations accelerate
racémisation of (I) and (II) and have no effect on
[Cr en(C20 4)2]' (III), whilst low concns. of multivalent
cations accelerate the racémisation of (I) and (III)
and have no effect on (II). Catalytic activity
diminishes with increasing size of the cation. These
effects are even more pronounced in aq. COMe2.
(Ill) has been resolved with the aid of brucine.
. C. R. H.
Effect of m ercuric brom ide on the hydrolysis
of alkyl brom ides in acetone. D. R . R ea d and
W. T aylor (J.C.S., 1939, 1872—1878).—HgBr 2
accelerates the hydrolysis of MeBr, EtBr, Pr^Br,
and BuyBr in aq. COMe2, the effect increasing in th a t
order. H 20 has a similar but smaller accelerating
effect. HgBr 2 is deactivated by the HBr liberated
during the reaction. Since HgBr2, which is electrophilic, accelerates and nucleophilie agents decrease
the hydrolysis rate, it is suggested th at the behaviour
of H 20 , which for some bromides accelerates and for
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others decreases hydrolysis rates, is due to it possessing Difference effect. Protective effect. N. D.
both electrophilic and nucleophilic properties, the Tomaschov (Compt. rend. Acad. Sci. U.R.S.S., 1939,
effective property depending on the nature of the 24, 152— 155).— The rate of dissolution of Cu in N.
reacting bromide. Relevant phenomena aro dis and 0-1n . aq. (NH4)2S20 8 and in 0-Sn . aq. CuCl2 in
cussed.
C. R. H.
creases with increasing anodic polarisation and
Catalyst poisoning from the point of view of decreases with increasing cathodic polarisation. The
the specificity of active centres. XI. Relative rate of auto-dissolution of Cu (i.e., the rate of dis
adsorption coefficients of hydrogen in alcohol de solution determined by the operation of local micro
hydrogenation on copper. A. B o rk (Acta Physico- elements) depends on the character of the current
chim. U.R.S.S., 1939,11, 409—414).—I t is shown by charge imposed, and for N. and 0 -1n. aq. (NH 4)2S20 8 it
experiments with EtOH vapour and Cu a t 257-5° that decreases with anodic polarisation (positive difference
the const, k in the velocity equation (cf. A., 1936, effect) and cathodic polarisation (positive protective
effect). On the other hand, with 0-8n . aq. CuCl2 an
1076, 1472) contains no adsorption magnitudes.
increase in the rate of auto-dissolution of Cu is
F. L. U.
Exchange reaction between am m onia and observed for both anodic (negative difference effect)
hydrogen in the presence of platinum catalyst. and cathodic polarisation (negative protective effect).
I. M. Mit a n i (Bull. Inst. Phys. Chem. Res. Japan, The change of the potential of the Cu electrode during
that during anodic polaris
1939,18,879—883).—The reaction between H 2-D 2 and cathodic polarisation is
NH 3 in presence of Pt-black a t —20°, 0°, 20°, and 50° ation. Dissolution of Cu (and probably other noble
was followed by the decrease in the [D2] of the gas, metals) in oxidising media may thus be explained on
confirming the theoretical prediction of the exchange the basis of the general electrochemical theory of the
W. R. A.
reaction. No confirmation was obtained of the corrosion of metals.
prediction that the evaporation of the liquid NH 3 in
Electrolytic preparation of m olybdenum phos
contact with the catalyst decreases the reaction rate. phides. J . L. A n d r ie u x and M. Ch e n e (Compt.
This was attributed to the adhesion of the liquid rend., 1939, 209, 672— 674).— Electrolysis of a fused
NH 3 by capillary condensation to the surface of the mixture of N aP0 3 (102 g.), NaCl (6 g.), and MoO? (x g.)
Pt-black.
D. F. R.
a t S00°, using a C rod as anode and the C crucible as
Effect of water vapour and carbon dioxide on cathode (c.d. 0-2 amp. per sq. cm.; 12 v.), affords
oxidation of sulphur dioxide by vanadium MoP, MoJP, products of intermediate composition,
or Mo0 2 [x < 4 , >11, 4—11, or >27, respectively).
pentoxide catalyst.—See B., 1940, 35.
Mo3P has d 6-7; both phosphides resist attack by
M echanism of catalytic phenylation and its HC1, but are decomposed by H 2S04, H N 03, fused
inhibition by iron.—See B., 1940, 19.
alkalis, and oxidising agents.
A. J. E. W
Electrolytic processes at the anode as reactions
Electrolytic
production
of
m
anganese.—See
B.,
of hydroxyl. A. K l em en c (Z. physikal. Chem.,
1940,
4S.
1939, 185, 1—36).—The active agent in electrolytic
Electrolytic reduction of ferric sulphate in
oxidation processes is electrically neutral OH resulting
from the primary anode process. The overvoltage presence of titanium sulphate.—Seo B., 1940, 57.
a t a P t anode depends on the stationary [OH] and is
Action of helium on polonium under the in
determined by the formation of P t oxides, which is fluence of the electric discharge. R. M endez
considered in detail. A quantum-mechanical treat (Anal. Asoc. Quim. Argentina, 1939, 27, 130—139).—
ment shows th at the overvoltage is an essential
feature of the electrode process. The rate of He reacts at 100° with Po vapour in a high-frequency
discharge tube to give a radioactive gas which ionises
homogeneous oxidation by OH is approx. oc the N.
This result, is analogous to th at obtained by
current, and falls as the square of the distance from Morrison (A., 1928, 684) with Ra-D and -E.
the anode surface; the [OH] on the surface is 0
F. R. G.
owing to formation and decomp, of H 20 2.
Photochem ical oxidation of hydrogen. I.
Application of the theory to current-potential (I - E ) A. B. N a lb a n d ja n (Acta Physicochim. U.R.S.S.,
curves shows th at the anodic oxidation of quinol
occurs without direct intervention of the P t oxides, 1939, 11, 453—474).—Oxidation of H 2 by 0 2 at
mm. in light of >. 1750—1300 A. yields H20
so long as no 0 2 is evolved. In general, the electrode 20—40
0 3. The reaction rate oc the intensity of illumin
is or is not involved in the oxidation process according and
as dE /dT is < or > 0. The oxidation of H 2C20 4 ation, and increases with increase of total pressure to
is initially a homogeneous reaction with OH” the a const, val. which depends on the dimensions of the
rate being independent of [H 2C2O J; when a crit. reaction vessel and on [02]. An expression is derived
the reaction rate; it represents the variation of
concn. of P t oxide is reached the reaction abruptly for
the
latter with pressure and permits the calculation
becomes a heterogeneous first-order process a t the
of
the
probability of interaction between a H and an
electrode. The effect of temp, and activation energy O atom.
The val., 10~fi, agrees with th at obtained by
is considered. The theory is also discussed with
Harteck
and
Kopsch (A., 1931, 809). The amounts
reference to the oxidation of H 2S04, H 2S03, Na 2S20 3,
H20 and 0 3 formed in a mixture of given com
and aliphatic acids. Evidence“is given th at H?S20 8 of
position, calc, according to an assumed reaction
and H 20 2 react as H S0 4 and OH.
A. J . E. W.
scheme, agree with experimental vals. The yield
Change in the rate of dissolution of copper for 2H 2 + 0 2 is ~ 2 mols. per quantum of energy
during anodic and cathodic polarisations. absorbed. 0 3 forms ~ 6 mol.-% of the total products
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when the composition is 2H,,-j-09, and ~50% when greatest d of the H eP t-P t, confirming the existence
of a compound between He and Pt.
E. R. G.
it is 4H 2+ 0 2.
E. L. U.
Production
of
krypton
and
xenon.—See
B., 1940,
Photochem ical reactions under high pressure.
37.
K . P eters (Brennstoff-Chem., 1939, 2 0 , 356— 358).—
By enclosing a quartz Hg-vapour lamp in a steel ■ Experim ents with atom ic hydrogen : search
pressure vessel it was found possible to study photo for higher hydrides of nitrogen, phosphorus, and
chemical reactions at gas pressures up to 50 a tm .; sulphur. K. G. D e n b ig h (Trans. Faraday Soc.,
by suitably modifying the design of the lamp higher 1939, 35, 1432—1435).—NH3, PH 3, and H 2S, when
pressures could probably be used. Preliminary brought into contact with at. H, cause recombination
experiments with various gas mixtures, e.g., CO + H 2, of the atoms, PH 3 and H 2S also undergoing decomp.,
C0 2 + H 2, CH4 + 0 2, etc., at 20—100° were carried but there is no evidence of the formation of higher
out. Small quantities of aldehydes and acids were hydrides. Possible reasons for the non-existence of
formed. The formation of 0 3 from 0 2 was greatly hydrides corresponding with P F 0 and SFe are dis
accelerated by increase of pressure. The steel vessel cussed.
J. W. S.
had to be lined with Al, or preferably Ag, to prevent
Co-ordinated copper compounds w ith propylthe otherwise very considerable rusting of the metal.
enediam ine.—See A., 1940, II, 38.
A. B. M.
Therm al and photochemical oxidation of the
Action of chlorine on calcium oxide. M.
chlorinated silanes. H. J. EMELftus and A. J. E. L e m a r c h a n d s and E. M. U m an a (Compt. rend.,
W elch (J.C.S., 1939, 1928—1937).—Data for the
1939, 209, 757—759).—The replacement of H 20 by
photochemical and thermal oxidation of SiH 3Cl, Cl2 on chlorination a t room temp, is studied using
SiH 2Cl2, and SiHCl3 are presented. As SiH4 is CaO of different degrees of hydration [a: = 5-8—85%
progressively chlorinated, inflammability decreases. of H 20 required to form Ca(OH)2], The proportion
The oxidation of SiH3Cl is similar to that of SiH 4 in of H 20 replaced is nearly independent of a; if a; is
th at it shows the characteristics of a branching chain < 45%, but increases for higher x vals. The results
reaction, but the ignition of SiH3Cl is characterised are in accord with the mechanism Ca(OH)2 + Cl2 =
by short induction periods. SiH 2Cl2 gives two lower CaOCl2 + H 20 ; the H 20 formed combines with a
explosion limits (cf. H 2S and CH4). The oxidation of further mol. of CaO, if available, and enables chlorin
SiHCl3 shows the characteristics of a chain reaction ation to proceed.
A. J. E. W.
with degenerate branching. Analysis of the products
Preparation
of
zinc
chrom
ates.—See
B., 1940,
of the photochemical oxidation of SiHCl3 yields a
63.
volatile liquid condensable at —70° with the formula
Periodates of yttrium , erbium , and cerium .
Si(OH)Cl3. The data are discussed with reference to
R. K. B ahl and S. S ingh (J. Indian Cliein. Soc.,
similar data for chlorinated hydrocarbons.
1939, 16, 375—378).—By the action of paraperiodic
C. R. H.
Influence of pressure and development on acid on Y(0Ac )3 or Ce(N03)3 the tetrahydrated
solarised latent photographic im age. A. J. mesoperiodate, M I0j,4H 20, is formed. There is
R eardon (J. Opt. Soc. Amer., 1939, 2 9 , 427—431).— no action with Er(N 03)3. Na 2 paraperiodate (I) and
The density obtained by both chemical and physical Y(OAc)3 yield white amorphous Y diorthoperiodate
development after exposure up to the region of the endecahydrate, Y4I 20 13,11H20. (I) and Er(N 0 3)3 or
first reversal is decreased by the application of pressures Ce(N03)3 yield the mesoperiodate. The compound
>1360 kg. per sq. cm. during exposure. Pressure 3Y20 3,2I 20 7,6H 20 , reported by Cleve (Bull. Soc. chim.,
causes a marked acceleration of reversal. The 1874, 21, 196) could not be obtained.
W. R. A.
effect of pressure is more marked with physical
G erm anium : theories of organic and inorganic
development, with which reversals are not found.
chem istry. A. T c h a k ir ia n (Ann. Chim., 1939, [ad],
L. J. J.
12, 415—499).—Details of work already noted (A.,
Two-quanta hypothesis applied to photo 1928,380; 1930,177; 1931,322; 1933,579; 1934,
graphic reciprocity law failure. L. S il b e r s t e in 942; 1935, 51, 1053; 1937, I, 193; II, 217) are
(J. Opt. Soc. Amer., 1939,2 9 , 432—447).— Theoretical. given. Ge may be conveniently extracted from
L. J. J.
minerals by conversion into oxide, dissolution of this
Photo-sensitivity of Becquerel cuprous oxide in NH 4HC20 4, pptn. of other metals by H 2S, and
electrodes. E. G. M is e l iu k (Mem. Phys. Kiev, finally reconversion of Ge into Ge0 2 by evaporation
1939, 8 , 17—26).—Bright Cu20 coatings giving the with H 2S04. Gel4 may be obtained by direct action
Becquerel effect were obtained by quenching heated of H I on Ge0 2 and extracted with CHC13. Analogies
Cu electrodes in boiling H 20 or aq. Pb(N 03)2. The within the family C, Si, Ge, Sn are discussed, and a
Becquerel effect is supposed to be a barrier-layer modified formulation of certain org. compounds, with
phenomenon, and to be connected with polarisation a variable electrovalency for C, is proposed.
of the surface.
R . T.
F. J . G.
H elium and the rare g a ses. E m ission of ultra
Chromatographic m ethods in inorganic chem 
violet rays in the therm al decom position of istry. H. E r l e n m e y e r and H. D a h n (Helv. Chim.
helium -platinum com pounds. R. A u d u b e r t , Acta, 1939, 22, 1369—1371).—8-Hydroxyquinoline,
R. R. d e P ir o sk y , and H. D amianovich (Anal. Asoc. preferably mixed with kieselguhr, can be used as an
Quim. Argentina, 1939, 27, 127—129).—Emission adsorption medium in the chromatographic separation
occurs a t the temp, of max. thermal decomp, and of of metals. The reagent is packed in small tubes,
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5—6 cm. long and of 3 mm. bore, and is used in the
same way as is A120 3 in Schwab’s method (A., 1937,
I, 150). Coloured adsorbed compounds are formed
in the tube by various ions in the order V 03' (greyblack), W 04" (yellow), Cu" (green), B i"' (yellow),
N i" (green), Co" (reddish), Zn" (yellow, with intense
green fluorescence), F e '” (black), and U 0 2" (reddishorange). This order is in accord with the solubilities
in H20 of the products obtained and varies slightly
with the pa of the solution used.
J. W. S.
Com plexes formed by molybdic acid in
aqueous solution. (Mm e .) H. F e e y (Compt. rend.,
1939, 209, 759—760).—The cryst. additive compounds
2Mo03,R,wH20 have been prepared by the action of
aq. molybdic acid on R = glycine, (CH2)0N,,, antipyrine, glyoxaline, and arabo-1etrahydroxvbuty 1-4(or -5-)glyoxaline (I) (n — 1, 3, 1, 1, 2, respectively).
The absorption speotra show the presence of Mo20 7"
in the mols. Conductometric titration indicates that
the (I) compound is a perfect complex with acidic
properties, the 0 -01m. solution having pa 2 -8 ; it forms
a stable NH^ salt and probably has the constitution
H[HMo20 7,C7H j 20 4N2]. The other compounds are
imperfect complexes which are decomposed by dil.
alkalis.
A. J. E .W .
Study of the corrosion of iron by electron
diffraction. S. M iy a k e (Sci. Papers Inst. Phys.
Chem. Res. Tokyo, 1939, 36, 363—370).—Immersion
of Fe in 1 % NaCl for 1—20 hr. produces under the
uppermost layer of y-Fe 20 3,H20 a substance having
two strong rings in the diffraction pattern. Its
composition is intermediate between the y-Fe 20 3,H20
and the y-Fe20 3 formed with longer immersion, and
closely resembles the film of Bengough’s film theory.
With immersion of 80—100 hr. a-Fe20 3,H20 and a
small amount of Fe(OH )2 are detected.
D. F. R.
Stereochem istry of com plex inorganic com 
pounds. V. Reaction of carbonates w ith dichlorodipropylenediamine cobaltic chloride.
New m ethod of determ ining relative configur
ations. J. C. B a ila r, jun., and J . P. M oReynolds
(J. Amer. Chem. Soc., 1939, 61, 3199—3203; cf. A.,
1939, I, 576).—(a) Addition of Ag2C0 3 (1-2 mol.) to
c/s-[Co Z-pn2Cl2]Cl (pn = NH 2-CHMe-CH3-NII2) in
H 20, (b) allowing [Co Z-pn2Cl2]Cl (I) to aquate (24 hr.)
and then adding Ag2C0 3 (excess), or (c) adding < the
theoretical amount of K 2C0 3 to (I) gives the stable
salt, [Co0 Z-pn2C0 3]2C03. Grinding dry (I) with
Ag2C0 3 paste (excess) or using more K 2C0 3 gives
a rapid reaction, producing an unstable salt,
[Co/, Z-pn2C0 3]2C03. Structures are assigned from
the rotatory dispersion curves. Grinding dry cis[Co Z-en2Cl2]Cl [en = (CH2-NH2)2] with a large
excess of K 2C0 3 gives an excess of the inverted carbon
ate. I t is postulated th a t direct interaction gives the
inverted form and th a t the non-inverted form is
produced only after preliminary displacement of the
Cl by H 20 .
R, S. C.
Cobalt salts of glyoxim es.—See A., 1940, II,
46.
Chemistry and m orphology of basic salts of bi
valent m etals. VII, B asic nickel chlorides.
Vm. B asic nickel brom ides. W . F e i t k n e c h t

IX; x

[with A. C o l l e t ] (Helv. Chim. Acta, 1939, 22,
1428— 1444, 1444— 1455; cf. A., 1938, I, 91).— VII.
The products obtained by incomplete pptn. of NiCl2
with NaOH a t various concns. have been examined
by X-ray methods. Cone. (4m .) aq. NiCl2 redissolves
the initially pptd. Ni(0H)2, forming unstable solutions,
probably containing complex ions, which gradually
deposit basic chlorides. In contact with dil. (0-2 m .)
aq. NiCl2 the basic chlorides are converted into
Ni(OH)2, with decrease in p K to ~ 7 . From the
variation of the [Ni‘‘] with the pn of these solutions
the solubility product of Ni(OH )2 is calc, to be
1-1 X 10 I6. Examination of the products obtained
on ageing the ppts. in contact with various solutions
and a t various temp, indicates the existence of basic
chlorides varying in composition from NiCl2,Ni(OII)2
to NiCl2,6—7Ni(OH)2, five of which are chemical
individuals which vary slightly in composition but
exhibit characteristic forms and distinct X-ray
structure.
V III.
Incomplete pptn. of NiBr 2 with NaOH,
followed by ageing of the ppt. in contact with various
solutions, leads to the formation of basic bromides
varying in composition from NiBr 2,2Ni(OH)2 to
NiBr2,7Ni(OH)2, six of which appear to be chemical
individuals with characteristic forms and X-ray
spectra.
J. W. S.
Determ ination of sm all quantities of free
chlorine in phosgene.—See B., 1940, 36.
Colorimetric determ ination of chlorine in
water.—See B., 1940, 94.
Determ ination of dissolved oxygen [in water].
—See B., 1940, 94.
Determ ination of active oxygen in alkali per
oxides.—See B., 1940, 35.
Separation of m ixtures of gases by adsorption
m ethods.—-See B., 1940, 36.
Determ ination of boron in soils and plants.—
See B., 1940, 73.
[Colorimetric determ ination of silicon in
alum inium etc.]—See B., 1940, 47.
Determ ination of carbon dioxide in aqueous
solution. J. R. I. H e p b u r n (J.S.C.I., 1939,58, 340—
342).—Apparatus suitable for the determination of
free and combined C0 2 in aq. solution is described.
The method used is based on th a t previously described
(B., 1927, 42) for the determination of C0 2 in solid
carbonates, and consists essentially in the liberation
of the C0 2 in an apparatus under reduced pressure,
absorption of the evolved C0 2 in 0-lN-Ba(OH )2
solution, and back-titration with standard H 2C20 4~
The accuracy is of the same order as for the earlier
method, viz., within 0-5% of the true C0 2 content.
Determination of carbon dioxide in am m oni
ac al solutions and analysis of carbonate-carbam ate m ixtures.—See B., 1940, 35.
Composition of lithium and potassium salts
precipitated. by uranyl acetate reagents for
sodium . E. R. Ca ley and W. O. B a k e r (Ind. Eng.
Chem. [Anal.], 1939,11,604—607).—The ppts. formed
with Li' and Mg, Co, Ni, Fe11, and Mn uranyl acetates
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Have the composition LiRn (U0 2)3(0Ac)9,?iH20,
where n is 6 , 6—7, 6—7, 9, and 6—7 for the Mg,
Co, Ni, Ee11, and Mn salts, respectively. Composition is
independent of minor variations in the compositions
of the reagents, and of wider variations in the vol.
and concn. of the solutions containing L i\ The
H20 contents of the ppts. vary slightly with the
conditions of drying, but approximate to 6H20 at
100—105°. No ppts. were formed with conc. solutions
of LiOAc and Cd, Hg11, or Cu uranyl acetate reagents.
The Mg, Ni, and Co reagents have the same sensitivity
towards Li" (2 mg. of Li’ in 1 ml. of aq. LiCl + 5 ml.
of reagent), and are more sensitivo than the Zn or
Mn reagent. They are also more sensitive towards
N a' (0-1 mg. of N a‘ in 1 ml. of aq. NaCl + 5 ml. of
reagent) than are the Zn, Mn, Cu, and Cd reagents.
As the Cu reagent is moderately sensitive towards
Na* (1 mg. of Na" in 1 ml. of aq. NaCl + 5 ml. of re
agent) and gives no ppt. with Li’, it is a useful qual.
reagent for N a’. The same salt, K U 0 2(0Ac)3, is
pptd. from conc. aq. KC1 by the Mg, Ni, and Zn
reagents. .
L. S. T.
Fractional centrifuging as a m eans of separ
ating the constituents of a m ixture. A. G o u r e v itc h (Ann. Cliiin. Analyt., 1939, [iii], 21, 291).—In
order to separate a mixture of KC1 and K 2Cr20 7, the
solution is evaporated to dryness, the residue is
mixed with 9 times its wt. of thymol and with glass
balls, and shaken on a rotating shaker for 3—4 days.
The mixture of thymol, KC1, and K 2Cr20 7 is
centrifuged with a mixture of CHBr3 'and C9H 20 of
p between th at of KC1 and K 2Cr20 7. The thymol
dissolves' in the solvent, the KC1 floats on the surface,
and the K 2Cr20 7 remains as a sediment. L. S. T.
Spectrographic determ ination of cæ sium , rub
idium , potassium , and lithium by the flame
m ethod. .VI Gazzi (Annali Chim. Appl., 1939, 29,
500—506).—Apparatus and technique are described.
Data showing the relationship between concn. of
element and line intensity are tabulated.
F. 0. H.
Reactions between electrolytes and proteins.
IV. Reactions w ith calcium and m agnesium :
m ethods. E. J . B igw ood (Bull. Soc. Chim. biol.,
1939., 21, 1102—1104; cf. A, 1939, I, 417).—Ca is
determined in'presence..or absence^ of protein by
neutralising with K 2C03, evaporating to dryness,
incinerating' a t 400°, dissolving the ash in acetic acid,
and applying the procedure used for blood-serum (A.,
1931, 293). In the determination of Mg the pre
liminary treatm ent is the same but the incineration
temp, is 500°. If the anion is Cl' the ash is dissolved
in acetic acid ; if it is S04", in HC1. The procedure
of Fiske (A., 1921, ii, 411) is then applied.
W. McC.
Rapid determ ination of lim e in presence of
m agnesium salts.—See B., 1940, 36.
Rem oval of iron w ith cupferron in colorimetric
determ ination of lead with dithizone. (Mm e .)
M. L. PANousE-ProEATJD a n d H. Ch e p t e l (Ann.
Falsif., 1939, 32, 296—301).—A fter w et com bustion
w ith H 2S0 4-H N 0 3-HC104, Fe is p p td . in acid solu
tio n w ith cupferron (I), th e com plex is e x tra c te d
w ith CHClg, a n d th e excess of (I), w hich in terferes
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with determination of Pb, is destroyed by heating
the aq. residue to fuming. The usual method is then
employed.
E. C. B. S.
Determ ination of lead sulphate, considered
from the viewpoint of the rule of residues and of
substitution. N. A. T a n a n a ev and P. F. V e r e sch n ja (J. Appl. Chem. Russ., 1939, 12, 1229—
1240).—A crit. survey of known methods is given.
That depending on treatm ent with aq. Na 2C03,
followed by titration with H 2S04, gives an error of
0-3—2 % ; the best results are obtained using 0 -2nNa 2C03. Treatment of PbS0 4 with aq. H 2S, followed
by titration of the H 2S0 4 produced, involves an error
> 0-15%; this method is recommended. That de
pending on argentometric titration of the PbS, ppt.
is less satisfactory. Methods depending on conver
sion of PbS0 4 into Pb 2Fe(CN)6 or PbC20 4 are unsatis
factory, owing to formation of 1 : 1 , 2 : 1 , 3 : 1 , and
3 : 2 double salts of Pb 2Fe(CN)6 and PbS04, and of
3 : 1 , 4 : 1 , and 6 :1 double salts of PbC20 4 and
PbS04.
R. T.
A nalysis of litharge and red lead.—See B.,
1940, 63.
Quinaldinic acid as reagent for separation and
determ ination of copper and cadm ium . A. K.
M a jum dar (Analyst, 1939, 64, 874—876).—The
method of R ay and Bose (cf. A., 1935,1094) is studied
with reference to the p B of the solution when pptn.
of Cu with quinaldinic acid takes place. Cu is com
pletely pptd. a t p a between 2-01 and 1 -22 . After
separation of the Cu, Cd is quantitatively determined
in the filtrate by Ray and Bose’s method, if the
of the solution is 2-15—2-01. Cu quinaldinate is
appreciably sol. in AcOH.
E . C. B. S.
Determ ination of alum inium w ith 8-hydroxyquinoline in presence of iron and of phosphoric
acid. G. B I lanesott and M. D. M otzoc (Z. anal.
Chem., 1939, 118, 18—26).—Data showing th at the
separation of A1 from Fe by means of NaOH is not
complete are recorded. The vals. for A1 are always
low, and the % error increases as the ratio Fe : A1
increases. Repeated pptns. are necessary to remove
the AT’*retained by the Fe 20 3,?iH20 . The separation
becomes quant, for all amounts of A1 when the solu
tion contains P 0 4" ' in an amount required to give a
ratio Fe : P 20 5 ~ 2 : 1 by wt. For the determination
of A1 in presence of Fe, the Fe and P 20 5 contents are
found in aliquot portions of the solution by the usual
methods, and then in another portion, the [P 20 5] is
adjusted to the above ratio by adding standard aq.
Na 2H P 0 4. The Fe is pptd. by adding conc. NaOH
until an excess of 5 c.c. of N-NaOH. is present. The
solution is slowly heated to boiling, filtered, and the
ppt. washed with boiling 0-05N-NaOH. The filtrate
is neutralised (phenolphthalein) with 3n-HC1, and the
A1 pptd. a t 50—60° by a 3% solution of 8 -hydroxyquinoline in EtOH, and determined volumetrically by
means of 0-lN-KBr0 3 (KBr). The method is applic
able to soil extracts.
L. S. T.
Precipitation of ferric hydroxide in presence of
certain sim ple and com plex ions. R. N. G olo vatx, P. I . I l je n k o , and D. E. T o r sk i (J. Appl.
Chem. Russ., 1939, 12, 1241—1249).—The solution
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is conc. to small vol., 2 g. of NH 4C1 or NH 4N 0 3 are
added, and Fe(OH )3 is pptd. from the boiling solution
with conc. aq. NH3; the ppt. is washed with hot dil.
NH 4C1 or NH 4N 03. In presence of complex-forming
ions (Co, Ni, Cu, Zn, Cd) the solution is made acid
with H N 03, conc. to small vol., NH 4C1 or NH 4N 0 3
is added, Fe(OH )3 is pptd. from the boiling solution
with aq. NH 3 saturated with NH 4C1 or NH 4N 0 3,
boiling is continued for 1 min., aq. NH 3 is again
added, and the solution is filtered hot. The ppt. is
washed as above.
R. T.
Reduction by am algam ated zinc. Significant
factors in efficiency. H . W. St o n e and D. N.
H ume (Ind. Eng. Chem. [Anal.], 1939, 11, 598—602;
cf. A., 1936, 953).—The rate of reaction between an
oxidising agent and Zn amalgam depends principally
on the nature of the former, and the [Zn] on the
surface of the amalgam. Reduction of 0-2N-Fe2(S04)3,
Ce(SO.j)2, and KMn0 4 (0-2n. with respect to H ’) is
quant., and the amalgam showed no deterioration
with use. Reduction of oxidising agents such as
V20 2(S04)2, the green and violet forms of Cr111 salts,
etc. which are not reduced by H g shows wide vari
ations, and diminished after the amalgam had been in
use owing to depletion of Zn a t the surface. Curves
showing the reaction rates of these compounds with
Zn amalgams are reproduced. Contrary to published
statements, freshly-prepared solutions of green Cr111
chloride (I) (the dichlorotetra-aquo-complex) made
from the dry salt are rapidly and completely reduced,
with or without the addition of acid. The absence
of depletion effects during the reduction of (I) and
V20 2(S0 4)2 is duo to the formation of a liquid amalgam
surface through which diffusion of fresh Zn is rapid
enough to replace the Zn lost by oxidation. Curves
showing comparative reaction rates of chrome alum
solutions by amalgams containing different amounts
of H g are reproduced. The most suitable amount
of deposited H g ranges from 0-1—1% with oxidising
agents not reduced by H g and with acid concns.
> 0 -2n., to 5% for oxidising agents reduced by Hg
and Zn, and especially with higher concns. of acid.
L. S. T.
Colorimetric determination of iron in alum 
inium etc.—See B., 1940, 47.
Gravimetric determination of antimony by
m eans of 8-hydroxy quinoline. T. I. P ir te a (Z.
anal. Chem., 1939, 118, 26—30).—Pptn. of Sb‘" as
yellow Sb(CsH 6ON)3 from chloride solutions occurs
between pn 1-5 and 7, and is quant, in slightly acid
(ps 6) or slightly ammoniacal solutions; 0-000012 g.
of Sb in a total vol. of 5 c.c. can be detected. To
determine Sb an excess of an AcOH solution of
8 -hydroxyquinoline (I) is added to the solution con
taining Sb"* and free HC1, and after warming to
60—70°, 10% aq. NH 3 is added until pptn. is seen to
be complete, and there is no. odour of AcOH. The
solution is warmed for 1 min. more, and allowed to
cool for 1—2 hr. The ppt. is collected on a Jena
glass filter (1 G3 or 1 G4), washed with a cold solu
tion containing 0-2—0-4 g. of (I) and several drops
of AcOH per 1., and dried a t 105— 110°. The ppt.
is slightly sol. in warm, distilled H 20. It loses wt.
slowly a t 120°, and a t higher temp, is decomposed
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to metal ( + oxide). From aq., HC1, or tartaric acid
solutions of tartar emetic, Sb is quantitatively pptd.
as SbO(C9H 7ON)2,C9H 6ON by the above procedure.
Alkali antiinonate solutions are acidified with HC1
before determining the Sb as above. Test data are
recorded.
L. S. T.
Realisation of the international scale of tem 
perature between 0° and 660°. J. R o l in sk i and
Z. G a je w sk i (Acta Phys. Polon., 1939, 7, 305—
309).—P t resistance thermometers have been cali
brated in accordance with the requirements of the
V III General Conference of Weights and Measures
(Paris, 1933, 94) a t 0°, 100°, and 444-6°, and have
been checked at the temp, of solidification of Sb
(630-5°).
O. D. S.
Constant-temperature apparatus. R. T io l l a i s and A. P £ d r o n (Ann. Chun. Analyt., 1939,
[iii], 21, 285—289).—The apparatus described and
illustrated is a modification of th at described pre
viously (Bull. Soc. ehim., 1936, [v], 3, 1509). Temp,
between 20° and 120° can be maintained to ¿ 0 -01°
without special thermal insulation, and in spite of
variations in circuit voltage. The reaction vessel is
enclosed by a bath of Hg, which is heated electrically.
The changes in vol. of the Hg control the heating
current.
L. S. T.
Resolving power of supermicroscope. B. von
B orries and E. R uska (Z. tech. Physik, 1939, 20,
225—235).—Factors limiting the resolving power of
the electron and magnetic supermicroscope are dis
cussed. A resolving power of 5m^. can be reached
with the magnetic supermicroscope.
A. J. M.
Electron supermicroscope at Toronto. E. F.
B urton , J. H il l ie r , and A. P rebu s (Physical Rev.,
1939, [ii], 56, 1171—1172; cf. Prebus, A., 1939, I,
433).—A report on the development and refinement
of the instrument. The resolving limit is > 60 a .
N. M. B.
Single-crystal fluorescent screen and super
m icroscopy. M. von A r d e n n e (Z. tech. Physik,
1939, 20, 235—239).—The use of single-crystal fluor
escent screens of activated ZnS in supermicroscopy
is described. They give a resolving power of 5 ni[i.
for ultra-violet light and 10 m[x. for electrons.
A. J. M.
Hydrogen arc for absorption spectroscopy.
A. J. A llen and R . G. F ra n k lin (J. Opt. Soc.
Amer., 1939, 29, 453—455).—A H 2 arc operating at
40 v. is described.
L. J. J:
Four-filter photo-electric colorim eter. B . T.
B arnes (J. Opt. Soc. Amer., 1939, 29, 448— 452).—
Tests are described.
L.J. J.
Spectrocolorim eter for comparing the spectra
of solutions of different depth. E. P erlm an
(Science, 1939, 90, 279—280).—A hand spectroscope
is mounted immediately above the prisms of a colori
meter of the Duboscq type. Specimens, such as
urine- or bile-stained blood, th at have an interfering
colour can thus be more accurately compared.
L. S. T.
Apparatus for isolating m onochromatic light
of high intensity at 254 m^. L. J. H e id t (Science,
1939, 90, 473—474).
L.S. T.
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Use of the nephelometer for serial determ in
ations of sm all quantities of arsenic by Bougault’s m ethod. J. T h u r e t (Ann. Falsif., 1939,
32, 32S—330).—The prep, of a stable standard by.
heating colophony with aq. borax and its use in the
Pulfrich photometer are described.
E. C. B. S.
Means of m easuring turbidity and fluorescence
using the Lovibond Tintom eter fitted w ith Rotham sted device. G. S. F awcett and J. H ew itt
(J.S.C.I., 1939, 58, 342—344).—An easy method is
described for measuring turbidities and fluorescence,
using a special cell designed for use in the LovibondScbofield Tintometer. Comparison is made of results
using the special cell with those obtained with a
standard cell, and it is shown th at the special cell
gives accurate readings between 0 and 10 parts of
fuller’s earth per 100,000 , a range not covered
accurately by the standard cell.
Tube illum inator for m etallography. L. L.
W yman (Met. Progr., 1939, 36, 262— 263).— An
evacuated tube formed into a spiral cylinder which
fits around the objective and sample produces a
spherical wall of light reaching every place within
the field of the objective.
R. B. C.
Radiation properties of different substances
w ithin the temperature range 250—800°. M.
P ir a n i (J. Sci. Instr., 1939,16, 372—378).—A method
is developed for comparing the total radiations from
samples a t high temp, in which the heated sample is
placed opposite a fixed thermopile, screened by
diaphragms so th at the radiation is mainly perpen
dicular to the surface. The sample is always made
of the same size as the fused Si0 2 plate used as stand
ard. The emission of Si0 2 is calc, from measurements
of its transmission for various XX in the infra-red
region a t room temp., and from the results the relative
emissivities perpendicular to the surface a t 300—800°
have been calc, for several m aterials relative to a
black body.
J. W. S.
Polarim etric researches in the Schum ann
ultra-violet. R. S ervant (Ann. Physique, 1939,
[xi], 12, 397—479; cf. A., 1938, I, 498; 1939, I,
514).—Details of the apparatus and methods used in
obtaining the data previously recorded are given.
Obliquely banded spectra are produced in an evacu
ated system by an arrangement of a concave grating
and mirrors. A condensed discharge between W
electrodes is used as light source.
L. J. J.
Changes in internal resistance of selenium
barrier-layer cells caused by exposure to light.
A. E. S a n d stb o m (Phil. Mag., 1939, [vii], 28, 642 —
64S ; cf. A., 1939, I, 9).—Changes in the resistance of
cells of the Falkenthal type are caused by exposure
to light or X-rays. On exposure, the resistance
decreases by ~ 20 % and then slowly increases on
storage in the dark. The changes are located in the
barrier layer, and are a possible source of error when
such cells are used for measuring intensities.
F. J. G.
Condenser for the testing of liquid dielectrics.
L. H artshorn and E. R ushton (J. Sci. Instr., 1939,
16, 366—368).—The condenser comprises two co-axial
cylindrical brass tubes, Pt- or Rd-plated, and insnl-
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ated by a single collar of fused Si02. The outer
electrode also serves as a container which can bo
evacuated, filled with dry air or with a liquid, for
dielectric const, and power factor measurements.
The advantages claimed include rigidity, ease of
cleaning, small, vol. of liquid required (15 ml.), high
insulation resistance, and very low residual induct
ance and power factor. The apparatus is suitable
for measurements at >20 megacycles per sec.
J. W. S.
Apparatus for electrodialysis and separation of
organic colloids into sols and gels. O. D ahl
(Svensk Kem. Tidskr., 1939, 51, 219—225).—The
apparatus allows simultaneous dialysis and electro
phoretic fractionation into sol and gel components.
F . J. G.
Detonation. L ibessart [with C'ulm ann and
P en cio lelli ], (Chim. et Ind., 1939, 42, 774—778).—
The arrangement previously described (Recherches
et Inventions, 1936), which produces a spark of
duration < 10'7 sec., has been used to record explosion
phenomena. A time scale is furnished by the flight
of a bullet.
F. J. G.
Electrom agnetic separator for m ineral pow 
ders. R. C. E vans (Min. Mag., 1939, 25, 474—
478).—The apparatus is essentially the same as that
first designed by Iiallimond (A., 1930, 1395) with
some modifications.
L. J. S.
Comparing resistances of four-term inal resis
tors. J. J . D ow ling (Nature, 1939, 144, 865—
866). A method of comparing resistances of ~ 0-001
ohm with an accuracy of 1 in 103 is described. The
method can also be applied to thermo-couple measure
ments.
L. S. T.
Electrostatic generator and ion source for
high-voltage research. I. A. G e t t in g , J. B. F is k ,
and H. G. V ogt (Physical Rev., 1939, [ii], 56, 1098—
1104).—The construction and performance of a Van
de Graaff-type generator, incorporating new features,
are described.
N.M. B.
Technique of the m easurem ent of secondary
em ission of electrons. W. M a je w s k i (Acta Phys.
Polon., 1939, 7, 327—339).—Two types of valve
suitable for the study of secondary electron emission
are described.
O. D. S.
Cause of m ultiple discharges in a G eigerMüller counter. C. H. Collie and F . M organ (J.
Sci. Instr., 1939, 16, 369—372).—Double kicks in a
Geiger-Müller counter can be produced by the
presence of small amounts of xylene vapour in the
counter. The effect is due to the release of an
electron from the cathode when the xylene ions are
discharged, this occurring 10~3 sec. after the first
discharge.
J. W. S.
Substitute for laboratory oil baths. A. A.
M orton (Ind. Eng. Chem. [Anal.], 1939, 11, 592).—
A1 pots, 1-3 cm. thick, of different sizes to provide
.—3 mm. clcarance between the walls and the enclosed
distillation flasks, have many advantages over oil
baths.
L. S. T.
Construction of m anom eters for m easuring
flow. A. D. L o ring (Ind. Eng. Chem. [Anal.], 1939,
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1 1 , 626—628).—Direct-reading flow manometer
gauges with vertical and inclined scales, a manometer
for measuring the flow of cooling H 20 , and U-tubes
for measuring the performance of four fans operating
in parallel, are described.
L. S. T.
Pressure regulator for dynamic gaseous
system s. J. H. B r u u n (Ind. Eng. Chem. [Anal.],
1939, 11, 628).—The device described is used for
maintaining pressures > atm., and for calibrating
flowmeters at similar pressures.
L. S. T.
Sem im icro-Kjeldahl distillation apparatus.
C. E. R edem ann (Ind. Eng. Chem. [Anal.], 1939,
11, 635—636).—Details of construction and operation
of an apparatus in which the NH 3 is not liberated
until air is expelled, the acid in the receiving flask
does not suck back, and one flask is used for digestion
and steam distillation, are given. Test data for
(NH.1)2SO, show that liberation of NH 3 is complete in
< 6 min., and th at samples containing 0-6 mg. of N
can be used.
L. S. T.
Constant-level still for re-distillation of water.
D. A. W ilson and H. S. Strick ler (Ind. Eng. Chem.
[Anal.], 1939,11, 636).
L. S. T.
Apparatus for study of pressure-volum e-tem perature relations of liquids and gases. B. H.
S age and W. N. L acey (Amer. Inst. Min. Met. Eng.,
1939, Tech. Publ. 1127, 22 pp.; Petrol. Tech., 1939,
2, No. 4).—The material is introduced into a chamber
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which can be kept at 70—600° F. under pressures,
applied through a pressure balance, up to 10,000
lb. per sq. in. Full details of construction and
operation are given.
A. R. P e .
M easurement of the velocity of propagation of
explosions [in gases]. R. Z o u ck erm a n n and L.
H ey b er g er (Compt. rend., 1939, 209, 680— 682).—
In the apparatus described the flame front passes
down a tube (diameter d) over a succession of bolo
meters, the disturbances of which are recorded by an
oscillograph; the intervals are read from a super
imposed time-base. Data for H 2- 0 2 mixtures
saturated with H 20 show that the min. H 2 content
required for flame propagation is independent of d ;
the velocity of propagation increases with the H 2
content and d.
A. J. E. W.
Rocking device for Carrel flasks. H . S h apiro
(Science, 1939, 90, 308).
L. S. T.
M icro-im m ersion filter. (Miss) C. C. M iller
(J.C.S., 1939, 1962).—Directions are given for making
a glass micro-filter which employs a filter disc 3-5 mm.
diameter and 1-5 mm. thick, and for which a large
filtering surface and the need for only small quantities
of washing liquid are claimed.
C. R. H .
[Apparatus for the] periodic discharging of
liquids and interm ittent w ashing of solids.
C. L. G raham and R. H. L ambert (Science, 1939,
90, 280).
L. S. T.

G eochem istry.
Ozone in the Sept. 21st, 1938, hurricane. C. A.
P eters (Science, 1939, 90, 491).—The odour of 0 3

was strong during the latter part of the storm.
L. S. T.
Analysis of sulphurated water of Carobbio
(Parma). G. I lla ri and M. Z u cch etti (Annali
Chim. Appl., 1939, 29, 467—474).—Chemical and
physico-chemical data for the H ,0 (which contains
0-0080 g. of HS' per 1.) are tabulated and discussed.
F. 0. H.
M echanism of dolom itisation of calcareous
sedim ents. A. R iv iè r e (Compt. rend., 1939, 209,
691—692; cf. A., 1940, I, 46).—The observed loss of
Mg from sea-H20 in contact with CaC03 is
the
loss deduced from the fall in reserve alkalinity, owing
to replacement of the Mg by a slow exchange process
a t the surface of the CaC03. The exchange is retarded
by a fall in pa. The results are discussed with refer
ence to dolomitisation of sediments under various
natural conditions.
A. J. E. W.
Radioactivity of potassium as a m eans of
estim ating its relative age in m eteorites. H.
Suess (Naturwiss., 1939, 27, 702—704).—The radio
activity of 10K in 7 meteorites has been measured,
and compared with that of naturally occurring K by
means of a Geiger-Miiller counter. From the differ
ence, the age of K in meteorites can be computed
from the half life of 40K. Theories of the origin of K
in meteorites, and of meteorites themselves, are
discussed,
\y, R. a .

Santa Luzia de Goyaz m eteorite. V. B. M e e k
(Amer. Min., 1939, 24, 598—601).—Chemical analyses
of the contained kamacite (I) and of the (I) -j- taenite
mass are recorded. Troilite, sclireibersite, and traces
of plessite are also present.
L. S. T.
Association of harm otom e and barium felspar
at Glen Riddle, Pennsylvania. A. E. M e ie r
(Amer. Min., 1939, 24, 540—560).—The occurrence
of the Ba zeolite, harmotome (I), in a gabbroic dyke
a t Glen Riddle, Pa., in close association with Ba
felspar (hyalophane) and corundum is described.
Photomicrographs of (I) and important rock types in
the dyke are reproduced. The paragenesis of the Ba
minerals is described and discussed. (I) has a 1-506,
P 1-509, y 1-514, p 2-47, hardness 4-5, Si0 2 45-51,
A120 3 16-50, MgO 0-27, Ca 0 -12, BaO 19-89, K 20 1-77,
Na20 1-18, H 20 — 14-74, total 99-98%. The changes
in optical properties that accompany the loss of II 20
on heating are tabulated.
L. S. T.
Petrography of the Perm ian rocks in the
southern part of the Vale of Eden. H . C. V e r sey
(Quart. J. Geol. Soc., 1939, 95, 275—298).—The heavy
minerals, zircon, tourmaline, garnet, rutile, etc., and
their frequency of occurrence arc described. The
source of the sediments, and the nature of the color
ation of the red beds, are discussed.
L. S. T.
Alteration of glasses to m ontm orillonite.
E. A. H auser and H . H . R eynolds (Amer. Min.,
1939, 24, 590—597).—Montmorillonite (I) is formed
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by heating for > 150 hr. a synthetic glass of the
same composition as (I) under pressure at 300° in
presence of H 20 , aq. H 2S04, NaOH, KOH, Ca(OH)2,
or Mg(OH)2. The products wero of the non-swelling
type of (I), and ranged in colour from white to grey to
brown. Those formed in presence of H 2S0 4 showed
a high adsorptive capacity towards methylene-blue.
Extreme comminution of the glass, or heating for
290 hr., completely changed the (I) to a different
product. Obsidian is more stable than the glass,
and yielded fuller’s earth only after heating for 15
days. The geological significance of these results on
the formation of bentonite is discussed, and the
possible manufacture of synthetic clays by this
method is pointed out.
L. S. T.
Sym m etry of phosphosiderite. D. M cCo n n ell
(Amer. Min., 1939, 24, 636—642).—Phosphosiderite
from Pleystein, Bavaria, is monoclinic, and has a„
5-30, b0 9-79, Cq 8-67 a. (all ±0-01 a.), and p 89° 24'
(goniometer); spaec-group C\h, or probably Clh. The
unit cell contains 4 mols. of F eP 0 4,2H20, giving
Pra.c 2-74.
L. S. T.
M icrocline in the native copper deposits of
M ichigan. I. K l e in (Amor. Min., 1939, 24, 643—
650).—The “ red felspar ” abundant in several of the
ore bodies is an unusual variety of microclino of lowor moderate-temp. hydrothermal origin, characterised
by an adularia-hke habit and a low Na20 content
(K ,0 14-98, Na20 0-17%). Finely-divided haematite
is responsible for the bright brick-red colour.
L. S. T.
Modes of quartz-bearing plutonites from
Derby, Vermont.
J. E. M aynard (Amer. Min.,
1939, 24, 653—656).—M ineral analyses for 10 rocks
are ta b u la te d an d discussed.
L. S. T.
Petrographic study of the Niagaran rocks of
S.W. Ohio and S.E. Indiana. R. R. P r id d y (J.
Geol., 1939, 47, 489—502).—The minerals are chiefly
authigenic, but small amounts of detrital minerals
are present. The Euphemia, Springfield, and Cedarville dolomites are truo dolomites, but the Dayton
and Laurel limestones are dolomitic (78-06—87-19%
of dolomite).
L. S. T.
Differentiation in xenolithic lam prophyre
dykes at Marquette, M ichigan. V. L. A yres and
W. D. H iggins (J. Geol., 1939, 47, 561—582).—Petro
logical. A chemical analysis [L. Ga r d in e r ] of the
spessartite, which forms the greatest part of the
dykes exposed, is recorded.
L. S. T.
Silurian sea balls. C. Cr o n eis and D. M.
Gru bbs (J. Geol., 1939, 47, 598—612).—Siliceous
nodules are common in the “ Niagaran ” dolomite
near Chicago. One type consists of an intimate mix
ture of silicified fossils in a matrix of CaC03. The
mode of origin is compared with th at of the “ sea
balls ” and “ lake balls ” produced by wave action
in shallow waters.
L. S. T.
Statistical m ethods in sedim entary petrology.
I. Percentage com position of [heavy m ineral]
assem blages and their graphical study. II.
Grain-size m easurem ents and their graphical
study. III. Cartographic m ethods. F. S m it h 
son (Geol. Mag., 1939, 76, 297—309, 348—360, 417—
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427).—I. Variations due to sorting processes and to
mineralogical changes are treated mathematically for
Triassic and Jurassic sediments in Yorkshire.
II. Micrometric methods applicable to the minerals
of sedimentary rocks, and the use of their graphical
study for the elucidation of problems in sedimentary
petrology, arc discussed.
III. Methods by which the data of sedimentary
petrology (mineralogical composition, particle size,
etc.) can be the most usefully recorded on a. map are
discussed and illustrated.
L. S- T.
Selective staining [of m inerals] to facilitate
Rosiw al analysis. M. L. K e it h (Amer. Min., 1939,
24, 561—565).—In the technique described, the rock
section is treated with conc. HC1 and malachite-green
to gelatinise and colour nopheline-bearing rocks, and
then with H F vapour and Na 3Co(N02)6 to stain K
felspars. Other minerals may be affected by the
procedure. After staining, the time required for a
Rosiwal analysis with an electric counter is reduced
to 35 min.
L. S. T.
Form ula and structure of ralstonite. A. P abst
(Amer. Min., 1939, 24, 566—576).—Powder, Laue,
and rotation X-ray data for ralstonite from Ivigtut,
Greenland, are recorded. The lattice const, is 9-87 a .,
the cell vol., 961-5 a .3, and the probable space-group
01—Fd3m. Structure is discussed, and intorat.
distances are calc. After heating to const, wt. at
450° the crystals are only whitened, and structure is
largely maintained. The total loss a t 450° is ~ 30% ,
H 20 and H F being driven off. Heating for 3 hr.
a t 650° produces no further loss in wt., and the crystals
remain outwardly perfect.
L. S. T.
Random structures of layer m inerals as illu s
trated by cronstedite, 2 F e 0 ,F e 20 3,S i0 2,2H20 .
P ossible iron content of kaolin. S. B. H e n d r ic k s
(Amer. Min., 1939, 24, 529—539).—Cronstedite (I),
a0 5-48, b0 9-49, c? 21-25 a ., ¡3 90° (cf. A., 1936, 959),
is formed of kaolin-like layers containing Fe’” with
tetrahedral and octahedral co-ordination of sur
rounding 0 and OH ions. These layers are super
imposed with a random mixing of 3 possible structures.
Although (I) is related to kaolinite (II) in structure,
it is improbable that the (II) lattice will accommodate
appreciable amounts of Fe in solid solution. X-Ray
examination and differential heating curves show that
faratsihite is a mixture of nontronite and an ordinary
kaolin mineral.
L. S. T.
Influence of strain on the arrangement of
quartz and cristobalite crystallites in chalcedony,
quartzine, and lussatite. F. L aves (Naturwiss.,
1939, 27, 705—707).—From X-ray and microscopical
examination “ blue chalcedony ” (I) from Weitendorf
has the same cryst. form as cristobalite, and is
another form of chalcedony (II). (I) has a positive
optical characteristic relative to the fibre direction,
whereas (II) has a negative characteristic, due to the
quartz c-axis being perpendicular to the fibre
direction; (I) is named lussatite. During crystallis
ation, the c-axis evades the strain, and behaves
similarly in quartz and cristobalite. Whilst the
lussatite arrangement appears always as primary and
the chalcedony secondary, .the arrangements are
similar.
W. R. A.

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

XIII

Magnetite in sand at estuary of the [River] from the Soganlug talus which depend closely on the
Sinieto [Sicily]. B. T a n t e r i (Annali Chim. Appl., conditions of their formation. 28 forms have been
1939, 29, 474—479).—The sand contains 23—25% of established from goniometric measurements and tho
Ee30 4. Analytical data for the magnetite are similar characteristics of each are recorded. The chemical
to those for magnetite from the lava of a neighbouring composition of tho datolite closely approaches
the theoretical, and can be represented by
volcanic region (of Mt. Etna).
F. 0 . H.
2Ca0,B„0
3,2Si0 2,H„0 or CaB2Si20 8,Ca(0H)2.
Tektites and silica-glass. L. J. Spe n c e r (Min.
W. R. A.
Mag., 1939, 25, 425—440).—Of the 84 published
Petrographic
studies
of
the
region
of Monte
chemical analyses of tektites only 34 give data for
d and n, which were presumably determined on the Eesim auda (Maritime Alps). M. F orn a seri
same sample of material as that analysed. These arc (R.C. Atti Accad. Lincei, 1939, [vi], 29, 613—619).—
tabulated and the data plotted. Both d (2-498— Petrographic and chemical composition data aro
0 . J. W.
2-339) and n (1-526—1-4867) show a nearly uniform given.
Petrographic studies of Val Masino (Valteldecrease with increase in SiO, (60-00—80-73%).
These are compared with the few available data for lina). I. Tonalitic diorite and vein-bearing
natural glasses (Si02 68-88—9S-63%) from meteorito granite of Bagni-M asino. L. P e r e t t i (R.C. Atti
craters, which have been produced by the fusion of Accad. Lincei, 1939, [vi], 29, 607—613).—Petro
siliceous terrestrial materials when very large metallic graphic and chemical composition data are given.
meteorites have struck the earth’s surface. Darwin
0 . J. W.'
Geological study of the Mandas sheet, 225° of
glass (SiO, 86-34—89-81%) from Tasmania (previously
classed with the tektites and assumed to have fallen the map of Italy, 1 :100,000. A Cavinato (R.C.
from the sky as meteorites) is a metcorite-crater Atti Accad. Lincei, 1939, [vi], 29, 597—601).—Tho
glass. Further details are given of the silica-glass rocks and minerals in this region aro described.
from the Sand Sea in the Libyan Desert, Egypt
O. J. W.
(A., 1934, 505), and a new analysis by M. II. H ey
Differential therm al analysis of kaolinite.
shows SiO,, 98-20%, etc. No mode of origin can be (Me l e .) S. Ca iller e and S. H en in (Compt. rend.,
suggested for this material. Another form of silica- 1939, 209, 684—686).—The evolution of heat observed
glass—fulgurites, as thin-walled tubes—found in at 1000° during differential thermal analysis of
the same region, has been produced by the fusion of kaolinite (I) (cf. A., 1933, 1268) is greater for particles
the dune sand by lightning.
L. J. S.
of diameter > 2 |x., separated by a flocculation process,
Tw innings and groupings of phenocrysts of than for untreated (I). The heat effect is also
felspar and of ß-quartz. J. D rugm an (Bull. Soo. increased to a successively greater extent by fixation
of K, Ca, or Na by tho (I), and reduced by fixation of
fran 9. Min., 1939, 62, 99—132).
L. S. T.
Fe, tho results depending also on the mode of fixation.
Determination of felspar twins. R. C. E mmons The heat evolved decreases as the amount of fixed
and R. M. G ates (Amer. Min., 1939, 24, 577—589).
base is increased.
A. J. E. W.
L. S. T.
Polym
orphism
of
Cu2S
and
the
relations
be
Detection of porphyrin and other organic sub
stances in calcite and aragonite. H . H aber - tween the solid phases in the system Cu2S-CuS.
N. W. B uerg er (J. Chem. Physics, 1939, 7, 1067—
landt (Naturwiss., 1939, 27, 613—614).—Calcite
from Deutsch-Altenburg and aragonite from Mödling 1068).—X-Ray examination of the solid phases in the
have been treated with dil. HC1 and the residues with system Cu2S-CuS shows th at chalcocite undergoes
org. solvents. Examination of the absorption and three transformations, orthorhombic superstructure;^
fluorescence spectra of both solutions indicates the non-isometric ordered basic s tr u c tu r e :^ non-isometric
non-isometric
presence of porphyrin, quinoline-type compounds, partly disordered basic structure
completely disordered basic structure, occurring
anthracene, and phenanthrene.
W. R. A.
Datolite from the volcanic group of the Kara- respectively a t 52°, 78°, and 105°. A new compound,
dag in the Crimea. M. N. S chkabara and E. A. Cu9S5, having a powder pattern identical with that
of digenite, is indicated. At <47° digenite has the
S türm (Compt. rend. Acad. Sei. U.R.S.S., 1939,
24, 166—170).—The datolite of the Karagach range ideal composition Cu9S5 but at >47° it takes up
(I) is confined to the fractures of andesite rocks which Cu2S or CuS. Cu atoms in digenite are probably
it fills with transparent crystals 0-2 to 1 cm. diameter. ordered a t temp. <^47°. The heat effect a t ~ 91° is
Datolite is also encountered hi the form of dull barrel due to the transformation of ordered high chalcocite
shaped crystals in association with calcite. The into the disordered high chalcocite. 8 % of CuS
datolite of the andesite sopka (II) is violet, and well- prevents this change and causes the absence of a heat
W. R. A.
developed crystals are rare. Analyses of specimens effect for such solutions.
Genesis and age of green Syrian rocks. L.
of (I) and (II) indicate 2Si0 2,2Ca0,B 20 3,H ,0. The
crystals have been subdivided into" four groups D ubertret (Compt. rend., 1939, 209, 763—764; cf.
A. J. E. W.
according to combinations, and a crystallographic ibid., 1937, 204, 283, 1663).
description of these is given.
W. R. A.
Som e red-coloured earths in the neighbour
Datolite from the Soganlug talus in the neigh hood of Anghiari (Province of Arezzo). C.
bourhood of the town of T b ilissi. G. V. G vacharia L ip p i -Boncambi (R.C. Atti Accad. Lincei, 1939, [vi],
(Compt. rend. Acad. Sei. U.R.S.S., 1939, 24, 162— 29 , 491—498).—A geological description of various
165).—Four types of crystals are present in datolite samples, with some analytical data.
O. J. W.

