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1—GENERAL AND PHYSICAL CHEMISTRY

A Study of the surface of carbon
brush by means of electron diffrac-
tion, N. Kameyama and Y. Kin. .7. Soe.
Clem. Ind. Japan, 42. 5907—601 (1930).—
The fresh surface of brush which was never
used as contact surface of a commutator, being
slightly polished by hand. with the emery
paper No. 0 gives the normal pattern of graph-
ite.  In the surface of brush that was used
in the commutator of a motor, Lthe crystals
of graphite are reduced in size, and have a
preferred odentation with {(co1) plane parallel
to the surface of brush. A number of speci-
mens were prepd. by a testing app. consist-
ing of revolving copper rings and fixed brush
holders, on wiich carbon brushes were in-
stalled and. in contact with the revolving
rings, the electric current was made to pass
under various conditions. In examg. the speci-
mens which were prepd. under the brush
press. 1~2 kofem?®, and with direct current
density, 8Afem® at the brush surface, the
following resul's were obtained. There was
not found any distinct indication of preferred
orientation in the specimens in which no cur-
rent was allowed to pass during Lhe revoln-
ion. The orientation of the graphite crystals
therefore, appears to be due to the electric
current that flows through the ring and brush.
The direction of the current seems lo influence
in some degree the intensity of the orientation ;
it was shown that the giaphite crystals give
rse 0 a little stronger orientation in the case
of the direction of current from ring to brush,
than in the case of the reverse. 'I'he diffrac-
ton pattern showed that crystal particles of

Cu,0 sometimes adhered on the surface of the
brush. Authors.

Dipole momenl of cedrence. 8.
Kambara. J. Soee. Chem. Ind. Japan, 42
630—632 (1930).—A proper solvent is required
for stxlying the diclectric properties of vul-
canisecd rubber. The solvent for this parpose
should be non-polar liquid having a sufficient
solvent power to dissolve not only soft rubber
but also ebonile ; moreover, it is desirable
that the soln. of vulcanised rubbers can be
considered as a molecular soln. or at least
approximately as such. Sesquiterpene is known
as a powerful solvent for vulcanised rubber
and ebonite, but its dielectric properties have
not yet been detd. The author prepd, a pure
cedrene from ceder oil, and detd. its dielectric
const., refractive index and density, and caled.
its dipole moment. The purfied cedrene
gives thé following data:

B.I. 760mm (corr.) 262°C. ald 1.5042'{1:5: 0.0445,
Analysis. caled. for (Cy11,); H2%% 11.85 (22 8815
found | 11.97 88.04
11.92 88.0y
The dielectric const. was measured by the zero
beat method, using s00 kilocycle dinatron
oscillator as reported in the previous paper
(f Soe. Chem. Ind. Japan, 38, ;06 (1935)).
The dipole moment, c.38 x 10~!® e. 5. u. was
obtained as a value detd. for cedrence. It

-may be said that cedrene having such a small

dipole moment is very sailable for a solven!
of vulcanised rubber. Author.
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A study of dyestuff by the method
of X-ray diffraction. IL. FH.

Kawamori.

‘. Sei Repts. Kyoto Higher Tech. School. 1. 73

—78 (1938).— Hydrazobenzene (C,,H,oNJ)
was recrystalized, and single crystals of a
tolerable size and a fine powder were obtained.
With these crystals, the crystal form was detd.
by the method of X-ray diffraction. At first,
the Laue pattern of four-fold symmetry was
seen by means of X-ray diffraction with the
single crystal; and it was found thal the
crystal fonn  of {C,.H:N.) is cubic or
tetragonal. Then, by the powder method it
was found to be tetragonal having the axial
ratio of ©.754; and the following quadratic
_expression was obtained for this crystal:
4—”31':.-—0=o.oo;48 (h*+k*) +0.00065 1>. From
the value 1.178 of the net density of hydra-
zobenzene, the unit cell having the volume of
1860 A.U.* was lound w contain 7 groups

of (CyaH,eNo). Author.

On the dry cells. III. Measurement
of the solubilities, of ZnCl. - 2NH, in
the clectrolytes of various concentra-
tions. G. Fuseya, Y. Saité and K. Simazaki.
Bull. Toyoda Reseavel. Lnp. Invention Soc.
Ja)mz. 6, 67—71 (1939).—1n connection with
the measurement of the polential of Zn elect-
rode 1n the electrolyte satd. with ZnCl. - 2NE,
as reported in Part [I, the solubilities of this
complex compound in the electrolytes of
various concns., and the densiies and the pkHl
values of the satd. solns. were mensured
at 23°C.  Both ZnCl, and NH ] used were
of extra pure quality.  But, due to hydrolysis,
ZnCly had the composition of the atomic ratio
of 1 Zn:1.9185 Cl instead of 1
fore in making the soln. of s50a {or 0.3668.1)
of ZnCl. in 1000 g of water, such an amt.
of the salt was taken as lo make 0.3668 If
with respect 10 Zn-component. Practically it
contained ©.3668 g atom or 23.986 ¢ Zn and
0.3A58 x 1.9185 g atom or 23.956g Cl.  Zn
Cly-2NH; was prepd. by the method given
by R. Friess (/. .lm. Cheme. Soc., 52, 3083
(1930)). For the detn. of the solubilities, the
solns. were analysed with respect to Zn, Cl,

2, There-
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and NH,. before and after the satn. with the
complex compd., and mean values of the
molal increases of the three components were
taken as the solubilities. The pH values were
measured with Dabosq colorimeter, using 7-

dinitrophenol as indicator. Authors.

Rotatory dispersion of sugars in
liquid ammonia and in water. H. Shiba
and 8. Tanabe. Rull. Chem. Soc. .Japan,
13, 3—10 (1938).—The authors detd. the
rotatory  dispersions of d-glucose, d-fructose,

(l-zralactose, saccharose, lactose and wmaltose

dissolved in liquid ammonia and water for
spectra of various wave lengths. To the resull
obtained, as a whole, is applicable Drude’s
dispersion formula CaJ=ky/(i*—1%), and the
linear relation holds between 1/a) and 2%
Fructose in liquid ammonia showed small
rotations with pos. and neg. sign according to
the value of 4, i e an abnormality of the
ketose dissolved in liquid ammonia
I.CL

On the statistieal mechanieal treat-
ment of the abselute rate of chemical
reaction. J. Horiuti. Bull. Chen. Soc.
Japan, 13, 210—216 (1938).—The author
discussed the statstical method for treatment
of the absolute reaction m'e with a group of
atoms baving the “following properties: (1)
displacements of atoms take place adiabatically
with regard to the electronic configuration ;
(2) classical mechanics holds for the motion
of centres of gravity of atoms; (3) the group
has more or less chance of interclianging
energy with its surroundings at a definite temp.
by interaction with radiation or with other
material s¥stem @ (4) the group can exist stably
in the initial and the final states, which are
distinctly different from each other in special
relation . to the configuration of atoms. He
vousidered the prolability of the final system
to be produced from the initial svslem, and
also discussed the flow of gas and the encounter
of 2 atoms, comparing thesc with the reaction
velocily by the ticory of the transition state.

J.C. L.
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The surface-tension-measurements
of 100 % phosphoric acid and its strue-
ture. T. Tak~a. J. Clhem. Sor. Japan, 60,
885—3804 (1930).—First of all. the specific
gravities of 86 %, 90%5, and 100 % phosphoric
solns. wefe measured for the purpose of
studying the nature and structure of 00 95
phosphoric acid.  An improvement of surface-
tension-measurement by the max.-bubble-press.-
method enabled the writer to measure success-
fully the soln. of very high surface-tension value,
and thereby to obtin freitful results for the

above-mentioned three phosphoric acid solns.

Through this measurement of surfice-tension
value the polymerization degree of phosphoric
acid solns. were calcd. and thereby the para-
chor was obtained. Ramann-spectrum of 10025
phosphoric acid was photographed.  From the
exptl. valoes thus obtained the structure of
1002 phosphoric acid was deduced in accor-
dance with, Shibata’s theary of 1002 inorganic
acids. Author.

A new simple theory of valency. Il
Valence bonds in carbon ecompounds.
K. Tsuchida and M. Kobayashi. .. Chem.
Soe. Jupan, 60, 583—3504 (1939).—A detailed
explanation of the article published in this
Journal, 13, 61—73 (1939). Authors.

On the sodium line reversal method
of determining the temperature in a
gasoline engine. U. Yoshida. FRepl. Aero.
Research. Inat. Tokyo Imp. Univ., 14, 195—
209 {1939),—The sodium line reversal method
of deta. the temp. of a flame was applied to
the engine flame. A special cylinder, with
two quartz windows, that would cause a beam
of light ftom the source w pass through the
combustion chamber was constructed. Upuon
adding a small quantity of sodium ethylate to
the fael, the temp. of the engine was com-

pared with the apparent temp. of the light

source. The D line intensity of the flame
was measured by n photoelectric cell. Com-
parizon of this intensity with its flame temp.
showed that there i thermal equil. between
the solivm vapowr and the engine flame.
The temp. mcasured by 1his method i the
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correct temp. of the flame. The spectrum in
the visible region of the enginie flame consisted
of CH bands and the continuous bands. The
spectra obtained at various crank angle showed
that as the crank angle proceeds, the CH and
CC bands become fainter and that the temp.
in the cylinder is not uniform. The max.
temp. at various air [uel ratios was measured
with the engine runaning at 8co r.p.ui. Although
the comect air fuel ratio in the fuel under
test was 13.8, the temp. was always max. at
11.5 and nearly agrees with the caled.
Author.

On the change of thermal conduc-
tivity of bismuth single crystal due to
magnetie field. T. Hirone and 3. Matsuda.
Bull. Inst. Phys. Research, 18, 711—720
{1939).—The change of thermal conductivity
of bismuth single crysials due to magnetic
field, which is anomulously large as compared
with other metals, is explained on the basis
of the electronic strugture of bismuth presented
by Jones. In single crystils of bismuth the
effeclive. mass of electron necar the Fermi
surface is so small that thermal current carried
by such clectron changes largely by the
influence of magnetic field. The theory in-
dicates that the relative change of thermal
conductivity A4%/x is proportional to the square
of magnetic field H: 4%/x=CH® The pro-
portional const. C is caled. in the following
three cases: (1) The thermal current is per-
pendicular, while the magnetic field is parallel,
to the principal axis of the crystal. (z) The
thermal current, the magnetic field and the
principal axis of the crystal are perpendicular
to each other, (3} The thermal current is
parallel o the principal axis of the crystal, and
the magnetic field is perpendicular to the
thermal current. The result of the present
calen. agrees satisfactorily with the exptl. data

Authors.

On the thermal expansion of simple
liguids. A. Harasima. Proe. Phys.-Math.
Soe. Japan, 111, 21, 398—g02 (1939).—Bv
using the model proposed by the author in
esplaining the phenomenon of fusion {ibid.,
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III, 21. 156 (1039). the coeff. of thermal
expansion of simple liquids is obtained. The
author has obtained the theoretical {vrmula
3 Tin=0.115, where § ix the coefl. of cuhical
expansion and Tm is the melting temp.  The
observed values of 7 Tm for many simple
liquids are of the order of the theoretical
values Author.

On the disgociation constants of
selenious acid. 1. lagisawa. Bull. Insl.
Lhys. Chem. Rescarch. 18, 648—656 (1934).
—The pil values of selenious acid of various
concns. were measured at 25°C by means of
a glass electrode.

Concentration .
(Mal/L) | 05115 01806 0.007 4 00543
Fl I 1.385 1612 1813 1.979
Concentralion | - T
(Mol/L) 0.021 7 0.020 9 0.010 9
A1 | 2.263 2,248 2.452
Coscentiation |~ T~ —°
(Mol/L) 0.009 §5 0.000 QI 0.000 §20
AU 2487 3.188 3-355

From these results the first dissocn. const.
K, was computed as 0.002z and ©0.00:25
according to two methods of calen.  The
oor and 0.03 molar solns. of selenious acid
were titrated with sodium  hydroxide soln. at
23°C, and the pH value al each stage of litza-
tion was measured by a glass electrode.  From
these pll values A, wag obtained as 0.00235
and 0.co239, and the second dissocn. const
K. as 4.5x1079 and 4.9xX1c™% Thus the
value of A, is only a litle smaller than that
of F. Blinc and of Britton and Robinson,
but the wvajue of K. is aboumt balf that of
Willeox aud Pradeaux and of Britton and
Rabinson. Author.
The effect of high tension elect-
rical discharge on the catalytie reae-
tion. (IV~V). | sSew and M, Ozki. J.
Soe. Chem. Ind. Japan, 42, 271—274 (1939).
—The effect of high tension elect. discharge
on the catlytc reduction of menthone o
mepthol and ‘that of thymo! to menthol were
studied. In each case, the material was dis-

solved in parafliv oil, and mixed with a nickel
calalyst: hydrogen gas was passed through
the reacting liquid and a high elect. teasion
was applied on the reaction vessel. The vield
of menthol from menthone and that [rom
thymol were 792 and 66—68%, rcsp.  The
results of these expts., together with that of
the 2nd report (ilird., 40, 189~191B), proved
that the application of elect. discharze could
give a [avourable effect on the promotion of
the reaction velocily even in the case where
the material having a weak insulating power
was treated and thai with the employment of
a nickel catalyst, the catalytic reduction of
organic compls. could be realized generally
in the liquid phase under ordinary press. as a
consequence of enormous increase in  the
specd of the reaction brought about by the
aclion of elect. discharge. Authors,
Note on the Boge-Einstein conden-
sation. T. Nagamiva. [ree. Phys.-Math.
Soc. Japan, 111, 21, 475—185 (1939).—In an
assembly of non-intemcting particles which
obeys the Bose-Einstein statistics it is known
theoretically that a certain phenomenon called
the Bose-Einstein degeneracy or condensation
occurs at low temps. or at high densilies and
this phenomenon is not observed in an ordi-
nary perfect gas.  In this paper a (discussion
is given of the occurrence of such a degen-
aracy in a general Bose-Einstein assembly of
particles having the energy stdtes =y, =), =gperenene
Such a discussion is not without interest, for
we may expect in a highly condensed state
such as liquid helium that ecach particle is
moving in 2 Hartree mean field of molecular
forces. The condensation is first discussed
by laking the temp. as const. and changing
the total number of particles and it is shown
that al a certain critical number N ail states
except g, are are filled up and a further
increase of the total nuinber causes to increase
only the number of pariicles of the ground
state.  The condition of the sharp veccur-
rence of the condensation is given by Ne (e,—
s kT, The discussion for const. total
namber and varying temp. follows casily.
Formulas [or the energy, the specific heat,

e —
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the free energy and the press. are obtained.
It is remarked that by choosing 3 suilable
distribution function for g, 3,, sq...... the
characteristic variation of the specific heat of
liquid helium can be explained.

Authar,

Exchange reaction between am-
menia and hydrogen in the presence of
platinum catalyst. 1. M. Miwni. Bedl
Inst. Phys. Chemn. Research. 18, 879—883
(193¢).—It was theoretically predicted that
the platinum catalvst causes an exchange reac-
tion between hydrogen gas and liquid ammonia
and that the rate of the reaction decreases when
the liguid ammonfa in contact with the catalvst
evaporates up.  To counfirn the prediction
the reaction between heavy hydrogen gns and
ammonia in the presence of platinum biack
at —z20°. 0°. 20°, and 50°C was followed by
the decrease of the cdeuterium content of the
gas. The exchange reaction was confirmed
but the coeff. of the exchange
rate due to the evaporating up of the liguid
ammonia, which might possibly be the case
at higher lemps. was not observed. I'he latter
aspect was attributed to the adhesion of the
liquicl ammeonia on the complicated surface of
the platinam black by capillary condensation.

Author.

neg. temp.

‘atalytic hydro-polymerisation of

acetylene, [-II. T, Amemiva. J Sse.
Chein. Ind. Japan. 42, 692—698 (1939).—
[. Using the Fe-Ni catalyst proposed bv F,
Fischer and coworkers (Brenn-Chenr-, 10, 279
{(1929) ; 14, 165, (1933)), the author detd. by
the flow method the reaction temp. and found.
that flow rate of reaction was suitable for hydro-
polywerisation of acetylene to produce liguicd
hydrocarbons from a gas mixst. of C.H.: H,
=1 4. and studied the proper condition of
prepg. the Fe-Ni-Kieselguhr catalyst. 1I. The
catalytic activities of the Fe-Ni-Kieselguhr
catalysts prepd. by the method as described
in Part I varied with their compns., when they
were used as cawalysts in the hydropolymeri-
sation of acetylene. Pure We has almost no
ability far promoting hydro-polymerisation. of
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acetvlene, although a slicht amt. of Ni (even
2.5 %) arkled to Fe remarkably raises the
activity. The more the Ni content, the larger
are the concn. of reaction gas, the percentage
of reacted acetylene. the consumption of hydro-
gen and the yield of cthane, tending to increase
very quickly until the Ni contenl amts. to
ca. 10% (only in the case of ethane yield, ca.
2024) and thereafter gradually up to pure Ni.
The vields .of ethylene and quuid praducts
find their optimum points at 3% of Ni.  From
these tendencies, it is abc.er\'ed that the
accelerating ability of the cawlysts for hydro-
polymerisation of acetylene decreases abruplly,
when the content of Ni has surpassad ca.
1525, and those for hydrogenation only arc
distinctly enhanced. The compn. range (INi
D~ca. 1525}, in which the catalytic activities
of Fe-Ni-Kieselgulr for hydro-polymerisation
uf acetylene are very large, corresponds with
the a-phnse of Fe-Ni binary allovs, which is
a solid soln. of a-Fe. and has a erystal structure
of bodycentereid cubic lattice, so it may be
qualitatively concluded that the bodycentered
cubic lattice of Fe-Ni catalysts are favourable
for hyvdro-polymerisation of acelylene.
’ Author

The effects of foreign metallic ions
in electrolyte upon the inner structure
of electrolytic metals, H. llirata, H,
Koto and M. Hara. Nippon Ninzoku Gak-
kat-Si, 3, 460*—469 (1930).—To make clear
the effects of a small quantity of various foreign
metallic ions in clectrolyte upon the inner
structure of electralytic metals, the crystalline
configurations and crystal structures of a few
specimens of the electrolytic depositions were
investigaterd with N-rays, As the consequence
of this investigation, metallic fons as
Fett and NMntt jons in stannous solns. were
obsd. not to be deposited on the cathiode
together with Sat+ jons.  Bat, this was nol
alwavs the case with the other loreign metallic
ions, i.e.. it became clear. on the one hand,
that Cutt jons in a stannic soln. and N+
ions in a silver soln, 1o appear in the
colloidal state outside of microcrystals of pure
white tin and pure silver resp. ; while ¢ on the

some

<ome

14n No. 2 (1940
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other hand, Zn** ijons in a cubric sol., werc sodium formate, under the homogeneous fused

contirmed to form the crysials of alloy be-
longing to Zn-Cu system. by the procedure of
electrolysis.

Furthermore, the presence of the lmc:gn
metallic jons was found not only to vary tle
direction of the max. growth of the electrolytic
depositions. but to alfect some geometrical
properties as twinning relation of them. Is-
pecially, it nust he noticed that even the
direction of the commeon axis of micro~crystals
in electrolyvtic specimens of while tin having a
fibrous nature. was obsd. vsually to convert
from the direction normal to (101) face to that
of (100} face in the presence of Fet+ ions.

Author.

Dissociation constant of acetic acid.

S. Kaneko. Bull. electrotech. lab. 3, 7583—

784 (1939).—The following formula of dissocn.

const. A" of weak electrolytes is derived from

the theory of non-electrolytes in the previous
report _
log K =log A+ 1013- __,__‘/_Q’!'

140.327u “/(4"

where K is the thermodynamic dissocn. const,

¢ the conen. of ions, a the diameter of an

the Cu the concn. of undissociated acid,
I the empirical cobsl. Author.

—+ BCn

ion,

Study on the formation and its
mechanism of sodium oxalate and
carbonate by the pyrolysis of sodium
formate.” 8. Takagi. .[ Chemn. Soe. Jupan.
60, 8os—325 {1939).—In the pyrolysis of pure

slate below 300°C. so:dium .carbonate only
produces with the velocily of second order
and above 400°C. osxalate simultaneously with
the velocity d (x-+y)Alt=(k,+ks) (a—x—¥)%
where x, v, k, and k. represent mols of formate
changel to. carbonate, to oxalate, velocity
const, related to carbonate and to oxalate resp.
The ratio k,/k, is const. at the lemp., and
temp. coeff. of k, is smaller than that of k..
In the complete heterogeneous system above
36c°C. the velocities change both as the S’
type curve with inflection point expressed by
dx/dt=Lkt? at the concave part and by dx/dt=
k {la—0* at the convex, and when formate
contains a little zodium oxalate initially then.
oxalate formation is promoted. And therefore
this reaction transferring to solid phase from
fused is also found to be autocatalytic like a
reaction * solid—»solid ”". This induction period
is shortened by rapid healing up to a required
temp. From (hese facts the autocatalysis is
also considered to be governed by the number
of reaction nuclei with active center produced
in only Lheé initial period of pyrolysis but not
in later heating. The addition of alkali hydro-
xide gives rise to the formation of oxalate even
from the melling point and especially gives
enormous yield {over go%) under rapid heating.
This effect is understood by a theory of
catalysis in \\'hich formate exists in an unstable

form b.aO—L—OH in fused state and forms
an intermediate compound with NaOH.
Authar.

2_ATOMIC STRUCTURE, RADIOCHEMISTRY
AND PHOTOCHEMISTRY

Production of X-rays by high speed
argon ions. M. Tanaka and L. Nomka
—Froe. Phys.-Math, Sec. Japan, 111, 20, 33-
51 {1338).—Arzon ions of energies up to 450
k.e.v. were gbtained by the method of multiple
linear accelerator of Sloan-Lawrence, and X-
rays produced when each one of the clements—

Ly, Be, C, Mg, Al Si, Ni, Cu, Zn, Mo, I’d,
Ag, Cd, 5n, ’t, Au and Pb—was bombarded
by these ions were ifnvestigated by the Geiger
counter. From the measurerments of the

- absorption of the X-ravs by thin starch films.
" these radiations were detd. to 'he the charac-

teristic K in the cases of Mg, Al and Si, the

14n No. 2 (1940)
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characteristic [. in the cases of Mo, Pd, Ag,
Cd and Sn; and the characteristic M in the
cases of Pt, Au and Pb. The relative number
of photone of these charcteristic :adiations
when thick targets werc bombarded by ions
of 440 kev. were obtained,  According to
the result, the intensities of the characteristic
L rudiations were far stronger than those of
K or M .and this is contrary to the cases of
proton or a-parlicle, but agrees with the case
of mercury ion. The intensity of ench charae-
teristic radiation was found lo increase very
rapidly with the energy of the jons, and
also to he proportional 1o W37 in the case
of Ag I. radiation, where W is the energy
of ions. Authors.

The gamma-rays of "N. Y, Watse
and J. Itoh. Proe. Plys.-Math. Soc. Jopen.
ITL, 21, 380—394 (1939).—With the use of a
magnetic  spectrometer the  spectrum  of
secondary clectorns emitted from carbon and
lead plates by gamma-rays of ®N was inves-
tigated. The existence of the gamma-ray 28z
+1c key in ‘energy is confirmed. In connec-
tion with ‘analysis of the beta-ray spectrum,
some discussions are given. Authors.

On the disintegration of *Na. &,
Kikuchi, Y. Watase, ]. Itoh, E. Takeda and .
Vamaguchi. Proe.- Math. Soc. Japan, 111, 21,
381—38¢ (1939)-—With the use of a magnelic
spectrometer the specttum “of secondary elec-
trons by g:mum-rays as well as the spectrum
of disintegration beta-rays of *Na was inves-
tigated. "The upper limit of the beta-ray spec-
trum was found to be 1.374+003 mev. The
Fermi plots of the spectrum can be represented
by straight lines having breaks at 1.15 and 0.6
mev, while the K-U plots lie on a straight
line in the low energy region and deviate from
it in high energy side of the spectrum. The

© gammasrays of 2.97:+0.05 and 1.55 +0.05 mev
in quantum energy are clearly resolved. The
existence of 0.8 mev gamma-rays and those of
still lower cneruzies are soggested,
Authors.

" each other.
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Zeeman effeel in  sun-spots. 7.
Tanaka and Y. Takagi.  Proe. Phys.-Math,
Soe. Jopan. 111, 21, 321—431 (1939).—About
a remarkably large sun-sput of Nov., 1938,
the® effective magnetic tield was caled. by
means of the theoretical Zeeman patterns. A
spectrograph giving n dispersion of about 0.4
.-nxfrnm was used. For every spectral line
there seems Lo exist an cffective magnetic field,
whose range of magnitude is not very wide.
The effective magnetic feld for each of the
components forming a multiplet coincides with
The dependence, for each ele-
ment, of the éffective field on the intensity of
a spectral line is small.  The effective magne-
tic fields of different elements are quitwe dif-
ferent from one another and seem to be cap-
able of being armnged with some regularity
in the order of their atomic numbers. On the
other hand, an explanation can be given for
the existence of the effective magnetic field,
the layers of different elemenis being con-
sideral. Authors,
Energy-levels of neon. G. Araki and
Y. Yamawoto. Froe.  DPhys-Math.  Soe.
Japan, LI, 21, 361—475 (1030).—~The gen-
eral expression of energy-levels of an excited
rare-gas atom is derived by using Breit’s
Hamiltonian.  The interactions between all
electrons in the atom are taken into account.
The derived expression agrees qualitatively
with Laporte’s formula.  The numerical values
of intervals between levels are compnted for
the configurations 15% 25* 2p® 35 1s? 257 2p°
48, and -18% 247 2p® 8s ofthe neon.  The self-
consistent field radial functions computed by

. Brown are ‘used for 1s, 2s and 2p. Those of

35, 45. and 8s are caled. from Brown's eore-
functions by the numerical integrations. "I'he
apreement between the caled. and observed
values are satisfactory. Authors.

On the eimission spectirum of the
fluoride of tin (SnF). T. Vuasa. Proc.
Lhys-Math, Soc. Japan, 111, 21, 1397—s07
(1939).—Stannic fluoride. Sak,, was vaporised
into a Geissler tube and heated at about
700°C, the press. being kept at about 2~3
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cemblg. When, under these conditions, the
Geissler tube was exciled, a system of bands
degraded to the red was found in the visible
rezion (4 4599.! L&-—ﬁgm.bz .'i) which is con-
sidered as that of the Snl".  As the result of
the vibrational analysis of these bands.. it was
found that the molecular consts, we and x,
v, are about 58ocm=" and 2em™! for the lower
level, and 418cm~' and 1cm~! for the upper
level resp. The lower level is a2 doublet,
whose separation is about 2318¢cm=%.  The
molecular consts. and the doublet separation
of this lower level are well in accordance
with the results obtained by F.A. Jenkins and
G. D. Rochester (Phys. Ker. 52. 1135 (1937)),
in the absarption spectrum of the Snl°.  "T'heir
values of %X, and x. we [Or the ground level
of the molecule Snk are 582.9cm™'
2.9 cm™! resp. and the doublet separation is
2317.3cm~".  ‘Therefore our lower level may
be considered as the ground level of the
fluoside of tin, SnF. The high and low fre-
(uency components in this spstem have almost
the same intensity and the same distribution
of the intensities.

ane

Author.

On the inversion of alkali doublets.
G. Arnki. Proe. Phys-Math. Soe. Japan,
INL 21, s08—316 (1930).—The inversion of
doublets of neutral alkali atoms is explained
by the fict that the screening const. due o the
spin-orbit interaction  hetween the valence
electron and the atomic core is greater than
the atomic number. The general formula of
alkali doublets is derived. taking into account
the electromagnetic interactions between all
atomic electrons.  ‘I'he numerical
carried out 15® 25% 2p” 35° 3p* 300’ 4f alag a1

of Cu. T'he caled. interval of the doublet is
—4.0 cm™', which agrees with the obhserved
value 3.6~ Author,

caln., s

On the artificial neutron source, L
l. Nonaka. JVazda Kenkyn Jilha, 14, 129—
137 {1939).—A D+D neutron source was
built in which heavy hydrogen ions were
produced by a low voltage arc of capillary
type and were acceleratel up to 200 k.e,v.

PEEZOES Vol. 14n No. 2 (1940)
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T'he discharge tube was made of three terex
vlass tubes, each of which was 15 cm in outer
diameter and 3ocm in length, and the ac-
celeraling electrorles were made of iron cylin-
ders of 7.5 cm in diameter. At a best condi-
tion the max. ion current obtained through
a canal of 1.3mm in diameter and Tcm in
length was 1000 g#a and about the hall of it
could be focused on the targer. Following
the results of Dopel, several metal targets which
contained no heavy hydrogen, for example
Pd, Zr or Pb, were bombarded by heavy
hydrogen ions for a long time and the neutron
yield (lue 1o the contaminated heavy hydrogen
was measured as a function of the degree of
the bombardment. Aflter aboul 10000 g » min.
bombardments a slight increase in yield was
observed -in each case, but no more increase
could be observed w about 30000 za - min.
and this satd. value was only about one-tenth
of that of D,0O ice target cooled by liquid air.
This is contrary to the results of Dopel. In
the case of D.O ice target the neutron yield
decreased extremly with the time of bombard-
ment when the ion current was greater than
about 100 za. At 190 k.e.w. and s0ua ion
current the neutron yield was dewl. to be
cquivalent to 1000 mc Rn+ Be, and at conii-
nuous hombardment for. long time the max.
obtainable yield was about 200mc¢ Rn+Be
cquivalent. Author.
Note on the absorption of slow
mesolrons in matter. . Yuokawa and I%
Okayama. = Sel. Pap. Inst. Phys. Chem.
Kesearch. 36, 385—389 (1939).—According 10
the present theory, a mesotron passing through
malter loses its energy mainly by ionizing
atoms, until it disappears either by changing
spontaneously into an electron and a neutrino
or by heing absorbed by a nuclens. In this-
paper, it is shown that most of high encryy
nesotrons are absorbed by nuclei in the dense
medium such as water or lead after having
been stopped completely, whereas they disinteg-
rate spoutancously in air while they are in
motion. Authors. '

Determination of the energy of
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photo-neutrons liberated from deuteron
by radium ¢ Gamma-rays. K. Kimum.
Mem. Coll. Sci.” Kyote Fmp. Univ., A, 22,
237—248 (1939).—The author studied in detail
the photo-neutrons liberated from deuterium
and beryllium by Ra C y-rays, and especially
for deuterium, detd. the thickness of paraffin
wax which wag necessary to slow it down to
the energy of the resonance absorption of
iodine.  I'rom this it was ascertained that
:.'.’108 mev. r-rays really actin the disintegra-
tion of deuterium, and the initial energy of
liberated neutrons was estimated to be between
Q.001 and 0.0076 mev., and hence the binding
energy of deateron was 2.1894-0.007 mev.
which gave the mass of neutron 1.00895. The
relative atomic cross-section for photo-disinteg-
ration of deuterium against berylliam
oD :gBe=1:13. Author.

was

Cyclic equations for O,; and elect-
ron temperature of gaseous necbulue.
8. Miyamoto.
Univ.. A, 22, 249—257 (1930}.—The neba-
lium emission in gaseous nebulae are due to
the hmpact excitation by free clectron. The
mech. is treated quantitatively, Cyclic eqgs.
are formulated for On;. The soln. of eqs.
gives the population in- cach quant level as a
function of electron density and temp. Con-
sequently, intensitics of nebnlium emissions are
expressed as a function of the same anru-
ments, of which the intensity ratio of nebular
to auroral emission is given numerically, For
planeiary nebulae, this ratio depends only
upon the election temp. and it is evaluated
from observation. Electron temnp. of the
observed nebulae is found to fall in the range
10,000°—25,000°, Author,

Studies on luminescent materials,
III. The effects of temperature on the
intensity of fluorescence of zinc sul-
phide crystalphosphors. Y. Uehara: ./
Chem. Soc. Japn. 60. gopo—go: (1939).—The
intensity  of fluorescence of zinc sulphide
crysalphosphors always falls rapidly above the
temp. of about 300K. FKor this behavior the
author gives a theoretical interpretation, based

Mem. Coll. Soi. Kyotn Imp. "

Vol. XIV

on the quant. mech. theory of solid state, and
shows that temp. dependence of the intepsity of

zinc sulphide phosphors can be given by the

following theoretical eq].; y= m{c;“wl.
. 1
T TS T (e wawe Where
is the quant. yield of the fluorescence and
W, is the acrivatinn energy for the transition
of eleciron from the equil. stales to excited
state to the conduction hand. The theoretical
results coincide fairly well with the measure-
ments, Author,
Studies on luminescent materials.
IV. On the molecular vibrational
structure of fluorescence spectra of
zine sulphide ecrystalphosphors. V.
Uehara, .J. Chen. Soe. Japan, 60, rz293—
1301 (1939).—In the present paper, the author
could show that fluorescence lands of pure
znc sulphide phosphors already found by
himself may be correlated with the electronic
transitions 'P—'Sy=4680 A°® *P.°»>'8, =480
A® P18, =35040A° 3P 0+IN, =51551° of
the activation centre. Thus he
proved 1hat the resonance radiation in the
activation centre. in the broad sense, is respon-
sible for the fluorescence of pure zinc sulphide’
phosphors.  Be this mechan. of fuorescence,
e gave a theorctical eq. for the temp.
depandence of the photoconductivity of the
zinc sulphide " phosphors and the resulls
obtained coincided well with the expts. of Lenaz.
Further he observed the molecular vibrational
structure of the fuorescence bands of zinc
sulphide phosphors and gave a theoretical
interpretation for the results obtained. As the
results he showed that the resonance radiation
centre is responsible for the fiuorescence of
zinc sulphide erystalphosphors.  Author.

Zn atom in

Band-spectra’ in  sun-spots. T,
Tanaka, 5. Nagasawa and K. Saito.  Proe.
Phys. Math. Soe, Japan, 11, 21, 431—435
(1939).—About a remarkably large sun-spot
appeared in Nov,, 1933, the molecular spectra
wera investigated. A spectrograph having a
dispersion of about o.4 .:\frnm was used. For

MEILZEOES Vol. 14n-No. 2 (1940)
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the intense spectral lines of the bands of some
molecules with known rotalional structures, the
identification was carefully made with the
lines of the sun-spals, the tliscre[mncjf of the
conditions being taken int eonsideration. It
can be seen from the results that the existence
of MeH., Ti0 and CaH is evident, while nu
evidence of the existence of BO. AIH, and
AIQ hus been obtained. the coincidences in
the latter cases being with the range: of chance-
coincidences. The existence of redd CN bands

is also doubtful, Authors.

The effect of electric fields on the
viscosity of liguids. Q. Kimurm. Bl
Chem. Sve. Jaymn, 14, 243—249 (1939).—Tle
viscosities of solns. or lauric, myristic, plamitic,
and stearie acids in C.Hy, and of celtyl alcolwl
in CoHg and CgH,. were measured under the
influence of elwctric fields, up to 1000 volls
with electrodes 0,02 cm. aparl.  The viscositics
incerease with the field strength, the comen.
of the soln. and the length of the hydrocarbon
chain. With stearic acid the effect ceases at
a cerlain voltage, almost Mindependent of the
concn., anil cetyl aleohol shows a disuvntinq(-uﬁ
increase.  The effect of the electric field is
attributed 1o the orientation of the dipalar
molecules of solute, and abnormalities are
ascribed to association. A -form of Ostwald
viscosimeter with a capillary of rectangular
crass seclion is described. Author,

Liberation of fast neutrons in the
nuclear explosion of wuranium ir-
radiated by thermal nentrons. T. llagi-
wara, Mem. Coll Sci. Kyolo Imp. Univ,
A, 23, 19—32 (1040).—Iission neutrons
liberate:!! from uranium. induced by neutron
irradiation were studied concerning the sepai~
ated effect due to thermal neutrons alone.
Uraniam oxide was either screcned from
pritnary thermal neations or exposed to them
by use of a cadmium sheet shield interposed
batween the neutron source and uraniom
oxide. The comparison between the photo-
eraphically recorded counts of neutrons per
definite time interval measured with and
without the cadmium shield allowed us to

2~Afomic Structure, Radiochemistry and Photockemistry a1
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detect and measure the net gain in the number
of (he fast neutron relense from uranium. By
a number of sets of such allernating measure-
ments it was possible to ascertain the remark-
able nel inereave of the secondary fast neutrons
caused by absorhing the thermal neutrons
alene, [n this way. ‘the avermge number of
the fast neutrons liberated per fission of nranium
induced by thermal neutron was found to be
2.6. From the considerations of the order of
the amt. of energy—about 10 Mev.—involved
in the fission neutrons, it is probable that the
neutron release lakes p'lace immediately after
the main division of the compound nucless
instead of simultaneously with the explosion.”
Author,

Radioactive arsenic isotopes. R.
Sagane, S. Kojima, G. Miyamoto and AL
lkawa. Pree. Phys.-Math. Soe. Japan. 1I,
21, 660—671 (1939).—Six radioactive decay
periods of arsenic have been investigaled by
lombarding bromine, selenium, arsenic and
germaniom with fast and slow neutrons and
deutrons. General results obtained are sum-
marised in the following table.

Bombardments Decay Periods

Br4+FN 65m=3 a6h==1

Tr+8N 65m 26h  16d<41

Se+I'N 65m z6h

As+IFN 26h 16d

As<+SN 26h

Ce41) god 10 16d 88m5 sohks
Chemistry  As  As As As
Aﬁsigm:ncnl As™ AsTT ASTE ASTE ASTBDR AT
Sign L e~ er et et
KU Upper 1.4 o012 275 og(et)
Limit (MeV) 131 1.3(e")
v ray (MeV)0.27 yes 1.3 yes yes yes

Authors.

On the resonanee capture of slow
neatrons and.emission of gamma-rays.
. Nonaka. Proc. Plys-Math. Soe. Japan.
111, 21, 593—608 (1939).— Intensity of gamma-
rays emitted from Fe, Cd. Hg and Bi by slow
neutron capture was measured as a function
of the thickness of paraftin layer interposed
between a D+ D neutron source and a detecior.
From analysis of the gamma-ray intensily



curves and measurements of energy by the
horon ahsorption method it is shown that Hg
has a clear resonance group of about 10 e V.
in eneray, (d has several groups of energies
from several tens o' a few-e.V. and the mean
energy of these groups plus the residual part
of the first group (Fr 0.7 eV.) not absorbed
by a Cd filter of 0.43 gfcm® thickness is about
2 e.V., Bi has resonance groups giving a max.
ol gamma-ray intensity at about 57 cm thick-
ness, and Fe has no distinet resonance groups.
Author.

j-Rays from radioactive isotopes,
Ni®, Zn®, Nn%, Zn%, Zn“*, Ga®, Ga™,
Ga™, Ge™, Ge'™ and Ge'7. R. Sagane, S
Kojima and G. Miyamoto. Proe. Phys.-Math.
Soe. Japan, 111, 21, 728—742 (1939).—The
A-ray spectra of Ni%, Zn®, Zn%, Zn® (57 m),
Zn®* (13.8h), Ga®, Ga™, Ga™, Ge'', Ge™
and Ge* have heen investigated by measuring
the curvature of the tracks in a cloud chamber
situated - in a known magnetic field. The

52 ABSTRACTS

MEILZEOES Vol. 14n No. 2 (1940)

Vol. X1V

upper limit derived from K.-U. plots are
sommarised as follows :

Ni®™ 251 ¢ 1.65xI10° ¢V 0.67x10% eV
Zo®  35m et Lgzx10% eV
Zn%  210d et 0.37x10° ¢V aagxi1of eV
Zn® z7m e~ 0.99x10° eV
Zn™# 13 Sh e~ 099 %107 eV
Ga™ 66m ¢+ 1.37%x10° ¢V
Ga™ zom e 1L.68x10 eV
Ga™ 14h e L71XI0% €V
Gedt 26h et nagxi1of eV
Ged 81m e~ LIox10% eV
(el 8h 2~ Loz2x 10" eV

From the consideration of energy halance, the
min. neutron energies to produce neutron loss
processes for Cu®, Zn® and Ga® are cstimated
roughly to be 12,7, 0.8 and 9.0 MeV resp,
which are in wood agreement with the
values reported by one of the authors except
the last case. A\ suggestion is also given that
the 13.8h period is most likely o be an
isomer of Zn" (57 m) of the first kind men-
tionecd by Bethe. Authors.

‘

3—ELECTROCHEMISTRY AND THERMOCHEMISTRY

The mechanism of the hydrogen
electrode process. 1. The * catalytic
Mechanism. J. Horiuli and G. Okamolc.

Budl. Chem. Sue. Japan, 13. 216—227 (1938)..

—Using various kinds of electrolytic solns,
on the surface of Ni, the exchange reaction of
heavy hydrogen was measured. From the
result obtained it is concluded that the rate
detg. reaction of the mechanism of o225 2 H
on the surface of Ni is the combination
reaction of the hydogen atoms.  J.C. L.

The mechanism of the hydrogen
electrade process. II. The electrochemi-
cal mechanism. The existence of
hydrogen molecule ions on the surface
of the electrode. K. llirota and J. Hriud.
Liddl. Chem. Sve. Japan, 13, 228—233 (1938).
—The authors tried to verify the existence of
hydragen molecule jons at the electrode-soln.

intzrface, using such an electrode as calomel
electrode |01 N KCl ot N HCl| Hg, and
inferred from the oscillograph records aken
that the change of the hydrogen molecule
ions wdsorbed on the Hg surface : ({H,') qas)
- (] ig) s > (IIQ) nits +[I+e_, s the rate
detg. reaction in the H, electrodde in which
He is used. J.C. L.

I

The thermodynamic properties of
non-aqueous solutions. 5. Kaneko. Bl
Ilectrotech. Lab.. 3, 186—388 (1939).—The
cvsmotic and activity coefts. of the aqu. solns.
of glycerin, cane sugar and wrea are caled. hy
assuming the applicability of 1lippel’s equ. of
state of gases to the suln. IFrom thermodynamic
reasoning the following relation is obtained
between vsmotic coeff. g aml activity coeff. 7
b ws Sc E— 2 detIn—
M, m o € mé

In r=g

\
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where v, is partial malal volume of the solven!,

M, the molecular weight of the solvent,

conen., m molarity, 6 density of the solvent.
Author.

On the thermodynamical properties
of the dilute solution of non-elect-
Iytes. 8. Kaneko. J. Chem. Soc. Japan, 60,
763—768 (1939). Tle relations beiween the
concns. and the osmotic  coefls.,
coeffs., heats of dilution. relative heat contents,
partial molal heat capacilies. panial molal
volumes of non-electrolytes in Lhe dilute soln.
are derived by assuming that Hippel's equ.
of state of gases holds in the dilute soln.

‘ Author.

activity

Apparent molal volume of strong
electrolytes. S Kaneko. Bull. FElectrolech.
Lab., 3, 719—722 (1939).—There are the follow-
ing relation between the apparent molal volume
of strong clectrolytes ¢ and the decrease of
the free energy of the soln. by dilution W

oW
¥=V+55

w=—{" (F,~F) dr

where I is the press., V°, the partial molal
volumie of the solute al infinite dilution. F,
the partial molal free energy of the solvent,
I¥, the molal free energy of the pure solvent,
r, the molar mtio bhetween the solvent and the
solute, r,’ the molar ratio in the extremely
dilute soln. Introducing the value of W de-
duced in the previous report the formula of
¢ is oblained. Author.

Determination of the vapour pres-
sures of solid salts. III. Vapour pres-
sures of TICl, TIBr, TII, PhCl., PbBr.,
I'bl,, ZnCl,, ZnBr.,, Znl, CdCl.,. CdBr,
and CdI,, and their thermodynamic cal-
culations. K. Niwa, M. Sato and M. Yoshi-
yama. . Chem. Soc. Japan, 60, 918—qg28
{1939).—In the previous work of this series,
some improvement of the app. was carried
out for the purpose of detg. the vapour press.
of solid salts at higher temps. and by using
it the vapour press. of solid alkali halides were
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detd. and a crystallo-chem. regularity was
found to exist between the thermodynamic
values oblained from the above results. The
present paper is concerned with a dem. of
the vapour press. of solid halides of non-rare-
gas type ions. In this work the vapour press
of TICL, TiBr, TIl, PbCl., PbBr.. Pble ZnCl.,
/nBr,, Znl,, CdCl,, CdBr. and CdI, were
detd., and using these results, thermodynamic
calens. were carried out, and then a crystallo-
chem. regularity which was found 1o exist
hetween the values obtained above was com-
pared with the results on halides of rare-gas
type ions obtained in the previous pap.r.
Authors.

Determination of the vapour pres-
sures of solutions. II. Vapour pressure
of deuterium oxide solution of potas-
sium chloride and the thermodynamie
calculations. K. Niwa and E. Shimazaki.
J. Chem. Soc. Japan, 60, 985—99s (1939).
—In the previous work of this series, the
vapour press. of aq. soln. of potassium chloride
was detd. by the method devised by Z. Shibata
and K. Niwa, and it was found that the
thermodynamical values caled. tiom the above
results were sulficienily concordant with the
calorimetric data which dewl. by L. Lange.
This paper is concemed with a detn. of the
vapour press. of deuterium oxide soln. of
potassium chloride using a similar app. some-
what improved for the present purpose. In
the first place, the vapour press. of deuterium
oxide soln. of potassium chloride wa: detd.
between 4° and 13°C, then, [rom those results,

thermodynamic values, such as tolal heat of -

soln. (* Ganze Lisungswirme ") of s'.de._sul'n..
differential heat of dilution, Jifferential heat of
soln. of satd. soln. (** Letzte Losungswirme "),
and activity coeff. were caled. The values
thus obtained are compared with the results on
aq. soln. of potassium chloride abtained in the
previous paper. Authors.

Libration of neutrons in the nuclear
explosion of uranium irradiated by
thermal neutron. T.. Hagiwara. T'his
Journal, 12, 145—1350 (1939).
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Extended co-ordination theory of
valeney. IV. Configuration of com-
pounds of transition elements. R.
Tsuchida, M. Kobayashi. and H. Kuroyz.
This Journal, 13, 151—165 (1939).
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On the capacity of a lead storage
cell. M. Kubokawa., ‘This Journal, 14, 11—
- 24 (1940).

4—COLLOID CHEMISTRY AND SURFACE CHEMISTRY

On the nature of foam. IY. Phase
inversion and foaming of emulsion
consisting of acetic acid, ethyl ether
and water. T. Sasaki. B, Chem. Soe.
Japan, 14, 63—72 (1939).—It was discovered
that a certzin heterogenous system consising
of acetic acid, ethyl ether and water, sometimes
becomes feamy and sometimes not according
1o the difference in the modes of shaking. T'his
is due to the difference in the types of the
emulsions produced.  The heterogeneous
system -is divided into three parts, according
to the types of the emulsions produced by
shaking, nmamely, oil-in-water region, water-in-
oil region and phase inversion zone. In the
phase inversion zone, both types of emulsions
are possible to be produced by dilferent
modes of shaking. Observation and discus-
sions are made opon these emulsions.

Author.

On the nature of foam: VI. Emul-
sion and formation of ternary system,
ethyl alcohol-ethyl ether-water. T,
Sasaki. Bull. Chem, Soc. .Japan, 14, 2:0—
258 (1939)—The mutual solubility curve, tie-
lines and the foam stability of the homogen-
eous and heterogeneous systems of ethyl
alcohol-cthyl ether-water (EEW) were meas-
ured. The diagram was established to show
the relation between the foam stability and the
compn. it shows two max. of foam stability,
one of which is situated along the mutual
solubility curve, and the other on the line of
ethyl alcohol-water. ‘The Tormer is more
remarkable” in its magnitude than the latter

as in the system of acelic cth}'l‘ cther-water
(AEW). The diagram shows the third max.
of foam stability, but it is uncerlain. The
hclerdgeneous system of EEW is divided into
three portions referring to the types of emulsions
produced by shaking, namely, W-in-O region.
O-in-\W region and phase inversion zone. In
W-in-O or OQ-in-\W region, a system simply
produces W-in-O or O-in-W emulsion resp..
whatever the mades of shaking. while in the
phase inversion zone, the system uccasionally
produces both types of emulsions according
to the different modes of shaking. In the
phase inversion zone, the endency to produce
W-in-O emulsion gradually decreases and the
tendency to produce O-in-W emulsion increases
as the system changes in compn. from those
near W-in-O region to those near O-in-WV
region. Foam-non-foam system can also be
observed in this system as in AEW or acetic
acid-benzene-water system, The region of its
existence was deid. Author.

Studies on the oiliness of liquids,
VIL. Measurements of the statie fric-
tion coefficients of esters, ketones and
glycerine. I Isemura. Bull. Chem. Soc.
Japan, 14, 270—273 (1939).—The static fric-
tion cocffs. were measured when esters, ketones
angd elycerine were placed on the glass surface
as lubricants. The friction coeffs. of these
liquids are very high. Some considerations
are made on the high friciion coeffs. of these
liquids. T'he friction coefis. of water and
methyl alcohol are revised. Anthaor.



