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1—GENERAL AND PHYSICAL CHEMISTRY

42.  Contact potential of two electronic
gases at different magnetic states. T.
Takéuchi.  Bull. Tokye Univ. Eng., 7, 511
—s51z  (1938).—Contact potential difference
between two electronic gases, ome magnetized
while the other non-ferro-magnetized, is
quantum-mechanically treated.  Author.

43. A study on Joule-Thomson effect
of photon gas. T. Takéuchi. Bull. Tokyo
Univ. Eng.. 7, 529—3530 (1938).—1It is shown
that in a Joule-Thomson expansion photon
gas no change in temp. is observel, Lfliciency
uf Camnot’s engine using photon gas as acling
material is also considered. Author.

14. On the solubility of sodium amide
in liquefied ammonia. 8. Sigetomi. J.
Soc. Chem. Ind. Jepan, 41. 849—8s52 (1938).
—The hinary system NaNT1,-NH, and the
ternary system NaNH,-NaCl-N1H; are investi-
cated within the temp. range from -20°C to
+20°C. ‘The solability of sodium amide in
liquid ammonia is detd. and the results ob-
tained are as follows:

Temp. (°C) 20 10 O -10 -2C
Solubility
(gNaNH./ 0,167 0.14,0.14, 0. T3, O-11,

100 gNH,)

In the ternary system the solubility of sodium
amide or sodium chloride in liyuid ammonia
increased with the addition of sodiem chloride
or sodium amide resp. From the above
results, the awthor found that the transition

point of sodium chloride in the liquid am-

monia s practically unaltered by the co-
existence of sodium amide. Author.

45. Studies on the growth of erystals.
IX. The amount of foreign cations in
the erystal formed in their presence in
relation to their conceniration in solu-
tions. T. Yamamoto, Bull. Tust. Phys.
Chem. Research, 17, 1278-—1291 (1938).—
Presence of some foreign cations in solns.
favour the crystal growth of the solute. The
amount (x) of such a cation occluded in
crystal is related to its concn. (C) in soln. by
a formnla, x=ac? in case of Mn™ and Pb™
in NaCl crysmls and Bi"" in KCI crystals, a
and b Dbeing consts. characteristic of the
cations. The amt. of Mn™ and Cd™" in K.SO,
crystals is given by x=a’+Db'c. The amt. of
Bi™" in NaCl crystals and that of Pb™ in KClI
and KBr crystals were also detd. [n case of
foreign cations which do not influence the
growth of crystals. e.g., Mn™ in KCl and KBr,
Ni in NaCl and KCI, Cr*" in NaCl and Ph™
in NH,Cl, their aunte. in the crystals are far
smalier than those shown in the above-men-
tioned cases and are of the same order of
magnitade for different cations and  different
crystals. From these results it may be con-
cluded that the cations which favour the
growth of crystals can occupy the Ilatlice
points of the crystals, while those which do
not are only situated at the point of structural
defect as impurities in genecral are.
Author.

46. Cathode-ray investigation of thin
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layers formed on some single crystals,
1. Oxidized surface of molybdenite.
R. Ueda. Proc. Phys-Math. Soc. Japan,
II1, 20, 6356—666 (1938).—Thin layers of
oxidation product formed at high temps. on
a cleavage face of molybdenite were studied
by the method of cathoderay diffraction.
The oxide was identified 1o be Mo(Q, and
the following two types of orientation were
observed. 1) The (111) plane of MoQ, is
parallel to the cleavage plane of molybdenile,
and the direction normal to it is a fibre axis,
2) The (o10) plane of MoQ, is paralle] to
the cleavage plane of molybdenite, and the
(ro1) plane of the [ormer is parallel to the
(1070} plane of the latter. A possible inter-
pretation is given for the new pattern.
Author.

47. On the galvanomagnetic effect
of ferromagnetic substance. N. Hori.
Bull. Inst. Phys. Chem. Research. 17, 1166—
1174 {1038).—The dependence of the galvanu-
magnetic effect of single crystals of ferrn-
magnetic  substance upon the direction of
spontaneous magnelization s discussed, inves-
tigating the change of electric resislance tensor
due to magnetization iy symmetry operation
of the cobic crystals. The results are as
follows: 1) The potential difference due to
the Hall effect of single crystals of ferro-
magnetic substance is strongly affected by the
direction of spontaneous magnetization relative
to the cryslal-axes. 2) The said potential differ-
ence i3 theoretically expsciable in the direction
of magnetization (longitedinal Hall efiect).  3)
The Hall effect of polyerystals of the ferro-
magnetic substance is alse qualitatively ex-
plained by the theory in comparison with the
exptl. results. Author,

48. The relation between the surface
dispersity of catalysts and the catalytic
activities, 5. Usutsumi. J. Chem. Soc.
Japarn, 59, 14c7—r1411 {(1938).—The following
three methods were proposed for the prepn.
of coball-kieselguhr catalysts, and the acuvities
were measured for the hydrogenation of ben-
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zene, Method I. A cobalt nitrate soln. was
ppted. in the presence of kieselguhr with a
potassium carbonate soln., and the ppte. ob-
tained was washed with water and dred.
Method 2. A cobalt nitrate soln. was ppted.
with a potassium carbonate soln.,, and the
ppte. obtained was washed with water, and
being mixed with kieselguhr with a small amt,
of waler added, was dried. DMethod 3. A
mixt. of cobalt nitrate and kieselguhr was
roasted,  Among  these catalysts, the most
aclive ones were those prepd. by Method 2,

" next those by Method 1 and then by Method

3- The optimum ratio of cobalt to kiesel-
gubr was 1:10—1:20 in lhe case of the
catalysts by Methad 1, and 1: 30 in the cases
of those by Methods 2 and 3. The rate of
the clevation of the optimum reduction temp.
with the amt. of kieselgubr was largest in the
case of the catalysts by Method 1, and smal-
lest in the case of those by Method 2. ‘The
small rate with the catalysis by Method 2 can
be atributed to the high degree of the dis-
persity of cobalt e kieselgulbr. The conclu-
sion reached in the hydrogenation of benzene
was tested with a (4 Ni+1 Co)—735% Cr
calalyst used for the synthesis of liquid hydmn-
carhons from carbon monoxide and hydrogen,
Author.

49. The chemistry of rain water. Y.
Miyake. Jownal Meteorological Soc. Japan,
11, 17, 20—37 (1939).—From the analvtical
datia of rain water in Tokyd, Kobe and
Hamamatu, the aathor obtained the following
results.  Chloride. 1. T'he yearly averages,
Cl mg/L.. Tokyo 1.79, Kdbe 2.33, Hamamatu
2.39. 2. "T'here is a marked positive correlation
between chloride content and wind velocity. 3.
There are group distributions in the chloride
concn. as in the case of Kéhler and Israsl,
although the principal values are not the same as
those obtained by the above authors. 4. The
ratio CI/S, in rain water is larger than that in sea
water, when sulphuric acid from coal can be
eliminated. “I'he possibility of the variation
of CI/S and CI/Mg is discussed. AS'HI}})aarfz'c
acid. 1. Sulphuric acid content in rain
waier is larger in winter than in summer.
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The -yearly average: Tokyd 1.86 S mg/T.
2. There is a parallclism between the yearly
variation of sulphuric acid in rain and that
in the aimosphere. Adnononia. 1. In the
yearly variation of ammonia. the max. exists
in June; this is In good agreement with that
inair. 2. The yearly averages : Tokyd 0.58,
Kabe 0.28. Hamamatn o.1g N mg/T..  pH.
1. The yearly averages: Tokyo 4.1, Kobe
5.2, Hamamatu 5.6. 2. It can be theoreti-
cally caled. from. the difference between the
equiv. of salpheric acid and ammonia. Nit-
rite. 1. The nitrite content in rain is very
small when compared with that in air. 2.
I'he yearly averages: I'Gkyd 6.7, Kobe s.0
Hamamatu 2.7 N y/L. 3. Nitite content
in rain water in the winter season is about
twice ol thal in smmmer. Author.

so. Eleetron diffraction by organie
films. I. Fibroin. keratin and gela.
tine. C. Matano.  J. SNee. Chem. L.
Japan, 42, 4'8—50 (1939).—1'he struclures of
films of Abroin, kemtin and gelative, were
examd. by the electron diffraction  method.
The water sals were prepd. in the fllowing
way : for fibrain, the derummed sitk was
dispersed with magnesium nitrate and dialyzed ;
for keratin, the wool was dispersed with
sodium sulphide and dialvzed ; and for gela-
tine, a commercial gelatine was put: in hat
water. One drop of them was pul on a
sample holder and the water evaporated until
a thin film of material was finally formed on
the pin hole of the holder. The film was
examd. by the beam of électrons of z0—60
KV. by using the electron difltaction-app. of
the Kikuti type. In all cases the diffraction
patterns: consisted of three diffuse rings whether
they were due to the new films or aged ones.
The intensity along the sing was uoniform.
The lattice distances caled. from them (assum-
ing Hrage's law) are nearly 4.1 A, 20 A
and 1.1 A.  From these resulls we may say
that those proteing are of the similar structures
and in the film they form pseudo-crystallites
whose polypeptide chains are perpendicualar

to the swface of the film, Author.
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51. Catalytic reactions in the magnetic
fields. ({IT—1V) L. Ogawa, J. Chem.
Soc. Japan, 60. 97—99 (1939).—The follow-
ing expts. were made in order to produce an
expll. evidence on the relations Letween cata-
lytic actions and magnetic moments of cata-
lysts. "I'he velocity of the reaction between
ethylene and hydrogen was suppressed con-
siderably when ferromagnetic catalysts (new
.5 magnet and nickel wire) werc magnet'sed.
In the reaction between allvl hromide and
hydrogen bromide the production of 1.3 di-
hromopropane was also suppressed in the case
of magnetised new IN.S. magnel in contrast
with that of non-magnetised. 'These resulls
are probably due o the fa¢t that the magnetic
moments of molecular ficlds of ferromagnetic
catalyst hecome so directed as to be unfavour-
able for adsorbed reactants. Author,

52. Studies on absorption of gas in
form of bubbles. V. Oyama and K. Twase.
Sei. Papers st I’f.-y-s. Chem. Resarch. 35.
131~—137 (1939).—T"he ahsorption of the mixL.
of carbon dJioxide and air in the form of
bubble by cpustic soda soln. was carried out
with the bubble, whose volume was in the
range from 0.3 o 1.6 cc. The concns. of
soln, used were c.o1, o.1, and o025 N. The
mode of motion of the bubble ascending in
a liquid varies considerably according to its
size.  The mechanism of absorpsion of gas in
tie form of bubble is discussed. It is con-
cluded that the finer subdivision of the gas
to be abswbed is not always necessary to
obtain the better result, and this was ascer
tained by the expt. results. The amt. of
absorption per unit initial volume of the
bubble increases with the decrease of s
volume, but it reaches a max. value in a
certain size, and with a forther decrease of
the volume it reduces 10 a min. value and
then it enlarges towards the infinite value.
The time required to build up the  stationary
condition in the liguid film was found to be
ten to thirty times of .ihat in case of oxygen
absorbed by water. Afier the stationary con-
dition built up In the liguid film, the rate of
absorption is well expressed by the equation :
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v=k, (n+HPg

k, 7 the Liquid film absorption coeff,

n ; concn. of alkali in the bulk of soln.

I ; Henry's const.

Py ; partial press. of CO..
The ratio of the instantaneous rate of ahsorp-
tion to the practical initial rate of absorption
was detd., and its values were 3.6 for o.01
N soln., 1.3 for o, N. and 1.8 for o235 N
resp. ‘I'he reason why the very dilute soln
had a remarkably large value is discussed.
It is deduced  that the rate of absorption in
form of hubble is about ten to twenty tines
greater than that by the baich method. The
coefl. of absorption of the liquid film (k) is
expressed by the equation k,k’e™%¢, where «
is the viscosity of soln., and k' and a are
the consts. The influence of viscosity on the
rate of absorption is far greater than that in
the batch method. Authors.

33. On the stabilization velocity of
glagsy selenium. I, Ishikawa and II.
Sud.  fudl. foat. Phys. Chem. Research. 18,
143—149 (1039).—The stabilization velocity
of glassy sslenium was measured by means
of differcniial gas dilatometer, At 6c° it does
not transform into the metallic form even on
standing for 10 days. At 65% transformation
proceeds slowly, but at 73° the velocity be-
comes (uite large.  The velocity curve has
an autocalalytic form amd is expressed by
dxfdt=kxi till the velocity reaches a max.
at about 50% change. Authors.

54. On the lattice constants of picea
jezoensis Carr. Y. Matsunaga. Jinkenkal.
Japan, 7. 42 (1939).—The lattice consts. of
picea jezoensis Cnrr were exam. which gives
an orientaied fizure as good as the native
cellulose figure. But the diffraction figure of
picea jezoensis Carr gives generally a very
‘I'he values ol % sin *@
of the interference spots were caled. from the
above dJiffractiom figure and found to coificide
with thnse caled, from the dimension of a
unit cell of native cellulose obtained by U.

disorientated one.
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Yoshida and C. Park.  Accordingly. it may
be concluded that tha. lattice consts. of picea
jezoensis Carr are approximately equal to that
of the native cellulose. Aulhor,

55. Notes on the kinetic theory of
fluids. T. Takéuchi. Bull. Tokyo Unirv.
Fng.. 7. 312—316 (1939).— The kinetic
theory of fluids is applied to the surface
tension and also to the compressibility. Using
the modern idea of potential barriers, the
therwy of mates of chem. reactions is then
extended to make it applicable to the rate of
vaporization. Author.

56. On the viscosity of liguids. =,
Kancko. J. Chem. Soc. Japan. 60, 321—324
(1939).-—From the theory of reaction velocity,
the following formula of viscosity is obtained,
/E_ (MRT)Av, S

VT aVINa '

where y is viscosity. M molecalar weight, R
was const., T absolute temp., V¢ tree volume,
a transmission coeff.,, V molecular volume, N
Avogadra's number. U activation energy. and
k Boltzmann's const.

7;.:

Author.

57. On the Ilongitudinal magneto-
resistance effeet at various tempera-
tures in iron-silicon alloys. Y. Shim-
kawa. Nippon Ninzohu Cakkai-Si, 3, 83—
91 (1939).—The change in magnelic resistance
(4 R/R) of alloys of the system iron-silicon at
various temps, ranging from —195° to 830°
was measured up to 1600 ocersteds in longi-
tudinal magnetic fields. The specimen used
was a fine wire, 0.33—0.77 mm in diameter
and 1.52—6H.40em in length. It is shown
that the max. value of the 4K/I? in iron at
about —100° (lield intensily of 1500 oersteds)
displaces towards higher temps. with increas-
ing addition of silicon, and then its magnitude
rradually decreases in respect to silicon con-
tenl.  The JR/R of the alloys contaning
mare than 9.43% Si at all temps. and under
any magnetic field is neg.. its magnitude be-
ing especially large in alloys.contiaining 14.60%.
and 160.03% Si. " Author.
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58... Studies on solubilities. V. Solvency
of mixed solvents (2). S, Sugio and S.
Mivake. . Tech. Repts. Kyushu Imp. Uniw,
14, 16—32 (1939).—The solubilities of cellulose
acetale with 45—63% bound acetic acid in
mixed solvents. .of (CH,CICH.Cl+Cil,OH),
(CH.CICH.Cl+C,11;0H), (CH.CICIL.Cl+
CoHe) were measured at 30°C.  The dielectric
consts,, densities, refractive index of (CH.CI
CHLCI+CH,OI),  (CHCICHCI+C,I1,)
were measured at 30°C, and the molecular
polarization and the mass moment, caled.
The relation between these values and the
abnormal high solubilities in mixed solvems
was examined. Authors.

59. On the X-ray diagrams of fibre
structures. C, Matano, [J’roc. Phys.-Math.
Soc. Japan, 11, 11—20 (1939)—The formula
of the intensity distribution of Debye rings
due to the general fibre structures was de-
duced by using the conception of the reflec-
tion of X-rays by the crystallographic plane
and of the diffraction as the undirectional
grating by the zone in each crystallite, when
the beam of N-ray was projected obliquely
to the fibre axis, In bhoth special cases—(i)
when the crystallites are oriented at random,
whatever the direction o the heam of X-rays
may be, and (2) when the direction of the
beam of X-rays are projected parallel to (he
fibre axis—the formula gives the uniform
gives the uniform intensity distribution along
each Debye ring as it ought to be. As
further applications to the special cases, the
calcd. values and the exptl. results were com-
pared in the cases of the normal, obligue and
parallel incidence of X-rays (o the simple and
ring fibre structures of the ramie fibres.
Author.

6o. Studies on the system of sucrose
and liquid ammonia. I. Vapour pres
sure of the liquid ammonia solution
of sucrose. M. Amazasa, K., It and K.
Nishizawa, J. Soec. Chem. [nd. Japan,
42, 109—ir1s (1939).—The authors under-
took a somewhat syslematical studies on
this system, and the vapour press. of the
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lijuid ammonia soln. of sucross, was detd,
In this paper, the method for the detn.
of vapour press. of the unsatd. soln. con-
tining abont 30~70% of sucrose is des-
cribed and as the empirical equations relating
concn.—vapour press, and temp.—vapour press,
of this system, P,—FP=a (e*t:c-1} and log
Pom=A/T —C are resp. proposed. (P, : vapour
press. of pure solvent, P': vapour press. of
the soln. having conen. of sucrosz, c. a, b and
A, C: .consts) The differentical heat of
"mpnrimtiun of this soln, and the malecular
depression of vapour press. were caled. from
the above results, Fimally the vapour press.
of the satd. soln. of sucrose was yualitatively
measured and from this result the solubility
of sucrose in liquid ammonia was estimated.
Authors.

61. On the dehydration of hydrated
magnesium chloride. 1—Mutual rela-
tion between potassium and sodium
chlorides added as addition agents. S.
Imatomi.  Sei. Papers Inst. Phye. Chem.
Research, 34. 1363—1376 (1y3B8).—When
hydrated magnesium chloride is heated with
alkaline chlorides for dehydration. the water
of crystallization is evaporated and a portion
of magnesium chloride decomposes into mag-
nesium ovxide and hydrochloric acid. In the
present paper the author hied to study the
mutual relation between magnesium chloride
and potassiom and sodium chlorides used as
addition agents in the dchydration process of
magnesium chloride hexahydrate and their
behaviours on the formation of magnesium
oxide during the prepn. of magnesium elec-
trolyte. Author.,

62. The. reaction between mag’nesfum
oxide and titanium oxide in solid state.
L Y. Tanmaka. J. Chem. Soc. Japan, 60, 212—
218 (1930).—Mixls. of various compns. of MO
and '1'0, were compressed to small cylindrical
boddies and burned at 1400° for 10 hours.  The
specific gravity, solubility in HCI. shrinkage
and porosity were measured, and X-ray ana-
lysis and  microscapic obs. were also made,

The conclusions oblained from these expts,
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are as follows: (1) Three titanates, ie.
magnesium orthotitanate (2 MgO . TiQ.). meta-
titanate (MgO.TiO.) and dititanate (MgO.
2Ti0) are formed by .the solid reaction be-
tween MgQ and TiO,. The purity of each
of the titanates obtained from the three eyui-
valent mixts. is 85—¢0%. (2} 2MgO. Ti0,
is soluble in 4n-FCl and MgO.TiC, in 12n-
HCI, while Mg0.2TiQ, is scarcely soluble
even in 12n-HCL (3) The crystal system
of Mg0 .2Ti0. may bhe considered as tetra-
zonal, and the latlice consts, arc: a=4.94 A
¢=6.67A. (4) The samples which contain
2MgQ . TiO, and MgO give well sintered
badies 1 this may be «due (o the fact that both
27MgO . TiQ. and MgQ belong to the cubic
svstem. and moreover, the lauttice const. of
the former 15 just twice as great as that of the
latter. I1. Course of the reaction. ilud..
314—320(1939).—(1) 'I'he compressed badies
of the mixts. of Mg(Q) : "[Qa=1:2, 1:1, 211
and 6:1 resp. were heated to 1000° and
1200° for various durations of time. and the
course of the reaction was studied hy detg.
the compn. of the products analytically. T'he
resutts were checked by X-ray analysis. For
the sake of comparison. the expts. with
powdered samples were also carried ount. (2)
At the beginning of the reaction MgO. 210,
is formed always. whatever the mixg, ralio
may be. When an excess of MgQ is proesent,
further reaction between MgQ.::Ti0), and
MgO takes place, forming MgO. TiO. (3)
Similarly, 2Mg0. TiO, is formed at last, but
ils formation is difficalt in the temp, rauge
studied here. except when a large excess of
MgO is present. {4) The course of the
reaction of the powdered samples is the same
as above mentioned, although the reaction is
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slow. (5] According o Jander and Bunde
{(#4. anorg. allgem. Clhem.. 293. 418 {1938}),
MeQ . Ti0. is forned at first in this reaction.
’ossible causes of the difference in the results
are discussed. -~ Author.,
3. On the specific gravities of liquid
nmmonia solutions of ammaonium chlo-
ride and sodium chloride. 5. Kikut. J.
Noc. Chem. Ind. .Japan, 42, 13—16-(1939).
—By means of a sealed dilatometer made of
hard glass, the author measured the specific
gravities of pure liquid ammania at several
temps. The result was compared with the values
of other investigalors which seemed the most
reliable at present, and the comparison attested
the precision of the present measuring method.
‘I'ie max, probable error of the measurement
was below 0,005% and the valve of specific
gravity is reliable up to 4 digits below deci-
mal point. The specific gravities of varous
concns. of liquid ammonia solns. of NHCI,
NaCl, and their mixt. were measurexl al
different temps. In the case of the mixt., the
measurement was made with five different
mixing’ ratios: 1:2, 1:1, 2:1, 3:1 and
8:1. By using a specially designed ther
mostat the measurements were+ performied
within the temp. range between *—30° and
76°C and the conen. range between zero and
satn.  From the resulis of measuréments the
second and the third orders of parabolic
equations were applied for the relations be-
tween specific gravity and temp., and specific
gravity and conen. resp,, and then cach const.
was derd, from the above equations. When
the calcd. and the measured values are com-
pared, in general they agree well.
Author.

2—ATOMIC STRUCTURE, RADIOCHEMISTRY
AND PHOTOCHEMISTRY

fig. The most probable values of e,
efmr, and k. III. K. Shiba. Sci. Papers
Inst. Phys. Chem. Research, 34, 1308—1321

(1938).—Several years ago the present author
estimated the most probable values. of three
fundamental atoniic consts. namely, the elec:
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wronic charge £ ‘the specific charge of an
electron e/m, and Planck's const, & Since
then many important datz have been pub-
lished, so that the values of these consts.
should be newly discussed. The method of
evaluation is not altered. The fact that the
values thus obtained differ slightly from those
obtained before may show the approprinteness
of the method taking all available {more or
less accurate) data into consideration.
Author.

65. The scattering of D-D neutrons.
S. Kikuchi and H. Aoki. Sci. Papers Iast.
Phys. Chem. Research, 34, 865—872 (1938).
—It is one of the very important programs of
the study of the nuclear phys. 10 investigate
the collision cross section of the atoms for
the neutron in relation-to the atomic number
or mass number, as well as to the energy of
the incident neutrons. Tee present note des-
cribes the results of cross section mmeasurement
for 21 elements using 1)-D neatrons, which
are monachromatic and 2.4 Mev in energy.
Authars.

66. On the neutron groups. Y. Sugiuma
and O. Minakawa. Sci. Papers Inst. I'hys.
Clem. Regearch, 84, 1299—1307 (1938).—
There are several direct and indirect methods
of detg. the neulron resonance energies. Nince
the neutrons of different groups have diflerent
velucities, the numerosity of neutrons of these
groups after passing through paraftin is ex-
pected to depend on the thickness of paraffin
layers by which the inilial neutrons are slowed
down. T0 accept this fact seems o be one
of the simplest methods to establish the order
of different resonance energies of different
neatron groups. The aciivity curve is ob-
tained by measuring the activity in a detector
placed at a fixed distance from the neutron
source, paraflin plates of various * thicknesses
being interposed between the detector and the
source. It should have one max. al a certain
thickness of paraffin, il the detector had one
resonance level. Nishikawa, Nakagawa, and
Sumoto pointed out that it was possible to
detect the resonance groups by an analysis of
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the activity curve as a function of the number
of thin paraffin plates of about 1.5 mm thick-
ness interposed between a Rn+ Be source and
a detector. This method of detg. the neutron
groups is similar to that of transformation of
one resonance group into another, which was
adopted by v. Halban and Preiswerk. The
following expt. similar to that of Nishikawa,
el al. was done under beiter genmetrical con-
litions anct with 1D+ 1) neutrons. ‘The detec-
tors used here were Ag (22 sec), Rh (44 sec
and 4.2 min), In (54 min). and 1 (25 min).
Thus not only the order of different resonance
energizs of A, B, C, D, and | groups was
estimated, but it was also found that the
activities in those detectors were due ) some
multiple resonance levels of various energies.
Authors.

67. On the band spectra of nitrogen
forming a Rydberg series. T. Takamine.
T. Suga and Y. Tanaka. Sei. Papers Inaf.
Phys. Chem. Research, 34, 854—863 (1938).
—Using & 1 metre vacuum spectrograph of
Siegbahn type, the absorption bands of nitrogen
forming a Rydbers series were studied. The
alsorption bands appear strongly when a con-
densed discharge is passed through a long
helium 1be, with the vacuum spectrograph
confaining a small amt. of nitrogen. Com-
pared with the earlier work of Hopflield. these
absorption bands are now extended 10 the gth
member. Of special interest is the appearance
of an emission band alsn forming 2 Rydberg
series and converging to the same limit (A’
3% of molecular nitrogen) as that of the
absorption bands.  These emission bands ate
apparently due to the trace of nitrogen in the
discharze tube which is present as an impurity.
Authors.

#8. On the method of treating the
reaction between very light nuclei. T.
Nagakura. Proc. Phys-Math. Sec. Jopan,
111, 20, 977—9g6 (1938).—Aher discussing
the methuds generally used, the author con-
sidered the state of the system all through the
process as one of the stationary states of the
system involving many elementary particles

13n No. 4 (1939)
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and treated them as many body problems as
rigorously as possible. In this stationary state
there are various cases when the syslem seps.
into some groups, each of which is an atomic
nucleus, but he docs not consider any one of
these sepd. states as one of isolated stationary
states, and so he does nat directly construct
the transition matrix out of interaction poten-
tials.  The transition probability is given by
the intensity distribution of septd. groups.
After discussing the new method, he applied
them to iD+7D reaction and earned good
results. Author.

6p. f-ray spectra of radioactive anti-
mony and sodium. T. Amaki and A.
Sugimoto.  Sei. Fapers Inst. Phys. Chem.
Rescarch, 34, 1650—1657 (1938).—The radie-
active antimony and sodium were prepd. with
the aid of the cyclotron of the Institute of Phys.
and Chem. Research. The £-ray spectra
were studied by analyzing the tracks obtained
in a Wilson cloud chamber situated in a
magnetic fiekd.  The exptl. results are as
follows @

the hall the upper limit obtained
period by K-U plot
Sbieo 16 minules 1,53 Mev.
Sh'? 2.5 days 1,64 Mev.
Na™ 14,8 hours 1,76 Mev. and 081 Mev.

The K-U plot of sodium S-ray spectrum

deviates considerably from a straight line and

can be tesolved inlo lwo components.
Authiors,

70. [-ray spectra of Cuf, Cu™ and
Cu®,  F. Yamasaki and K. Simma. Sei.
Papers fnal. Phys. Chemn. Research, 35, 16—
23 (1939).—The fA-ray spectra of radioactive
copper isotopes Cu®, Cu®™ and Cu® were
obtained by measuring tracks produced in a
Wilson cloud chamber situated in a magnetic
field, Lxtrapolating the K-U plots the energy
upper limits were dewd.: Cu®{e*), 3.4 Mev:
Cu®{e”), o.70 Mev ; Cu®(e*}, 0.71 Mev : Cu®
{e7), 2.9 Mev. Authors.

71. Influence of the fine-structure on

MEILZEOES Vol. 13n No. 4 (1939)
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the Stark effect of ionized helium. II.
Kubolta. Bell. Inst. Phys. Chem. Research,
18, 9—i14 (1939).—The slight asymmetry
observed in the Swrk effect of ionized helium
was compare] with the theoretical values,
which were caled. by taking the effect of the
fine-structore of the spectral terms into account.
The theoretical values were caled. from the
standard perturbation theory of qunantum
mechanics, by taking the eigenstate nf the
Pauli's wave function as unperturbed state.
Although the lack of power of the apparatus
used prevents the author from the precise
measurements, it can be stated that the result
of comparison was affirmalive,  Author,

72. On the capture of the mesotron
by the atomic nucleus. S. Sakata and Y.
Tanikawa. Proc. Phys.-_.‘]affr. Soc. Japan,
II1, 21, 58—65 (1939).—In the first part of
this paper, the non-relativistic (heory of the
interaction of mesotrons with heavy particles
is developed. This theory is then applied to
the absorption of a pos. (neg) mesotron by
an atomic nucleus with subsequent emission
of a proton (neutron), and it is found that the
cross-section per neutron (proton) in  the
nucleas is given by

4

LEFES 10"‘-%—cm=

{v<C).
Authors.

73- On atomic energy levels of prp
configurations. T. Yamanouchii Proc.
Phye-Math. Soc. Japan, 20, 547—362 (1938).
—The expressions for the atomic energy levels
in LS-coupling are found by the well-known
method of sums either by the explicit use of
spin-gigenfunctions (Slater's method), or hy
the group-theorelical method, if each state (I,
S) arises once for a given electron configura-
tion. Specially in the latter method, the
group characters only, but not the representa-
When,
however, more than two states with equal (L.,
S) arise. it is necessary, in order to find these
energies separately, to construct the energy
matrix, which is not detd, unless the eigen-
functions. i.e. the axes of reference indicating

tion matrices, are needed for the calen.
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the rows dnd columns of the matrix are
.specified. For this purpose it is convenient
to specify the axes by assigning the origin of
the statcs in- constructing the atom by adding
electrons one by one, which corresponds to
the actaal -c]a.s_siii_g:.ttion of . the. spectroscopic
terms by .assigning the. parent. terms, ‘I'he
diagonal elements then give the epergies when
the interactions between the states arizing from
different parent terms are neglected. This
scheme was employed by the present author
for the resultant spin S in constructing the
repregentation matrices of the symmetrie group
guy-and to both L.and S by Masike for p°p
configuration. In this paper the method is
described generally. It is then applied to
p*p and . p'p- configurativns, and the . results
are compared with the exptl...values. For
_P°ps ‘o special- method is employed to lake
the spin-orbit interactions into account. Finally
variation in the parameter values of F,, G,
G. for 2p®3p (n=1, 2,......, 3) configurations
are shown graphically. | Author,

73. On atomic energy levels of drp
configurations. T..Yamanouchi. [roc.
.P’ly&—i‘!ﬂ{i&- Soc. Japan, 20, 563—367 {1938).
—As the sequence of the paper on the energy
levels of p°p, the canfiguration d°p is investi-
gated.  In this case, however, it is trouble-
some to include all the terms arising, since
the number of the states is large and more-
over some, of them arise many times.  Also
the "exptl. data are not complete in imost cases.
The author, - therefore, is. chiefly -concemed
with the highest multiplel slates, whose terms
are fully known. Each state of this multipli-
city. arises twice al wmost, so that the energy
matrices are oblained without coustructing: the
transformation’ malrces. Only when (these
terms are not sufficient to dete. the parameters,
other, levels are taken into account, which
" ‘have relatively simple expressions and have
also been spectroscopically observeld.  Since
the methad of. finding - the: energy formulas is
similar as in I; it is briefly described and the
results only are given for the rest. They are
then compared .with the terms of 3d"4p con-
figurations. T'he agreement between the ob-

-Maxwellian energy distribution.
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-served and the caled. values is satisfactory for
this degree of approximation. .  Author,

75+ On the slowing down of neutrons
in a proton gas. K. Husimi. . Proc. Phys.-
Math. Soe. Jupan, 20, 780—702 (1938).—
The present paper deals with a gas kinetic
calen. of he process of slowing down of a
group of neutrons in a gas of protons with a
The author
wishes to dete. the energy distribution of
neutrons in the stationary state, which can be
eslablished by assuming a const. source of
neutrons with a prescribed energy distribution
and a finite capture probability. The author
does not investigate the spatial distribution,
so that the comparison of his calen.. with
exptl. data is only possible if the tank of the
gas is of infinitely large dimension. Even
then his results eannot be compared with the
existing data, since he ulterly neglects the
effect of chem. binding, which is known to
be essential just in the lower energy regions
where his special interest lies. Iis primary
purpose is to clarify the guestion how far the
naive conception that the neutrons can be
classified into the “fas” pgroup and the
“thermal " group can be maintained from the
more rafional gas kinetic formalism, ‘The
calen. is thus a direct extention of the pioneer
work of Femni, protons there treated as at
rest being now supposed (o be subjected to
thermal agilation. Aunthor.

76. Partitio numerorum as occurring
in a problem of nuclear physics. K.
[lusimi.  Proc. Phys.-dath, Soc. Japan, 20,
p1z—g23 (1938).—Dy partitio numerorum
pm{n} we understand the number of ways in
which a pgiven natural number n can be
written as a sum of exactly w natural numbers.
In comupection with statistical theory of -nuclear
struclure as propounded by Hohr, Dr. Umeda
has recently undertaken a rather extended
numerical computation of pu{n) and has
shown, among others, that the * mean number

of exciled narticles ™ :

(o) mln) =i‘m11m(aa)/.i§‘mulal)
m=1 N

13n No. 4 (1939)
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is almost exactly given by the empirical
formula,
(o.1) m=ni,

within a fiaction of a percent over a range of
n up © n=i00o. The primary purpose of
the present paper is 1o examine the natural
conjeclure if this expression can be obtained
as an asymptotic value by analytical reasonings.
‘I'ne answer thus found is neg. The proper
asymptolic expression is of more complicated

structure, Author.

77. On the “neutron electron interac-
tion” propesed by us and the gamma-
rays in the D-D reaction. S. Kikuchi
and H. Acki. Proc. Phys.-Matl. Soc. Japan,
21, 20—25 (1939).—In the case of carbon the
authors could not confirm the emission of the
electron under the action of the fast neutrons,
while in the case of lead they could confirm
the emission of the eleclron.
be accounted for by the intermal conversion
of lead atom excited by neutrons. A smail
amt, of gamma-rays coming from the deute-
1ium target bombarded with deuteron was
confirmed.  As lo the origin of the gamma-
rays it is not yet certain that they are in-
herent tu D-D reaction or of secondary origin
exciled in’ the substances constituting the target,
I'he humber of the gamma-ray quanta rela-
tive to that of neutron is smaller than one in
hundred. ‘I'he auothors take back their postu-
lation as 10 the new kind of interaction be-
tween the neutron and the electron.
Authors,

The fact may

%8, On atomic energy levels of pnd
configurations. 1. Yamanouchi. FPrac.
Phys-Math. Sec. Japan, 21, a7—s51 (1939}
—The energy expressions of an atom or an
ion for a configuration contzining more than
three electrons are not in general obtained in
a simple manner, since some of the states
with the same (L, S) arise more than twice.
‘I'he aothor has given a method for finding
them for the case that one electron s added
to a core whose energies for the specilied
configaration are all known, and thus he

MEILZEOES Vol. 13n No. 4 (1939)
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oblained the energies of p"p configurations.
In the present note, it is extended tw p*d
configurations (n=2, 3, 4). I'he method is
quite similar to the former case, so it is not
described in detail, and the final results only
are piven. The increase of the number of
possible states makes the calen. a liitle more
toublesome. Indeed the energy mwatrces for
the sets of orbitals (products of atomic eigen-
functions) with 3,,=1 is 8-dimensional. By
suitable application uf the principle of spectro-
scopic stability, however, the labour is much
saved, as the evample given shows. The
present method, in which spinless cigenfunc-
tions are used throughout, would be most
convenient for such a problem, since the
number of orbitals belonging to this configu-
ration is large, and hence the use of spin
functions, which doubles the number of each

‘of individaal eigenfunctions, leads to great

complexities.  Also the specification of the
multiplet states of the core is easy in this
treatment. Author.

70. Beta-ray spectrum of WN. S
Kikuchi, Y. Watase, J. Iwh, E. Takeda and
5. Yamaguchi. Proc. Phys.-Math. Sec. Japan,
21, 52—38 (1939).—T'he energy spectrum of
disintegration positive electroms of '*N was
studied by means of a magnelic spectrometer.
BN was obuained by bombarding carbon with
high energy deuterons produced by the Osaka
cyclotron. In the case of N, Richardsin
reported that it emits gamma-rays. With the
method similar to that of Richardson the
autlors also obtained the indication of exis-
tence of low energy gamma-rays (though not
conclusive). From the exptl. results one may
conclude that the rest energy of neutrino can-
not be greater than 0.05 mc™. JC.L.

80, The scattering of fast neutrons
by atoms. S. Kikuchi and H. Aokl Prec.
Lhys.-Math. Soc. Japan, 21, 75—B9 (1939).
—Recently, the authors measured the cross
section of 21 clements for D+D neutrons
and obtained the result which suggested that
there is an interesting relation between the
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cross section and the atomic number. “T'he
present note clescribes the results of their new
series of measarement which are much more
accurate than their previous measurement and
are extended to 37 elements. As the neutron

sources both DD-D and Li-I) neutrons are -

‘used. Authors,

81. Studies on luminescent materials.
Part 1. Theory of zine sulphide-copper
crystalphosphor.. Y. Ueharn. J. Chen.
Soc. Japan, 60, 133—138 (1939).— I'he author
attempted to. interpret the properties of zinc
sulphide-copper crystalphosphor from the view-
point of zone theory. It is pointed out that
the activation center of this phuspbnr CONSISES
of Cu* jon surrounded by the ZH S or §
ions in the laltice, and that this Cuy jon is
responsible for the luminescence and pholo-
conductivity. Accerding to this interpretation,
it is concluded that (e excitation bands of
zinc sulphide-copper crystalphosphor may be
correlated with the transitions:

S—>"1),
18e—>*D),
1Se—>*D.
'Sy—>'Ds

of the Cu* ion in the activation center. and
that two fuorescence tands mway be observed
in this phosphor which arise from the transi-
tions

SDs—»'S, (green, a-band)

3D.—»'S, (blue, f-band)
of the Ca* ion in the activation center.

. Author.

8§2. Current-carrying capacity of bare
econductors. T. Yamanouchi, Furukawa
Elec. Co., 10, 21—38 (1938).—Under a mech.
load of 10 kgs/mm?®, electric current was
passed through (he test-samples of the wires
that they might be kept at temps. of 75°C,
100°C.. 125°C., 150°C., and 200°C., resp. for
4 hrs. a day, after which they were cooled
at room temp. for 2o hrs. After having under-
gone this pmcess thirty times, they were
subjected to mech., microscopic and X-my
difiraction tests with the results obtained,

WE{EZDOES Vol
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which cleary deriote changes in thelr proper-
ties and structures. From thess results and also
from the results obtained by authoritative experts

in Europe and America, il is concluded that, in

detg. the current-capacity of aeijal transmis-

sion wires, it is necessary 1o fix their loading

current at a temp. not exceeding 100°C.
Author.

83, On the equilibrium in the reduc-
tion of stannic oxide by hydrogen
and deuterium. F. Ishikawa and S. Andé.
Sci. Papers Inst. Phys. Chem. Research. 34,
873—887 (1938).—The equil. in the system
Sn0. (s)+2H, (g)Sn(l)+2H.0(g) has been
measured at 6;0——893"C by the method free
from the effect of thermal separation of gaseuus
mixt. The result may be expressed by the
equation : log K*-Io" pn.w/']:'u,=—°zgpj 8/T
+2.68297. Frum the resalts the following
thermodynamic values have been obtained.
Sn0.(s) + 2 H,=Sn(s)+211.0(z), JF°=26089
+35.95TInT + 0.0013353T* — 0.000000825T—
126000/ T—69.78T. 4F°xe=15071 cal. Sn(s)
+0,=8n0,(s), JF'wy=—124087 cal. 'I'he
equil. const. of water gas reaclion has been
derived by cumbining the above resuit with
the equil. const. of Sn+2C0..'Sn0Q,+2C0,
and the result shows a good agreement with
the valoes directly obtained by Hahn. The
same reduction equil. deuterium has
bean studied by the same method at 630°—
820°C, and l]le result may bz expressed as
follows = log lxl-,-wlo“ Poa/pp.=—1928.6/ 1"+
2.4323. The equil. const. of the exchange
reaction 1.0+ D.2D.0O+H., may be com-
puted by combining the above resulls, and
compared with the values caled. by the
equations of L. Farkas and A. Farkas.
Author.

with

84. On the dielectric constant of
mixtures. “'». Kancko. Reseurches Eleclro-
tech. Lab.. 2, 4490—450 (1938).—DBurton and
Tumbull (I'roc. Roy. Sve. 158—182 (1927))
caled. the dielectric const. 0[ powders sus-
pended in oil utilizing Frick’s equation of the
dielectric const. of mixts, (Phys. Rer. 2—375

13n No.
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{1924)). Their method of calen. is, however,
very -complicated and the author shows a

simpler method. Author.

85. Diffusion potential difference. H.

g-Electrozhemistry: and Thermochemistry

Yamada., Kyolo Furitsu Ita Daigaku, 21,

WE{EZDOES Vol
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1161—1163 (1937).—In theé method of N.

Bjerram ot eliminating diffusion potential

defference it was ‘found to be advantageous

lo use agar-agar connection containing satd.

and incompletely satd. KCl solns. instead of

using satd. and incompletely satd. KCl solns.
J. C. L.

3—ELECTROCHEMISTRY AND THERMOCHEMISTRY

86. The heats of formation of various
nitrides. S. Satoh, Sci. Papere Insl. Plys.
Chem. Research, 34, 1364—1376 (1938).—
The heats of formation of various nitrides and
were tabulated against the atomic
numbers of their constituent elements. IFrom
the figure, the heats of formation of nitrides
hitherto considered  difficult to dete. were
roughly predicted. ‘I'be results obtained are
as follows :

— (N +[As]=[AsN]-33.9 keal.

azides

—- (N)+[Sc]=[ScN]+75.0

(N -}--%{Bm.q} =NBr;—80.3 ..

1

(N +[IM]=[T1fN]+78.3
Author,

2

37, On the theory of electrolytic con-
duction. 1. S. Kaneko. HResearches Eleclro-
tech. Tab., 8. 99—1co (1939).—In the pre-
vicus discussion. the motion of ions is limited
in the directions parallel and vertical to the
electric fieid. but in this report such an
arbitrary assumplion is removed anel the

following relation is ubtained between con-
ductvily x and the strength of the field E ;
_ Nee'z'dk, ( 2
- 6kT x*
gzAll
2kT
where N is Avogadro’s number, C conen., ¢ }
the charge of an electron, z valency of an ion,
4 distance of one jump, k, transition velocity, |

N I
cosh x =5 sinh .\)

k Bolzmann's const., T absolute temp.
Author.

88. The specific heats of manganese
nitrides. S. Satoh. Sei. Papers ust. Phys.
Chem. Research, 35, 24—31 (1938).—As the
specific heats of manganese nitrides had not
yet been detd., the mean specitic heats of
manganese nitrides were measured by means
of the ice calorimeter over three temp. inter-
vals: 0°C—06.5°C, 0°—305°C, and o°C—
500.3°C and the equations of the true specific
heats within the limit of these temp. intervals
were obiained :

Mn;N.: C=0.146841.168 % 107 +4.992

: X107,
MngN;: ¢"=o0,138241.112 X 107%41.630
x 10787,
MngN. : "' =c.1280+ 1.106 X 107+ 3.641
X 10787,
Author.

83. The heat of formation of manga-
nese nitrides. S Satoh. Sei. Papers Ing.
Phys. Chem. Research, 35, 158—169 (1930).
—As the heat of formation of manganese
nitride (MngN.} is not vet known nor has the
heat of formation of manganese nitride (Mn,
N.} been computed from its dissociation press..
the heats of formation of MngN. and Mn;N,
were detd. from the dissociation press. by the
use of the specific heats of both substances
which wete measured by the author.

8Mn+ N.=DMngN.+79.8 keal,

sMn+N,=Mn;N.+57.0 kcal.

13n No. 4 (1939)
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The result (57.0keal) may be considered to
be in fairly good agreement with the values
obtained direcily by the wse of various calori-
nieters, Authior.

go. Theory of overvoltage. S. Kaneko.
Bull. Flectrotech. Leb., 3. 147—148 (1938).
—ZEy the application of Horiuti's theory of
reaction velocity (Buell. Chem. Svc. Japan, 13
—210 (1938)) the following relation is olitained
between overvoltage E and current i

f= s/ —SL —"—’.( ey —'")
I—-n:’\ 27rm e kT \ ezt e Kl

where n is the number of hydrogen ions in
unit volume, = the charge of an ion, k Boltz-
mann’s const., T absolute temp., m mass of
an ion, U¥ activation energy, Author.

91. On the electrode potential of the
carbon electrode of air cell and hydrogen
ion concentration. II. S. Makino and J.
Yashida.  Researches FElectroteeh. Lab., 3,
148—130 (1938).—The relation between the
electrode potential of the carbon electrode of
air cell and hydrogen ion concn. of electrolyte
was investigated. The electrodes were prepd.
from the samples different from those mentioned
in the previous report. ‘The electrode potential
obtained is not shown as a lincar function of
pH. Authors,

g2.. On the electric conductance of
fused salts. Polarization capacity and
cell constant. Y. Yamaguchi and &
Shishido.  J. Chen. Soc. Japan, 59, 1311 —
1320 (1938).—The measurement of electric
conductance of fused AICl; mixed with NaCl
was carried out with a new app. similar to
Molton's valve detecior, This valve detector
is very useful for detn. of high conductivity.
[t i5 found thal the expression derived by
Maolton for an equil. point of a conductance
bridge is inperfect. Indeed, i there is neither
capacitance nor inductance in the bridge. it
is suflicient. but not for the one containing
these impedances.  Usually, in the cse of
dems. of low elecuolytic resistinces like those
of fused salts, a polarization capacity between

WE{EZDOES Vol
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electrodes and electiolyte in 4 conductance
cell disturbs its accurate detn.  An app. and
a method of evaluating the deviation due to
the capacilance is described.. And it is also
observed by this app. how the surface condi-
tion of electrodes exerts influences on the
pularization capacity, The conductivity of
molten AICI, mixed with NaCl is pretty large
and linearly increases with temp. in the range
from 180" to 280°. Authors,

93. Theory of dielectric loss in solids.
S. Kaneko. Hesearches Eleclrotech. Lab., 3,
28—30 (1938).—EBy (he application of Eyring’s
theory of reaction velocity the following rela-
tions are obtained Dbetween dielectric luss and
{requency

tan g=——i—fa_
£y geX”
.42
— 1
X £n+2 wT,

where § is loss angle, £,. &, dielectric const.
when w=o0 and m=co resp., 7 relaxation time.
Between r and absolute temp. ‘1’ there holds
the following relation, v=2ae"T where a and
b are consts. Author,

94. The specific heats of thorium nit-
ride, lithium nitride, and zine nitride. S.
Satoh. Sci. Papers Inst. Phys, Chem. Research.
35, 182—190 {1939).—The mean specific heat
of thorium nitride was measured by means
of an ice calorimeter over three temp. intervals
0°C~99.5°C, 0®(~305.3°C. and o°C~
500.3°C, and the equation of the true specific
heat within the limit stated by these temp.
intervals was obiained : C=0.04805+4.436%
107%—1.384 x 107%° The mean specific heat
of lithium nitride was deld. by the same
method aver three temp. intervals 0°C~00.6°C,
0°C~305.3°C, and 0°C~500.3°C and the
equation of the true specific heat within the
limit over these temp. intervals was obtained :
C'=o.5127+7.226 X 1071 —~1.193 X 10771%. ‘I'he
mean specific heal of zine nitride was  inea-
sured by the same mcthod over three temp.
ranges 0°C~09.6°C, 0°C~303.3°C and 0°C
~319,2°2C, and the relation between the true
specific leat and temp. was found to hold

13n No.
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over these temp. ranges: C=o.1142+8.926
X 107 +41.151 X 10777, Author.

95. The measurement of pIf by means
of the glass electrode and the hydro-
lysis of cepper sulphate. H. Hagisawa.
Bull. Inst. Phys. Chew. Research, 18, 275—
284 (1939).—The pH values of CuS0, solns.
were measured at 25° by means of a glass
electrode using the following cells:

Hg|HgCl, KCIfsat) |22 XCHACO-1
CuS0,(m)jKCl{sat.), HgCllHg
He|HeCl, HCI (0.1.N)|Glass|CuSO, (m)f
KCl{sat.). HgCl|Hg.
The pt values oblained are as fullows:
Ditution (¥) 1 2 3 10 20
nH 3.20 3.612 3.965 4.186 4.412
Ditution (V) s0 100 200 500 1000
pH 4.664 4.861 s5.056 s5.322 5.523
Dilation (¥} 2500
pH 5.824
The relation between log
expressed as follows:

Glass|

V and pH may be

pH=3.5200+0.6717 log V (Dilution greater
than 10}
From these results the hydrolysis may be
represented by the equation—2Cu™ +2H,0
2Cu,{OH),"+zH". According to the clas-
sical theory of soln.. the hydrolysis const. K,
was found to be 1.38 x107", and according
to the theory of strong electrolytes, 1~3x 107",
Author,

g6. On the hydrolysis of zine sulphate
and the formation of basic sulphate.
H. Hagisawa. Buil. Inst. Phys. Chem. Re-
search, 18, 368—381 (1930).—Using the zinc
sulphate crystals which were ohtained by
cooling a soln. satd. at 70° (o 0° the pif
values of solns. of various concns. were mea-
sured, and the result may be represented by
the following equation : pH=35.340+0.4417
log ¥ (Dilution ¥=10~1000). Based on
these results, the hydrolysis of zinc¢ sulphate
is discussed, and the following equation is
considered most adequale to the expil. resulis:

F=Electrochemistry and Thermochemistry
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70" +H,0=Zo0OH +H".  'I'he hydrolysis
const. was caled. as follows: Ri={azmom X
an) / aze-=6.5x107" (257). The potentio-
metric titration of zinc sulphale soln. with
NaOH was performed at 25° by means of a
glass electrode. When the concn. of ZnS0,
was greater than 0.0074 mol/l, the pple. had
the composition ZnSO,3/Zn{0H),, which was
ascertained by the analysis of the ppte. When
the concn. was very small (0.0004955 mol/f},
the ppte, was Zn(O). and its solubility
product was found to be 3.4 x107'. Large
differences in the solubility product of Zn(OH),,
according to the author’s opinion, may be
due to the different state of aggregation of
the ppte. when prodoced from solns. by the
addition of alkali under various conditions of
expls. Author.

g7. On the energy states of the
valency electrons in some metals. 1,
10. Anomalous changes of various
properfies of zinc with temperature.
M. Satd. Sct. Repts. Tohokw Imp. Univ, 1,
27, 278—325 (1939).—The exptl. evidences
concerning anomalous changes in  various
properties of zinc with temp:, in solid as well
as in liqnid state, were closely studied, and
it was found that there exist 11 anomalies
and that they can be classified into 4 groups;
further that, if we take into account the ab-
solute zero reading to each of them, the temp.
intervals in each are in the ratio of a sequence
of nataral nembers as shown in the following
table. Anomalous temps. in °K (number in
parenthesis is interval ratio) :
Group 150 (5) 247 (4) 443 (3)593 (2) 09z
{melting point).
Group 2 ;0 (4) 473 (3) 823 (2) 1069 (1) 1178.
Group 3;0 {2} 36 (3) 9.
Group 4:0 7 o9 (transition point of
supra-conduction).
It is thus seen thal the anomalies a1 433°K
{(170°C) and 593°K (320°C) which have heen
long discussed. as well as the oihers, are
be aitributed to zine itsell: Author.
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98. On the nature of fuam. 1. Sta-
bility of the foam produced by the
aqueous solutions of alcohols and acids.
T. Sasaki. Bull. Chem. Soc. Japan, 13, 517
—326 {1038).—An app. for the measurement
of the stability of foam was described and the
stability was measured Dy the height of the
foam 'produced by the air current of a const.
velocity. The relation between the velocity
of the air cumrent » and the height H of the
foam produced was examd. and the eguation
Sev=H—a has been obtained, in which § is
the stability of foam and @ a const.  The
value ¢ was negligible compared with H under
the conditions of the present expts, The
measurements of the stabilities were carried
out for the aqueous solns. of aleohols and
faity " ncids. from which several conclusions
were obtained. Autlior.

g9.. On the silver chromate banding in
gilicic aecid gel. T. Isemura. Buwll Chem.
Soc. Jepan, 13, 489—493 (1938).—The forma-
tion of silver chromate bands in silicic acid
gel made by a usual method is described.
By this procedure, the conci. of chromate is
regulated at will, and distinct banding is
formed. ‘The Lydrogen ion concn. of the gel
has a profound influence on the formation of
rhythmic bands of silver chromate. Dhar and
Chatieriji's theory and the membrane theory
are not applicable Author,

100. On the ecalcium phosphate banding
in silicic acid gel. I. Isemmura. Bull.
Chem.' Soc. Japan, 13. 1493—s04 (1938).—
The formation of rhyhmic ppte. of calcium
phosphate in silicic acid gel is described. The
formation of this rhythmic ppte. is strongly
affected by the hydrogen ion conen. of the
gel. The effects of the concns. of imier and
outer electrolytes and 1lie gel on this fhythmic
ppte. were studied.. YWhen the conen. of the
inner clectrolyte (CaCl,} was sufliciently great,
no diffusion of the outer electrolyte inlo the
L4

gel took place but reversely calcium salt
diffused into the outer electrolyte soln. and
dendrites were formed in the outer soln.  The
effect of the existence of a third substance in
the gel and in the diffusing clectolyte, was
also investigated.
diffusing electrolyle had almost no influence
but its existence in the gel had some effects,
especially in the case where polassium bromide
and iodide were used as the third substance,
: ‘ ' Author.

The existence of it in a

101- The sorption of chlorine by active
charcoal. III. On the rate of the
sorption. K. Arii. Bull. Inst. Phys. Chem.
Research, 17, 717—738 (1938.)—The rate of
the sorption of chlorine by sugar charcoal
activated by heating at 900°C for' two hours,
was detd. at 20°, 307, and 40°, and at const
pressures (200, 400, 6oomm). The instru-
ment used for the measurements was an all-
plass apps. which contained Jackson's glass-
spring manometér and McBain's quartz-spring
balance. The following resulis were obtained :
1) The results oblained are in good agree-
ment with Bangham's equation, x=At¥, where
x is the sorption amt.in ing per t g charcoal
at a time t7and A and B are consts, 'z) A
new eguation of sorption velocity for const.
pressure is derived from the exptl. data. x,=
(a—#T }l"‘*"”._ andl another-equation, for const,
temp., Yp=rpitt-nlEpl 2} The following
general equations are derived, x;=A B! 5=
A", where
Ar=(n'+d" log p)—(¥+£" log p) T,
Bi=(k’—k’* log p)+ro®-1m T,
An=(r,—7, log T)p+4D,
Bu={m,+m, 1) —(ng+n,T) log p-
1) Lt takes A5 days o reach the sorption
equil. at const. pres,, but the sorption amt. {or
one minale amts. to about 8.5~23 per ceint
of the cyuil. value. From this result, the
present author agrees in Lhe opinion proposed
by McBain that the sorption of a ‘gas by
porous ‘adsorbent consists of two independent
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phenomena. ie. adsorption and absorption.
Author.

102, On the effect of other ions upon
the surface activity of aqueous solu-
tions of organie ions with hydrophobi¢
groups. Y. Mutd. Proc. Phys.-Math. Soc.
Japan, TIT, 20, 646—6352 (1938).—Organic
ions with hydrophobic groups have tendency
to be adsorbed in the surface of the soln. on
"account of those groups. but on the other
hand image force repulsion caused by their
electric charge will counteract this. When we
consider only the latter effect the work neces-
sary to bring the jon from interor of the soln,
to the place s underneath the surface s W=
exp(—2xx)e’/aDx, where x=4xSne2/DET.
W becomes less when conen. of ions becomes
higher. Hence the amt. of organic ions ad-
sorbed becomes large with the concn. of ions
in general, that is. with the addition of some
¢electrolyies which have no special effect upon
the organic ions. Under some assumptions
formulae are deduced which express the rela-
tion betwg'cn %z and the adsorbed amt., and
the validity of these is considered. Under
suitable conditions the surface conen. is pro-
portional o x/{14+exp{—zxa}}, where a is the
mean distance between the centre of charge of
the adsorbed ion and the surface. Author.

103. Studies on the sorption of gases
and vapours by titania gel. V, Varia-
tion in the sorptive capacity of titania
gel by the addition of Fe,Q.,-gel and
difference between the sorptive ecapa-
cities of a- and g-titania gel. [ Hipui.
Bull. Inst. Phys. Chein. Research, 18, 15—
26 (1939).—A namber of isotherms for water
vapour were taken at 20°C using several mixis.
of titania and ferric oxide gels which were
preped. by co-ppin. from the mixed solns. of
these salis.  Each isotherm seems to be divided
into two different parts,  The first part was
lowered in proportion to the amt of Fe,0,
and the second was far higher than that in
the isotherm for each component gel. From
this result it may be concluded that the first
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part 15 due to the ordinary adsorption the
secand part to the condensation of the sorptive
into the capillary pores of the adsorbent. The
above consideration was also confirmed by the
obsn. "of the change in form of isotherms at
20°C with a mixed gel (2Fes0;-3Ti0.). The
first part of these isotherms decreased rapidly
as the temp. of healing increased just as thal
of the isotherms for the pure titania gel, but
the effect of healing on the second part was
found to be far less than in the case of the
pure gel. Another evidence lor this view may
be obtained by comparing the sorplive capacity
of a gel with (hat of @ gel. The total
sorplive capacity of both gels may be in-
fluenced by such various conditions as coagu-
lation, dryving, dehydration, ete., and indicates
no proper characteristics of the gels. How-
ever, il we pay attention only to the first part
of these isotherms, a gel shows always hizher
adsorptive capacity than the 3 gel.
Author.

104. On the nature of foam. IL The
foam formation of ternary system,
acetic acid—ethyl ether—water. 7T,
Sasaki. Bull. Chem. Sec. Japan, 13, 669—
678 (1938).—Tlhe foam formation of the liquid
temary system of acetic acid—ethyl cther—
water was measured by means of a shaking
app. which was properly constructed for this
purpose. The life time of foam produced
and the height of loam zone were measured.
The diagrams were made belween the degree
of foam formation and the composition, and
several conclusions were obtained on the foam
formation of the mixl. belonging to homogene-
ous and heterogeneous regions of the above
femary system. Author.

105. Studies on the precipitation of
hydroxides and on some related pheno-
mena, T. Katsurai.  Sei. Papers Inst. Phys.
Chem. Research. 35, 191—zz27 (1937).—~The
behaviours of some inorganic salts and gels at
temps, higher than 100°C were studied by
means of autoclave Ireatment. The solns. of
AlCl;, MnCl., and CoCls hydrolyse noticeably
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above 120°C. 'The progress of hydrolysis was
traced by the measurement of turbidity. Tt
was confirmed 'by means of Debye-Scherrer’s
method that the structures of the hydrolysis
product and the dehydration product are in-
dentical with that of hematite. The prepn. of
ferromagnetic compounds by means of auto-
clave treatment does not seem to be promising.
Light absorption and turbidity of the mixt
FeCly+NH,OH were measured. For the
wave length 6ism s, the light absorption
follows the Lambert-Beer law with respect to
the concn. of NH,OII. By adding and
alkaline soln. to the mixt. of Fe™ and Fe™
salts, a dark compact ppte. was obtained. The
ppte. had the same structure as natural magne-
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tite and was very stable above 100°C. By
supersonic waves a hyilrosol of magnelite was
obtained. Under certain assumptions a diffe-
rential equation of sedimentation and diffusion
of magnetic colloid in a heterogeneous magne-
tic field was derived. T'he minerals, northu-
pite and tychile, were artificially prepd. by
means of the autoclave treatment of gels.
The change of several metallic hydroxides
and the coagulation of various ferrocyanide

hydrosols, silver halide sols and arsenic tri-*

sulphide sols and the hydrolytic decomposition
of potassium ferrocyanide and potassium ferri-
cyantde above 100°C were studied.

J. C. L
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