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106. Magnetism of compounds. K. Kido.
Gakujitu RKyéhd, 13, 422—325 (1938).—From
the magnelic susceptibilities of inorganic com-
pds., chief alkali and alkaline earth salts, the
magnelic susceplibilities of the ions forming
these salts were measured and it was ascer-
tained tliat the magnetic susceplibility of the
heteropolar malecule is given as the algebraic
sum of those of the iong forming it.  This is
applicable even to organic compds. or other
homopolar compds, and the results obtained
agree with the observed value bhetter than
those caledd. by Pascal’s law, ie. those addi-
tively caled, from the magnetic susceptibilities
of the atoms forming the molecule. [.C.I.

107. Liquids of standard viscesity. S
Fujita, J. Soe. Chem. Ind. Japan. 41, 587—
590 (1938).—I'he author carefully calib:ated
the lopler viscometer Ly cmploying water
alone as the standard, and found that consts.
of the falling balls of the Hopler viscometer
were considerably different from the values
ziven by the maker of the viscometer. By
the measurement of the viscosity of standard
liguids (Ne. 3 & No. 611) obtained from the
United States Bureau of Standards, it was
shown that it checked very well. ‘The vis
cosities of two other hydrocarhon oils used
for other purposes were measured at different
temps. Author.

108, The measurement of solubilities
of thallous bromide and iedide by the
polarographic method. Y. Terui. Bull.
Tust. Phys. Chem. Research, 17. 595—601

{1938).—T'he satd. solns. of thallous bromide
in aqu. solns. of KBr, whose concns. were
0,0005 to 0,05 mol per liter were electrolysed
polarographically, and the concns. of thallium
detd. In the same way the solubilities of
thallous iodide in aqueous solns. of K1 (conens.
0.0001—0,001 mol per liter) were wmeasured.

"From the solubility values the solubility pro-

ducts were caled. :

[TI'] [Br']=3.8 x 1"

[T} [1] =5.5x107%, Author,
109. The estimation of lead and cad-
mium contained in metallic zine by
the polarographic method. Y. Terui.
Badl. Inst. Phye. Chemn. Research, 17, 634—
648 (1938).—Lead and cadmium, the common
impurities in commercial metallic zinc, were
estimated simultaneously by the polarographic
method.  Five specimens of commercial
metallic zinc were examd. About 8 g of each
sample were dissolved completely in 70 cc of
s N HCI with the aid of a few drops of
concd. HNO;. By evaporation the volume
of the soln. was made 50 cc and electrolysed
polarographically. From the heights of the
waves in the polarogram the concns. of lead
and cadmium were detd. and percentages of
both metals in the sample caled.

Author,

110. Twin lamellae of borie acid, BO,H,.
H. Tazmki. J. Sei. flireshimae Univ, A, 9,
21—27 (1939).—'hin twin lamellae, parallel
to the ¢-face, are frequently exhibited by boric
acid crystals obtained by ordinary recrystalliza-
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tion from aqueous soln. In this invesligalion
these twin lamellae were examd. by treating
the Laue-photographs with the crystallographic
globe. Three differcnt types of twinning were
observed, ‘T'he composition planes were all
the plane [cor] and the twinning-axes were
the cryslallograplic axes [z30], [o10] and
[470]. No lamella of boric acid, parallel to
the c-face. was observed which was built up
of two or mére individuals having an irregular
arrapgement, instead of twinning.  Author.

111. Studies on nickel catalysts for the
conversion of water gas. S. Tsutsumi,
J. Chem. Soc. Japan, 60. 311—313 (1939). —
The ami. of potassium nitrate required (o
depress the side reaction almost to nil to form
methane at the conversion of water gas at
400°C was 1.5-2.0 g uniformly for Ni. Ni-102
ALO; Ni-s.0% AlLO; and Ni-2.52 ALO,
catalysts, and 0.2 ¢ and more for a Ni-10%
CuQ catalyst, each of which contains 6 g of
nickel. The rate of the formation of methane
at 4oo’C with a Ni-10% MgQ canlyst
decreased gradually with an increase from og
to 2 g in the amt. of potassinm nitrate added
lo 6 g of nickel, but was not depressed to
nil, in spile of the fairly small rate ol lhe
formation of methane with a similar calalyst
conty, no potassium nitrate, lotassium car-
bonate was found not 10 be so effective for
the tlepression of the formation of methane
at the conversion of water gas. Author.

112. A new simple theory of valency.
R. Tsuchida. J. Chem. Soe. Jupun, 60, 245
—256 (1939).—By assuming that molecules
and radical jons are built up by co-ordinating
molecules, ions amnd electrons around central
cations, configurations of all the simple compds.
as well as the complex ones could be readily
found. Some of the theoretical results are as
follows:  Be(),”, RO,~, CO, [Ag(CN).]".
7Zn(C.ll,),, CH,Mgl, ete., linear; 110, V-
shaped (109°); NO,™. NO,. 8O, etc., V-shaped
{1209; BCl, CO,". NOy~, S0, C(NIL..
[Ni(CN),]", ete.. plane-triangular; SO,*, ClO,",
NH,. etc., pyramidal; dimethylglyoximonickel,

[PiCL]", [PY{NH,),]*, [CoCL ], etc., planc-
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tetragonal ; PO, SO,-, CIO,~, NH,*, CrO,",
MnO,~. AnO,*, Ni{CO),, SnBr,, PLIC.H,).
[Cu(CN),F, [4n(NH,),]*, etc., tetrahedral ;
Sl 1087, [PClT [Fe(CN) =, [NbF,OT.
[Cr(H.0)P*,  ete.. octahedml;  OsF,,
[W(CN).J, etc., cubic. “The results coincide
fairly well with exptl. data. A new definition
ol valency has been. proposed ; viz., the valency
of man element in a given compd. is equal to
the number of clectrons which the atom of
the element in question makes use of in order
to furm the compd. ‘The structure of benzene,
graphite and free triarylmethyl mdicals, may
be explained without assuming the resonance
effect. - Author.

113. Studies on some derivatives of
calcium cyanamide. (VI & VII) Forma-
tion of guanidine and its derivatives
from dicyandiamide by reaction be-
tween dicyandiamide and amine salts.
{A) Mechanism of reactions between
dieyandiamide and ammonium salfs.
K. Sugino. . Chem. Soc. Japan, 60, 267—
275, 351—305 (1939), and Bufl. Tokyo Unie.
Fny., 8 99—131 (1039).— Dicyandiamide is
converted by its reaction with ammonium
salts into guanidine salts. C,1H,N;+2NH HX
=2C1:Ns- HX., The mechanism of this
reaction detd. by the author was as follows:
1) Dicyandiamide is converted primarily into
biguanide monnsalt by the addition of 1 mol
of ammonmm salt NIUL-C(NH}MNH.-CN+
Ny [IX=(N11,-C(NH)-NH-C(NH)-NH,)
HXoovieeeeennea{1}s 2) Biguanide monosalt is
next converted into 1 mol of guanidine salt
and 1 mol of cyanamide or 1z mol of
dicyandiamide by thermal decompn. (NH,
C(NID-NH-C(NI)-NiL) HX=(NH,C(NH)
NI HXANHCNuerereeeen{2), (N1
C(NH)-NH-C(NH)-NH,) HX=(NH,C(NH)-
NII,) HX+1/z2(NHLC(NH)}-NH-CN).........
{2). 3) The cyinamide or dicyandiamide
formed in nascent state reacls immediately
with ammonium salt and 1 mol of guanidine
sall. or 12 mol of biguanide monosalt is
formed successively, NI[-CN4+NH,-HX=
(NHoC(NH)NH)HX. ... (3). 1/2(NH o
C(NH)-NH-CN)+1/2 NH,- HX=1/2(NH,-



178

C(NH). NH-C(NH)-NHz) HX .o.ovvne(3).
The Uiguanide salt formed according to
formula (3] is-again decompd. to guanidine
salt and dicyandiamide (formula (2°)). Reae-
tions (2) and (3) ke place at higher temps.
(at least above 160°C). whereas reactions (2')
and (3’) doat lower temps. Author.

114. On the hydrolysis of zinc sulphate
and the formation of basic sulphate,
H. Ilagisawa, Bull. Ins:. Phys. Chem.
Rezearch, 18, 368—351 (1939).—The pllI
values. of zinc sulphale solns. were dend.
at z3° by means of the glass clectrode.
Different values were obtained according to
the method of purification of zine sulphate
crystals. Practically concordant values we.e
found with the crystals which were obtaine |
by cooling a satd. soln. at 70° 1w ©°, and
with thos2 obtained by pptg. with alcohol
fiom a said. soln. at the onlinary temp. both
processss bzing carried out under the sam.
with CO.. Using the former crystals the pI{
values of solns, of varions concns. were
measure:l, and the result may be represented
hy the following eq. pff=s5-310+ 0441 7logl”
(Dilution =10 1000). Based thes=
results, the hydrolysis of zinc sulphate is dis-
cussed, and the following eq. is considered
most aldequate 1o the exptl. reselts ; Zn™4
H.O Z27ZnOH + H. The hydmlysis const.
was caled, as follows : Kp={az.on- X anw)az.~
=0-5 x 1073{25"), The potentiomelfic fitr-
tion of zinc sulphate soln. with NaOH was
performed at 23 by means of the glass
electrode. When the concn. of 7n80, is
greater than 00074 molff, the ppte. las the
composition ZnS0,37Zn(01}. which was as-
certained by the analysis of the ppte. When
the concn. § very small (0.coo 195 5 molfl).
the ppte. is Zn{OH), and its solubility pro-
duct was found to be 3.4X107%, Large
differences in the solubility product of Zn(OH).;
according to the writer's opinion, may be due
to the different state of aggregation of the
ppte. when praduced from solns. hy the ad-

($11}

dition of alkali in various condilions of expts:
Author.
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115. Studies on some derivatives of
calcium cyanamide (VIII). Formation
of guanidine and its derivatives from
dicyandiamide by reactions between
dicyandiamide and amine salts. (B)
Mechanism of reaction between dic-
yandiamide and aniline-HCl. K. Sogino.
J. Chem. Soc. .Japan, 60, 411—4:3 (1939).
and Bull. Tokyo Univ. Eng., 8, 151—170
{(1939).—In the previous paper (part 6 & 7),
the mechanism of the reactions Dbetween
dicyandiamide and  ammoniom salt s
detd. This report is intended (o0 generalise
this mechanism by the reaction bstween
dicyandiamide and aniline-HCL In this case,
it is well known that the phenylbignanide-
HCI (the primary reaction product) is formed
quantitatively. In fused slates, the thermal
decompn. of phenylbiguanide-HCl and the
reaction bstween phenylbiguanide-HCl
aniline-HC] or ammonium chloride were then
studied successively. The reactions between
phenyleyanamide or cyanamide and amine
salts (in fused slate) and mutual reactions of
cranamides are also studied in order (o
discover (lie mechanisms, which dre nuw bhe-
lieved 10 Le as follows: -
NH QN H)-NI-CN+ G H ;N ITL-FICH
=(NH.QqNI}PNIL-QNIT)-NHCITNIC) -..... (1)
(NHyQ(NH) NH-C(NITNHCGH;)

§i <:(N| QNI NHTCH-C,HNI-CN ...(z)
UG HNTLC(N TN T JHCI+NI1-CN ...(27)

CAENIT-CN+ Gl NIHL-HICL

and

=(CUNTLONTIMNHCTHYHCL ercereiaanan(3)
Gl N IT-CN-NI1, 1l
=(Cal ENILQ NI NILIC! covevrerneeeiees(3)
NILCN+GILNILAIC
= (ClLNTLONTDNILHMICH coeenenciesieeee (373
NHL-CN+NI,CI
=(NTLACNHPNTLIECT coverieieeneeneacreaeraean(37)
2CHNIL-CN+ NIT;CN
Gl
Ny N
HLN-C  C-NHGH; HN:C GNH
= il ar | --(4)
N ILN NG,
Ned e’
NII Gyl NH

In the case of phenylbiguanide salt (an
unsymmetrical biguanide), two reactions lake
place in the thermal (lccompnl. It.1s converled

13n No. 6 (1939)
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to (a) guanidine salt and phenyleyanamide
(ormula (2)) and (b) phenylguanidine salt
and cyanamide (formula (2°)). The cyana-
mides formed in a nascent state react im-
mediately with amine salts and the correspond-
ing salts of guanidines are formed (formula
(3). (3')). A part of cjanamides react toge-
ther and the phenyl derivatves of melawine
{for example : diphenylmelamine (or diphenyl-
isomelamine)) are produced as by-product
{formula {4)). Author.

116. On the longitudinal magneto-resis-
tance effect at various temperatures

in iron-nickel alloys. V. Sirakawa. Szl
Repts. -Tohol« Imp. Univ., 27, 185—531

{(1939).—The change in clectric resistance of
alloys of the system iron-nickel at various
temps. ranging from -195° to 830
measared up o 1600 cersteds in longiludinal
magnelic fields, The specimen used was a
fine 0.22~0.61 mm in diameter ancl
2.6~7.0 cm in length. The change in resis-
tance of the ailoys of facc-centered cubic solil
soln. in nickel side is very much larger than
that of Lhe alloys of body-centered cubic solid
soln. in iron side. especially at low temps.
The magneto-resistance — conen.  isothermal
curves consist of two portions, separated from
each other at a concn, a slightly more than
30% of nickel, and the curves in each por-
tion are concave towards the concn. axis.
Author.

was

wire,

117. On thelongitudinal magneto-resis-

tance effect at various temperatures

in iron-cobalt alloys. Y. Simkawa. &l
Repty. Téhokw Imp. Univ., 27, 532—s60
(1939).—The change in electiic resistance of
alloys of the system iron-cobalt at various
temps. anging from —195° © 1i50° was
measured up to 1600 oersteds in longitudinal
magnetic. fields. The specimen used was a
fine wire, o.20~0.61 mm in diameter and
3-9~7.1 cm in length. The change in resis-
tance of the alloys of face-centered cubic -
solid soln. is very much larger than that of
the alloys of body-centered cubic a-solid soln.
in iron side and of hexagonal close-packed 4

HEEZDOES Vol

r—Gereral and Physical Chemdstre 179

solid soln. in cobalt side. especially at low
temps. The magneto- resistance — conen.
isothermal curves consist of three portions,
that is, @~ 7- and A-solid soln.: the curves
of &-solid soln, alloys are all concave towards
the conen. axis. Author.

118. Measurements of luminous effici-
ency of sulphide phosphors. T. Azuma
and I, Nagasawa. Mezde [lenkye Jiko, 14,
45—47 [(1939).—Certain modifications were
introtluced to the CGuild dicker photometer
with the purpose In use also as heterochromatic
brightness-meter. and as an example of its
application, the luminescent brightness of a
film of a sulphide phosplor excited by the
monochromaltic source of 365 mu is measured.
With examples it is shown that the limines-
cent cfficiency of that phosphor will be com-
puted from the above dala combining with
the measurements of the absorption of w.v.
radiation by the film and the distribution of
its luminescence by modifying the distribation-
meter ; and the guantum efliciency of that
phosphor will be also computed when the
spectral energy distribution of the luminescence
isobtained by photographic spectrophotomelry.
Authors.

119. The dielectric constants of solid
acetylene tetrachloride, ethylene di-

- chloride, and ethylene chlorobromide. M.

Kubo. Sei. Papers Lust. Phys. Chem. Research,
35, 462—4635 (1939).—The dielectiic consts,
of solid acetylene tetrachloride, ethylene
diclilaride, and ethylene chlorobromide were
measured.  For acetylene tetrachloride, con-
tributron of dipole to the dielectric consk is
not observable in the solid state. It may be
concluded that, -even though the suable
molecular form be polar, crystal force fixes
the moler:u'le in the lattice with such rigidity
that orientation of dipoles is prohibited in the
applied external fickl, the dieleclrie const
heing nearly of the same magnitude as for
subslances consisting of nonpolar muolecules.
Discontinuity in the dielectric const. could
not be delected for ethylene dichloridé even
at the temp. at which the study of cooling

13n No.

6 (1939)
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curve has revealed the existence of a transi-
tion point. Perhaps above the transition point
one-dimensional rotation of molecules in non-
polar trans-form is taking place affecting the
dielectric const. in a negligible way. The
" behaviour of ethylene chlorobromide is similar
to that of ethylene dJichloride, there being no
dielectric evidence of a transition in the solid
state. 'The mean molecular state in  solid
coincides with the trans-position, in which the
molecule is practically non-polar owing to the
nearly same values of the two bond moments,
those of C-Cl and C-Br, oppositely directed
to each other. 'T'herefore even if the molecule
rotates as a whole, the dipole contribution
will not be olservable in the dielectric const
of the solid. Authors.

1zo0. The molecular configuration of
diphenyl ether as revealed by dipole
moment data, K. Higasi and S Uyeo.
Bddll. Chen Soc. Japan, 14, 87—101 (1939).
—The «ipole moments of 2.2’-dinitro-, 2.2"-
diiodo-, aml  2,2" dimethyl-diphenyl ethers
were measured in benzene and hexane solns.
at 27° and 50°%  Four isomers of dimethyl-
diphenyl ethers were also stadied in benzene
soln. at 30°. The results oblained for them
lead to the conclusion that each Lenzene ring
is perpendicular (o the other ring in the
molecules considered. Authors.

121. Raman spectra and the transition
point of diiodoethane. Y. Morino and
H. Shimidu. J. Chem. Soc. Japan. 60, z19
—221 (1939).—Raman spectra of 1.3-diiodo-
ethane are measured in solid state as well as
in solns. The Raman frequencies in the solidd
are 134(7). $83(:0)., 1043(s). 1191(6), and
2935(s). It is concluded that the molecular
form of C.H,I, is the trans-form in solid stat>.
The rolational ransition point is also detd. to
be +26.7°C. from thermal measurement.
Authors.

122, On the transition points of 1.2-
dihalogenoethane. V. Morino. J. Chem.
Soc. Japan, 60, 222—226 (1939)—The ftran-
sition points of 1. 2-dihalogenvethane are detd.
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by thermal mensurement. The results are
—65°C for C.IL,Cls, —24.7°C for C,H,Bra.,
and +26.7°C for CAH,l,. ‘I'hese transitions
are attributed to the onset of one-dimensional
rotation of the molecules in the crystal lattice,
the axis being N-C-C-X. Author.

123. Selective solvation of LiC] in
mixed solvents. Experimental part. Y.
Kobayashi, K. Taka and M. Miura. .J. Sei
Hiroshime Univ, A, 9, 33—50 (1939)—
Density at 25°C has been detd. for mixts. of
urea (0~ 309)-water, urcthan (0~39%)-water
and for solns. of LiCl (m=0.5) in these 2
mixts.. from which the apparent molal volumes
{(#s) of LiCl in the mixed solvents have been
caled. While the decrease of ¢. in EtOH-
water mixt. {found in Rutler's density data) is
but slight up to an alcobol content alout
40%. P, in urea-water mist. increases rapidly
with the content of urea. The curve of ¢,
in urethan-water mixt. first goes down very
slowly and then begins 1y rise axl passes the
value in the pure water; (hus the curve pre-
sents an S-shape. Theoretieal part. Y.
Kobayashi, ibid., 9, s51—06 (1939).— The
change in the apparent malal volume of LiCl
in KtOH-water, urea-water and urethan-water
mixts. is discussed having recourse o various
phys. properties. such as compressibility,
dielectric const., etc., of the mixed solvents.
A conclusion is drawn about the structure of
solvate sheath around Li*-ion in these
solvents. Authors.

123. Absorption bands of metallic com-
plexes. V. Complex salts of transition
elements lacking the first band S
Kashimoto and R. Tsuachida. /. Chem. Soc.
Japan, 60, 347—350 (1939).—'The complex
salt has generally two or more absorption
bands, the first of which has bheen attributed
o electron transition in the transition shell of
the central jon. The eriterion for the existence
of the first band, therefore, is that the central
ion must be of a transiion clement aml,
moreover, its transition shell must be unsatd,
The theory has been corroboruled exptl. by
showing that the first band was not observed

13n No. 6 (1939)



No. 6

for K[Ag(CN)] K Cu{CN);] KJZn(CN),]
and K:CrQ, An app. has been devised for
prepg. solns. in air-tight space in order to
avoid undesirable effect of atm. oxygen.
Authors.

125. Extended co-ordination theory. L
Configuration of simple compounds of
typical elements. R. Tsuchida. Budl
-Chew. Soe. Japan, 14, 101—106 (1939).—
All the chemical linkages may be explained
in terms of co-ordindte covalence. By as-
suming Lhat molecules and radical ions are
built up by co-ordinating molecales. ion+ and
electrons as ligands around central cations,
the configuration of all the simple as well as
complex compounds could be readily found.
For example, three neg. bydrogen fons and a
pair of electrons are assumed to co-ordinate
around a quinguevalent nitrogen cation, Tlen
the four ligands are combined tetrahedrally
by the general rule of symmetrical co-ordina-
tion, and the resulting configuration of NH,
is 2 pyramid containing an angle of 169" be-
tween two N-H bonds. the actual value being
106°% When two neg. hydrogen ions and
two pairs of electrons are co-ordinated around
oxveen kernel. the resulting
water molecule is V-shaped, the angle be-
tween ‘two FI-() bonds being 109y’ for the
exptl. result of 103°. By co-ordinating three
bivalent oxygen anions around a sexavalent
sulphur’ cation. we have the planar molecule
SO, whereas a pyramidal configuration is
obtained for 80;~ ion, in which four ligands,
i. €., threc bivalent oxygen ions amd a pair of
electrons. are concemed, Author.

a  sexavalent

126. On the thermoelectric properties
of the superlattice alloy AuCu, Y.
Takagi and T. Satd. Proe. Phys.-Math. Soe
Japan, X1, 21, 251—238 (1939).—The change
of thermoelectric power of the supertattice alloy
AuCu; was measured in the course of the
order-disorder transformation. The change
thus found is very conspicuous. and in ils
general lendency it Dbears very much resem-
blance lo the change of resistivily in the

course of this ransformation. Some theoretical
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considerations were made adopting the nearly
free electron models, Authors.

127. On the determination of the
viscosity by the torsional vibration.
I. T. Okaya and DI. Hasegawa. FProe
Phys.-Math. Soe. Japan, 111, 21, 347—333
(1939).—The authors have shown that, for
the detn. of viscosity of a liquid, one may
make use of the lorsidnal vibration of a hollow
cylinder filled with the liguid whose viscosity
is o be deid. and suspended axially at the
center of ils upper base by means of an elastic
string. As the vibration is of the damped
one, we can measurc the logarithmic decre-
ment and thence deduce the coeff. of viscosily
according to the formulae which onc of the
authors had obtained (ibid.. III. 16, 268
(1936)). By this method, the authors Lave
measured the coefl, of viscosity of a kind of
gasolene at various temps. (17°~358°C) and
found that. even for the mixt. of lquils
whose constituents possess the different temp,
of evaporation, as the case of gasolene, the
Andrade formula p=AeB/¥ (4 viscosity, K:
absolute temp. of gasolene, A, B: certain
conists.) is also valid for any temp. lower than
the lowest temp. of evaporation which some
of the constituents shows. Authors,

128. The re-measurement of the con-
centration of heavy hydrogen in
ordinary water. T. Morita and T. Thani.
Buil. Chem. Soc. Japan. 13. $19~426 (1938).
—In electrolysing  ordinary
the same isolope

water, oxygen

having composition  as
ordinary water was prepd. by repealed use of
the same electralyle soln.  With light hydrogen
it was tumed intd light water, whose density
was compared with the original ordinary water.
Thus the conca. of heavy hydrogen in ordinary
water was caled. to be D : H=r:6.200%200.
This value holds good for both the diinking
water of Osaka and that of Cambridge, Mass.,

U. 8. A J.C L.

129. The velocity of the exchange
reaction of the hydrogen atoms between
hexoses and water. M. Koizumi and T.
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Titani. Bull. Chem. Soe. Japan, 13, 127-136
(1938).—In order to exam. the velocity of the
exchange reaction of the hydrogen atoms be-
tween the OH radical jresent in “organic
compds. and waler, the following cxpts. were
carried out on grape segar, fruit sugar, gly-
cerin, glycol, cle. ‘These substances were
dissolved The concn. of
heavy hydrogen present in the soln. thus made
was measured at various intervals. It was
found that the velocity of the exchange reac-
tion for all these substances was so large,
independent of the nature of each soln., that
The distribution

in heavy water.

thé reaction cnded in 1 min.
coeff. of heavy hydrogen between hiexoses and
water was found to be g=1.15. 'I'he practical
coeff. is expected to be less than the value.
J. C L.

130. The exchange reaction of the oxy-
gen atoms between water and some
organic compounds. (Preliminary re-
port). M. Koizumi and T.'litani.  Bull.
Chem. Soe. Japan, 18, a63-465 (1938).—
Usine heavy oxygen, the reaction in question

was studied. The resuits obtained were as
follows :

Substance 11;\:23 'I{ll::l)e nmlnl;::r*
Glucose 1007 o~3 1
Benzaldehyde 110° 1~2 1
Benzoic acid 130° 1~3 1
Phenol 100° 24~48 <1
Succinic acid 130° I 2

” ” 2~5 4
Maleic acid 100° 20~ 13 4
Fumaric acid 100° 3~45 2
Phthalic acid 100° 20 <1
Terephthalic acitdl 100° 20 <1

(* The number indicates the exchangeable o
contained in one molecule) Concerniug the
results, some preliminary considertions are
given. J.- ¢ L

131. A new formula of dilution. T.
Yoritaka. Osake Igakukai Zasshi, 37, 1847~
1856 (1938).—A new simple device is pro-
posed, which enables one to make any desired
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diluted soln. of x95 from a given concd. one
of p2%. Representing the sp. gr. of the latter
by d, the volume cc of the given soln. re-
quired for the prepn. of 100g. soln. of x%
is Gx where G=100fpd and that of water 10
be added is '(p—x) where '=100fp. Both
G and I’ being known, it is simple for one
to make a table of required quantities of the
given soln. and water for various dilutions.
Weighing is not required at all Author.

132. The exchange reaction of the
oxygen atoms between some inorganic
negative ions and water (A preliminary
report). I Titani and' K. Gotd. -Budl
Chem. Sve. Japan, 13, 667-668 (1938).—
When heavy water containing heavy oxygen.
in which such a neutral salt as X,SO, or
NaClO, has been dissolved, is heated to 8o°
or 100°% no exchange reaction of the oxygen
atoms i3 observed. In the case of such an
acid salt as KH.AS, or KH, ), an ex-
change reaction takes place al 1oom tempi~
100% ¢ Lhe oxygen atoms present in an acid
salt is complelely replaced by those of water.
Even when a small amt. of KHS0O,; or HCI
is added to the above-mentioned neutral salt.
an exchange reaction takes place. It is pro-
bable that this catalytic action of H is cansed
by the formation of the free acid melecules
produced hy H' and by the exchange reaction
between this H and the water molecules.

)€ L

133- The isotopic exchange reaction of
gaseous oxygen. III. The exchange
reaction between oxygen and water
vapour by copper oxide. T. Morila and
T. Titani. DBuwll. Chem. Soe. Japan, 18, 656—
667 (1938).—The exchange reaction in (ues-
tion with copper oxide used as the catalyst
was studied. The exchange reaction took
place slightly at temp. below 650°C and
remarkably at 650-750°C and completely
above 750°C. In order to clarify the catalytic
mechanism  of this reaction the. isolopic - ex-
change .reaction of oxygen Delween oxygen
and copper oxide and also between water
vapour and copper oxide was examd. : in the

13n No.
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former case no exchange reaction taok place
even at 9oo®C ; in the latter case the exchange
reaction took place at the same temp. and the
temp. change of the exchanged amt. is similar
to that of the reaction between oxygen and
water vapour. Judging from this and the ficls
that copper oxide does not adsorb oxygen bui
does waler vapour so well and also that the
oxide tends to be reduced at high temps, i
is concluded that the exchange reaction in
question is caused by the action of the inter-
medizte compd. produced in the reaction be-
tween water vapour and copper oxide and
the rale of reaction depends on its decomposi-
tion. Joits Ta

134. Studies on the oiliness of liquids.
VI. Measurements of the kinetic fric-
tion coefficients by the method of
sliding veloeity. I\ Sasaki. Bull. Chem.
Soe. Japan, 13. 134-141 (1938).—Neasure-
ments of the kinetic friction coeft. were made
w study the oiliness of liquids. T'he methel
consists of the observation of the sliding velo-
city of a slider on an inclined surface Jubri-
cated with the liquid to b2 tested. Spocial
app. was constructed to measure the sliding
velocity. Tt is confinmed that the kinetic
friction coefl. is generally independent of the
velocity over the range of the expt. (up to

about 100 cmfszc), aml the following equa-

tion holds.
(v2S,~ 25/}
: g

where » is the mean velocity of the slide on
the surface of the inclination . The above
equation lacks the viscosity term, so the con-
ditions of the boundary lubiication are con-
sidered 1o be satisfied. The kinetic friction
coefls. of glycerin. aliphatic hydro-carbons,
aliphatic alcolols, acetie acid, and waler were
measureil. Aunthor.

v tan 00— ?* sec 0=tk

135. The detection of wultra-short
waves by an ionized gas tube. YV,
Miyamwura.  Bull. Electrotech. Lab., 3, z21-
222 (1939).—Various papers have already dealt
with: the high-frequency characteristics of jon-
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ized gas tubes and their application to the
modulation of micro-waves and ultra-short .
waves. The author thought of a new method
of using such a tube as a detector. This
method  consists in first causing a 100-valt
neon lamp (v be called here, an ionized
detector). having a spiral electrode. to dis-
charge by connecting to it a suitable series
resistance and a voltage source. and then con-
necling a suitable parallel-line feeder 10 the
terminals of the detector. 1f the ultra-short
wave input through ¢his line 10 the innized
detector is vuried, (he discharging current will
also vary.
hence it is scen that the tube may be used
for detection. ‘I'he actual measurements were
conducted at 148 megacycles. A receiver
using this detector was buili, and waves were
received from an oscillator modulated at 1000
cycles. The resulls were fairly gool. 'The
(uestion of liw feasible the ionized detector
is, cannol be clearly answered until further
research is performed.  Since the detector res-
punse will vary with the structure of the
clectrode. its material, the kind of gas enclosed
in the tubz, and the press., investications must
he carried out 10 det. how thes: factors should
be chosen o give optimem clarmcteristic,
Besides the spiral electrode, lesls were also
conducted on parallel plane electrodes and a
small type of cletector tube during the expt.,
but it was found that the tube containing (he
spiral electro de showed the best chamcteristic.
It is also conceivable that there is a relation-
ship between the frequency of the applied
wave and the gas press. for optimum detector
response.  T'his detector is believed to be also
effective in the micro-wave region.  Author,

T'his variation is nearly linear, and

136. A method for observing the dis-
tribution of lines of magnetiz force
through the Faraday effect: the mag-
neto-optical method. T Takel and Y.
Hosino. .1 Flectrachem. Assoe. Japan, 7,
121-125 (1939).—A magneto-optical device
for observing the: Faraday effect; involving the
“ Dichrom " polarizing plate combined with
the satd. water soln. of K.Hgl, and arranged
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with a suitable system, is described. The
device permits the photographical or eye-
observation of the distribution of lines of
magnelic force on a considerably wide arew
This being characterized by its extremly dec-
reased thickness \in comparison with the custo-
mary exptl app. for measuring the Faraday
effect. an observation of the magunelic field
confined to the narrow space is also possible.
The general consirieration on the construction
of this magneto-optical device and the photo-
graphing showing the
magneto-optical photographs obtained by the
present device. Authors.

method are given,

137. Studies on the oiliness of liquids.
V. Lubricants consisting of two or
three chemical compounds. H. Akamatu.
Bulf. Chem. Soe. Japan, 13, 127-133 {1038)-
—The slatic boundary frictions were measured
when some binary or terpary mixts.  were
placed on the glass surfaces. The resulis

suggest that: (i) the friction is governed by -

the surfaces wilh adsorbed layer of lubricant,
and (i) the power of reducing friction depends
mpon the individual molecular constitution of
the molecules which are adsorbed preferentially
by the friction surface. rather than the stahi-
lity of the film. Selective adsorption by the
glass surface was investignted, and some ex-

amples are reported. Authr.

138. The investigation of thin films of
celluloge derivatives by electron diffrac-
tion (A preliminary report). J. Kakinoki.
Proe. Phys.-Matk, Soc. Japan, 111, 21. 66-74
{1939).—To the analysis of the electron dif-
fraction patterns produced with the films of
collodion and nitro-celluluse is applied the
method ol analysis for the gas diffraction, vl
it is found Lhat the patterns are prodaced ly
complex armngement of molecular chains.
JC.IL.

139. A molecular compound of FeCl,
extracted by- ether from hydrochloric
acid solutions. 5. Kald and R, Ishii. Sed.
Papers [nst. Phys. Chem. Research, 36, 82—
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90 (1939).—DBy chem. method as well as the
observation of absorption spectra, the following
vonclusions have been reached in regard w©
the conditions, under which ferric chloride is
extracted from its hydrochlorie aciil soln. by
cther in a form of molecular compd. (1) It
is surmisedl that undissociated molecules of
FeCly exist in its soln. in hydrochloric acid of
N/30 or so, and that the nember of such
molecules increases with the increase of conen,
of acild.  (2) Solns. of FeCly in hydrochloric
acid of alvmit 3.5 N give an effect of mole-
cular field to the Fe(l,, and the effect in-
creases with the inerease of concn. of TICI,
its max. being reached at about 7V, At
concns. higher than 7.V tlie cffect decreases.
(3) Thus 7.V is regarded as optimum conen.
for the extraction of IeC’l, by ether.. (4) Ab-
sorption spectra given by the ether extract of
FeCl, are very similar to those given by a
soln. of FeCl; in coned. {about 12) hydro-
chloric acid.  This fact suggests that the mole-
cular compud. extracted by ether contains at
least a molecalar group indicated by FeCly
HCl-3H.0. Since the molecules of HCI and
FeCly wmust be arranged in such a way that
their dipole moments are mutually reduced, a
dJiagram may be given which shows the pro-
table structure. Three molecules af Hz() will
Le arranged one by one on the three planes
detl. by 1FeCI'CI%, FeCIFCI®, and FeCPFCI
resp.. two bhydrogen atoms of H.O being
sitrated near the two Cl atoms, and one oxygen
alom near the Fe atom. (5) Investigation by
chem. methiod has shown that the constitution
of the compdl. in question is represented by the
formula, 2(FeCly HCI) 4010+ 15(C.H,).0.
In the method, the gradual decrease in
the weight of ether extract by slow evapor-
tion, and the compn. of residual folns. at
various steps of evaporation have been detd.
Authors.

146. On the thermal conductivity of
liguid. [. Osida. [Proe. Phys.-Math Soc.
dapan, 111, 21, 3353-356 (1939).—Making the
assumption lhat a molecule in a liquid has 6
degrees of freedom corresponding to its tmns-
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lalional and rotalional notion and that an
cnergy of kTfz (k is Boltzmann's const. and
‘I the absolule temp, of the molecule) is (lis-
tributed 1o cach freedom, and alsa that the
cnergy is transferred by the collision hetween
the molecules when there is a temp. difference
in the ligquid, the author caled. the conduc-
tvity K@ K=3.1 x 1073(T'm*) M4 V) ecal
cm.”® deg.”™ where Tm is the absulute temp.
of M. I, M the molecular weight and V the
molecular volume. Comparing the results
with the esptl. values, the calen. is considered
lo be salisfactory if the simplicity of the theory
is taken into account. JCL

141. Arrangement of the micro-erystals
of silver bromide electro-deposited on
the anode silver plate. S Shimadzu
Galufitu Kyoho, 14, 210-213 (1939).—X-ray
studics on substances” electro-deposited on the
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clectrode in the soln. of an electralyte have
been carried oul maily en the micro-crystals
of metals deposited on the cathode.  In the
present expt. the author examd. the micro-
crystals of silver Lromide electro-deprsited on
the anode silver plate in a water soln. potas-
sium bromide. [t was found that the amange-
ment of the micro-crystals is largely affected
hy the existence of acid or alkali in the soln,
Auathor.

142. Extended co-ordination theory of
valency. (II) Configuration of carbon
compounds. R. Tsuchiila. This Journal 13,
31-41 (1939).

143. Extended co-ordination theory of
valeney. (III) Valence bonds in carbon
compounds. R. Usuchida and M. Koba-

vashi. This Journal. 13, 61-73 (1939).

. 2—ATOMIC STRUCTURE, RADIOCHEMISTRY
AND PHOTOCHEMISTRY

144, The absorption spectrum of co-
loured solutions of inorganic salts. Il
K. Harai. J. Chem. Sve. Japan, 59, 899—
gor (1938).—Wilh respect to the alcoholic
solns. of chlorides of rare earth metals. such
as Pr, Nd, Sm and Er, the absorption spectr
at -80" were measured in the range bstween
about gooo A and 3300:‘\. Comparing Lhe
resulls obtained with those at room temp, it
was found that there was no splitting in the

absorption band of Pr. but many fine Sp[illings-

in those of Nd. Sm and Er. J.C.L.

145. High terms of Paschen series in
hydrogen and deuterium. 1I. Nagaoka
and I\ Mishima. Proe. Imp. Aead.. 14, 53
—3506 (1938).—T'he Paschen ssries of hydrogen
and heavy hydrogen were studied with respect
to the luminosity curves of high terms, such
as m=z3~z7 though with some doult about
peaks higher than 24. The influences of the
rays <ue o such impurities as oxygen and

the second order rays of hydrogen, difficulties
in detecting these influences and the advantages
and disadvanlages of polar or non-polar
electric discharge are discussed and compared
with the results obtained by astronomical
observations, J-C.L.

146. The exchange réaction between
oxygen and the water vapour or ecar-
bonic anhydride in the presence of
platinum. T. Morita and T. Titani. Bull.
Chem. Soe. Japan, 13, 357—370 (1938).—
CO. and the waler vapour, being mixed with
clectrolvtic oxygen oblained from the ordinary
water, were passed over platinum asbestos or
a platinum wire at various temps.,, and the
exchange reaction between the hydrogen isoto-
pes were examid. When platinum asbestos
was used as a catalyst. the ami. of the ex-
exchange is very small below 400°C. and
suddenly increases at 400—s500°C, until it
reaches a max. above 500’C. Both the water
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vapour and carbonic anhydride make the
exchange of almost the same degree at the
same temp. In Lthe case of a platinum wire
used as a calalyst, the ami. of the reaclion is
far smaller than in the case of platinum
asbestos. which may be ascribed to the size
of the surface aren. The amt. of the exchange
reaclion in the presence of platinum asbestos
has no relation to the mixing ratio of the
water vapour lo oxygen over a wide range.
From these facts and the fact that the min.
temp. (about 400°C) at which the exchange
reaction is obs:rved is the same as that at
which the secondary activatel adsorption of
oxygen by platinum starts, it was concluded
that the secondary activated adsorption by
platinum plays an important 8le in the ex-
change reaction between andd  the
water vapour. J-.C.L.

oxygen

t47. Direct photographic impression of
cosmic ray in magnetie field. T. Take-
uchi and T. Sugita, Droc. Phys-Math. Soc.
Japan, 111 20, 221—222 (1938) 2 figs—1y
means of 2 Wilson chamber and an electro-
magnet, curving of cosmic
magnetic fiekd was investizated by several
physicists.  But for the fint time direct
phatographic impression of curved tracks was
successfully obtained by the present authors.
The special sensitive plates were' placed ver-
tically Detween the poles of a Naganka
electromagnet excited by a current of strength
15 A, the polar distance being 1.7 em. A6
cm block of lead’ was place] 10 em'above
the poles. Afier about 1/; month, they were
developed and examd. by a micioscope of
magnification 300. The authors mneasured
these curved tracks generated by cosmic
radiation and found that they carresponded
1o energy of about 66,000 e~V and less, In
addition to the above-mentioned tracks. there
were also seen straight ones, capable of
perelrating the thick lead block. Autliors.

radiatiom  in

148. Quantum mechanical resonance
and internal rotation. S, Mizushima and M.
Kuba. Bull. Chem. Sve. Japan, 13, 174—
181 (1938).—The dielectric consts. of the
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vapours of methyl acetate, methyl chlorofor-
mate, and ethyl chloroformale were measured.
The temp. dependence of dipole moments of
thes= compds. was discussed from the stand-
paint of the effect of single bond-double bond
resonance upen the juternal rotation. In acids
amd esters the strong carboxylic resonance
imparts the double bond character to the C-0
bond of the actual molecule
to such an extent that practically the com-
plete .inhibition of the internal motion is
realized at ordinary temp. while replaccment
of hydrogen of H-COOR by chlorine or
methoxyl group greatly reduces this donble
bond character, so tlat the internal oscillatory
iotation of finite amnplitude can lake place
about the C-0Q bond as axis. Authors.

** mesomeric”

149. On the theory of dielectric con-
stant of gases under high pressures.
M. Kubo. Bull. Chem. Soe. Japan, 13, 167
—173 (1038).—'T'he repetition and completion
of the theory which was already reported.
{(Sei. Papers Inst. Phys. Chem. Reseaveh, 27,
295 (1038)) J.C.L.

150. Tables of the density and the
kinetic viscosity coefficient of the air.
L. Tani and K. Isii. .J. Aderonautieal Fezearch
Tust. Liky frup. Univ., 165, 250—255 (1938).
—The values of the density and kinelic vis-
cosity coells, were caled. The temp. and press.
ranges were —10"~40" and 740~-775. mm resp.
The density p was caled. according to
Tamaru’s suggestion. and the viscosity coeff.
2 was from the following expression: p—
o0.00c0c182 1{14-0.00276(t—15) }kg./m*. Lrom
“(hese values the kinetic viscosity coelf. was
oblained. J.CL.
151. The influence of kaolin and por-
celain clay on ‘the equilibrium of
hydregen ion. K. Yoshida and K. Iliroki.
Kyoto Furitaw Jka Daigaku, 12, R82—888
(1937).—The influence of kaolin and porce-
lain clay on the equil. of the hydrogen. ions
of HClI anmd NaODIl was cxamd, by the
method of hydrogen pas electrode. Tt was
. found that kaolin made 11 combine in [ICL
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piving no influence on NaOH, while poreelain
clay made OI1’ combine in NaOl, giving
no influence on FIClL. To the H combina-
ton of kaolin and (he OT1’ combination of
Freundlich’s  adsorption

Lol

porcehin  clay s
isotherm applicable.

152z The cathode - luminescence of
luminescent aluminium oxide. E. [wase.
Set. Papers Inst. Phys. Chem. Research, 3%,
761—774 (1938).—On several specimens of
ntural aluminium oxide minerals from Japan
as well as from foreign countries, the lumi-
nescence under the excitation by cathode rays
was examd. Spectrographical  studies  were
made on the cathode-luminescence exhibited
by some specimens of Japanese corundum,
As the specimens of ruby from North Carolina
exceed any other in the Dbrightness of lumi-
nescence, so ils emissions given by both the
cathode rays- and the ultraviolet rays-excila-
tiom and its light-transmission were investigatal
in some details.  Some of the emission baruls
here olwerved have not yet been recorded Ly
any former investigators, On the luminiferous
synthesized  materials, ALO-Bi. ALOL-U,
Al=-Sm, ALO=Mn, and ALO-Cr, there
were also examd. the influences of the
- concn, of activation and the calcination temp.
upon the colour of cathode-luminescence.
Author.

153. Image made by X-rays radiated
from a crystal surface. T. Fujivara and
1. Takeshita. .J. Sei. Hiroskima Univ., A,
8, 297 —30z {1938).—Casting the K s X-rays
of Cu and Zn, which were radiated from the
same point of the anticathode, on (100) of
NaCl, an interference image made by the
reflected rays {a similar one oblained by H.
Seeman :  Ann. Phys. 7, 633 (1930) is dis-
cussed]. J.CI.

154. The velocity distribution in an
atomic beam and the free path as a
function of veloeity. N. Sasaki :and -}M.
Fukuda, ZPrec. Imp, Acad. 14, 166—1fiy
(1938).—A beam of sodium atoms was sent
through an inhomogeneous magnetic field
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{Stern-Gerlach), The intensity (listribution’ of
the velocity spectrum thus produced was
measured with a hot tungsten filament. “T'he
result shows a deviation from the Maxwell
velocity distribution law, slower atoms heing
deficient. The deviation was explained
guantitatively by taking into account the
scattering effect due to the sodium vapour

cloud formed in front of the fumace slit.
Authors,

155. The mean free path in gases con-
tained in a vessel. M. Siito. J. Ins.
Elec. Eng. Japan, 59, 231—233 (1939).—
The author considered low the mean free
path (1) in gases contained in a vessel must
be madlified as compared with that (F) in the
frec space and caled. the mean frec path of
electron moving to a certaiv direction in a
gas fillel wvessel, which was geometrically
simple, as lollows :

(1) between two paradlel plates t cm apart,

1
I=F[1+—~ (7 — IJ]
(2) between Lwo coaxial cylinders,

(a} when moving from the inner (radius
R,) to the outer (radius R.).

21 (R.—[b
I_E[ RE-RH T

2F(R, 4 ) Ry

TRy ¢ ]

() when maving from the outer to the
inner,
2F(R,+1)
I__

#[1- RA—R,
2F(R.,+F) Bl

Ty
The above relations are «liscussed with
respect to many curves and the case of con-

centric spheres also described. Author.

+

156, Electron density and interatomie
distances in tetragonal pentserythritol.
L. Nitta and T. Watanahe. Sei, Papers fast.
Phys. Chem. Researeh, 34, 1669—1680 (1938).
—DBy us2 of Cu K radiation filtered through
Niand Mo A filtered through ZrU, and SrQ,
oscillation, rotation and powder photographs
were taken of pentaerylhritol. The photo-

13n No. 6 (1939)
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metered] intensities of the (MO} and (KOJ)
reflections were utilized in the Fourier synthesis
of the electron density. Contour maps were
prepd. for the projection of the electron
density distribution uwpon (001} and (o010}
The obtained atomic parameters are: x=o0,
y=0. z=0 for the central C; ax=o.160, y=
0.128, z=0.100 for the methylenic C; and
r=0.312, y=0.248, z=o0.00z fur the hydroxyl
O atoms. The interatomic bond distances
are : C-C, r.53 A,; C-0. a5 A, O-(H)-0,
2,70 A. The valence angles are :  ZCHala),
C. CHL(b), 1107 ZCH.fa), C, Clls{c). 1097
ZC. CH,. O, 1038, ZCH(a), Ofa). Ob).
1165 ZCH.{a), Of). O{c}. 139}"; this shows
nearly a tetrahedral distribution of the methy-
lenic C atoms about the central C. The (co1)
contour map indicates the deformation of the
electronic clouds of O atoms, heing presumably
direct evidence of hydrogen bridge formation,
Authors.

157. Photographic speetrophotometry
of a continuous spectrum. T. Azuma.
Mazda Kenkyu Jiho. 14. s1—ua (1939).—
The photographic spectrophotometry of a
continuous spectrum is carried out as fol-
lows :(— (1) Taking Mazda gas flled optical
pyrometer standard lamp lighted at color
temp. 2800K as the standard. #ts spectrum
with intensity marks indicated by a steppel
sector or a gradation filter placed before the
slit was taken and the micro-pholometric
curves al each step were superposed taking
care o bring the wave lenghths logether;
while the microphotometric curve of the
spectrum of a test: lamp (in this case the
luminescent ‘spectrum of a sulphide phosplior)
aken on the same photographic plate by
the same exposure is superposed also on thenm.
(z} The relative spectral imensity curves of
the test lamp were caled. and plotted assuming
the intensity at each wave length ol the stan-
dard lamp as 1co, making very small number
of calibrations in view of the undulation of
the curve. (3) The relative spectral energy
distribution of the test lamp expressed in term
of normal spectrum s obtained by multiply-
ing the relative intensity at each wave length
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with the relative spectral energy of black
body at 2800°K. Furthermore, there are dis-
cussed the important exptl. factors :— {1)
condition of noting the intensity marks with
the Hilger stepped scctor. (z) minimizing of
the errors caused by the lens chromatisms by
the use of diffused silica glass. Author.

158. The variation of intensities of
spectral lines with the direction of
observation in the Stark effect, [I.
Kubota.  Sei. Papers Dust.  Phys. Chem,
Heseareh, 36. 7—11 (1939).—T'he relative
intensities of spectral lines in the Zeeman. or
Sitark effect arc well known both from the
expll. and theoretical points of view, when
they are olserved parallel or perpendicular to
the direction of the field (longitudinal- or
transversal-effect). Ilowever, as to the case
when the ditection of the observation is not
parallel or perpendicular to the ficld, there
las been very little work done. In the pre-
sent paper, the author proposed an expression
fur inlensity at an arbitrary angle and com-
pared it with the exptl results got by Lo-
Sardo tube having a rotating axis.
Author,

159. On the Stark effect of Ne 1II
spectrum. Y. Ishida, T. Tamura, and G.
Kamijima. Sei. Fapers Inst. Phys. Chem.
HResearch. 36, 12—30 (1919).—The spectram
of Ne Il was measuared (irst by Merton. Later
L. Bloch, E. Bloch, and Dejardin measured
more lines extending to ultra-violet ; their data.
were classified by de Bruin and Kichlu on
the assumption of LS-coupling. De Bruin
continued the analysis further and detd. the
absolute term values. Ryde measured the
Stark effect of the lines in the violet range
and classified some of sf-configuration. Using
the beryllium cathode in Lo Surdo guariz
tube, the authors have investigated the Stark
effect of this sprctrum and found many lines
emiltedl by 3d-nx transitions. The Stark effects
af the lines of this category behave similar to
that of helium. As to the coupling, the lower
configurations scem to obey the normal coup-

ling, while, as n increases, they seem Io
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follow jj- coupling. Incidentally, the authors
have evaluated the absolute term values.
Authors.

160. Chemical studies by means of
molecular beams. VII-VIII. A method
of measuring the intensity of potas-
sium atomic beams with an incandes-
cent tungsten surface. (1—2). K. Kodera.
Bull. Chem. Soe. Japan, 14, 114—121, 141—
147 (1939).—The surface ionization detector
of atomic beams was studied, in which a
tungsten ribbon was used in place of a fine
Atoms of the beams were con-
densed on the cold ribbon surface and the
deposit was flashed. ‘T'he evaporated ions by
flashing were measured by a ballistic galvano-
meter. It has been proved that the methol
is excellent in measuring  very allenuateil
beams of larze cross seclions. Besides, the
behaviour of adsorbed potassium atoms on
the tungsten surface was stodied and ihe
following resnlts have been obtained :—Tle
ribbon sarface is uniform for the ionizaton of
potassium awms. To evaporate the adsorbel
atoms as jons, the ribbon must be heated
above Soc®C. When the surface concn. of
adsorbed below o.04 of that of
monoatomic laver, the uum‘)tele jonizalion is
effected hy flashing, The ionization efliciency
of the adsorbed atoms by flashing as a func-
tion of the surface conen. is found to be in
anad agreement wilh the caled. one. The
adsorbed atoms begin to migrate on the
surface when heated o 500" —790°C, A simple
method of detg. the heat of activation of the
surfice migrtion is proposed. Author.,

filament.

aloms s

161. On nuclear force. T. Takeuu. Gaku-
Jitu Kyohs, 14,217 (1939).—From the author's
new idea which was used in calcg. the mass
of yukon, a formula of  beta-disintegration
was oblained. Author,

162. Photographic demonstration of
uranium fission. T. Takeud. Budl. Tokyo
Univ. Eng., 8, 285—286- (1939).—It was
shown by direct photographic impression that
uranyl acetate irradiate ! by y-rays of radium
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sulphate was partially converted to an element
of less radioactivity and, when bombarded
with photo-nuclear neutron, it gave long tracks
of emitted particles during the fission,
Authior,

'163. The promoter and supporter. V.
Change of the active surface of a
eatalyst by adding a promoter and
supporter. S. Tutami. J. Chem. Soo
Japan, 59. 893-893 (1938).—In the rcactin
(). CO+H.—~Benzine and in the hydrogena-
tion of CzHg (11), the effect of the amt. of
Cr and kies:lguhir added o Ni on the activity
of a Ni-Cr catalyst is exanul. and compared
with the case of a Ni-Al catalyst. (i) In reac-
tion (1) the most favourable ratio of Ni:Cr:
kieselguhr i 100:7.5:350 and’ the catalytic
activity is higher than that when the ratio of
Ni: ALO, : kieselguhr is 100:10:100. In
reaction (11) the result is reverse. (i) The
promoter and supporter serve to keep the
reducing metal from melting ball at high
reduction temps. A relatively large amt. of
the supporter is required as compared with
that of the promoter. (i) In reaction (1) the
ratio of Ni to the most favourable amt. of
kicselguhr s 2 21, while in reaction (I} it is
1 :50. 'This may be ascribed to the difference
between the magnitwle of the CO mulecule
and that of the CoHe and to the difference
Letween the kinds of these two reaction.  The
reduction of Cgllg is a true hydrogenation,
while the reduction of CO is a reaction similar
to that of a free radical-+hydrocarbon. In
the latter case, n metal carbide is formed as
an intermediale product and then such radicals
as CH=. Cll,= and Cl1;—, arc formed.
JCI.

163. Excitation of the Balmer and
Paschen series of hydrogen and heavy

hydrogen by electrodeless discharge.
H. Nagaoka and T. Misima. Sei. Papers

Inst. Phys. Chem. Rescarch, 34. 43 1-956
(1938).—T'hrough hydrogen or heavy hydrogen
kept in a tube 15 cm. in diameter and 100
cm. in length, electrodeless discharge was
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passed by means of an excitation coil with a
transformer of 3 KW and a condenser of o003
#F and the discharge was kept on by passing
compressed air through the spark gap to he
photographed by means of a Steinheit GH
spectroscope. The Balmer seriesof H and D
was photographed as far as n=23, excluding
the secondary spectra, and n—37, including
what were like the secondary spectra.
. J.C.I.

165. On the continuous emission spect-
rum accompanying the resonance lines
of neon, I\ Takamine, T. Suga, Y. Tanaka
and G. Imotani. Se. Papers Inst. IPhys.
Chem. Researeh, 35, 247-454 (1939).—When
a condensed discharge is passed through a
neon tube contg. a small amt. of nitrogen, a
conlinuous emission speclrum  extending o
about 501’& is observed on the longer wave-
length side of the resonance line of neon A
744 A.  From the fact that the longer wave-
length limit of this emission continuum corres-
ponds energetically to the *37*(X") level of
the molecular nitrogen, it seems likely that
the phenomenon shows a certin resonance
effect belween the excited neon atoms and the

nitrogen molecules. Authers.

156. Vibrational analysis of CCl bands.
T. Horie. Proe. Phye.-ath. Soe. Japan, ITI,
21. 143-148 (1939),—The band-spectrum of
CCl in emission has been obtained by means
of condensad discharge through continuous
flow of carbon tetrachloride vapour,  Its vibra-
tional structure has been investigated. The
heads are represanted approximately by va=
{g:gggi}-&-q;;ﬁ v 188 v =861 v+ 3.5

v/’% The transition is probably T2 [T,

Author.

167. Beta-ray spectrum of *Na. S
Kikuc¢hi, Y. Watase, ]. Itoh. E. Takeda and
& Yamaguchi.  Proc. Dhys.-Math. Soe. Japan,
III. 21, z59-260 (1939).—The Dbeta-ray spec-
trum of *Na was investigatel with the
magneljc spectrometer which was used in the
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authors™ previous expls. investigating the beta-
ray spectra of RaE and ®N. *Na was pro-
duced by the Osaka cyclotron by bombarding
NaF with deuterons 5.2 Mev in energy. Irom
the energy distribution curve of the spectrum
the authors estimated. the upper limit to be
1.37+003 Mev. This value is considerably .
lower than the inspection upper limit obtained
by Kurie and others and Amaki and Sugimolo
from the analysis of Wilson chamber photo-
graphs. but it is in agreement with the value
obtained by Feather by the absorption method.
‘The number of electrons ia high energy region
is much smaller than expected from the K.--
U. theory. As for K-U. plot. the authors
get for the theoretical upper limit 1.93 -Mev,
which is 0.56 Mev higher than the inspection
upper limit.  The general Rature of the plot
in low energy region is different [rom the case
of "N, In the latter case, the Iow energy
electrons were relatively more abundant. The
Fermi plot can.be representectby straight lines
having knicks at 1.15 and 0.6 Mov. As the
transition from *Na to Mg is considered o
be * forbidden,” the direct comparison of the
result with the theory is at present impossible.
However. il we assume that the Fermi dis-
bibution function is approximately valid both
for allowed and forbidden trapsition. the #*Ag
nuclens should havé excited states at o.22
and a.8 Mev, and the ganmma-rays of energy
0.z2, 0.6 anl 0.8 Mev are expected.
Authors.

168. Gamma-rays accompanying the dis-
integration of “'Na. 5. Kikuchi, V. Watase,
). Ttoh, E. Takeda; and S. Yamagichi. Proe.
Phys-Math., Soe. Japan. 11T, 21, 260-261
{(1939).—Gamma-rays accompanying the is-
integration of **Na was investigated by analy-
sing the secondary electrong emitted fiom a
carbon  plate by the magnetic spectrometer.
There are two groups of Compton electrons
of approximately the same- intensity having
max. energy edges at 2744007 and 1.z

+0.05. Mev and less clearly the third group
at 0.6 Mev. The energy of ihe corresponding
gamma-rays are 2.97+£0.07, 1.49:£0.05 and
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about o8 Mev resp. The gamma-rays from
=Na was investigated by Richardson and it is
reported] that they consist of three lines of
energics 3.00. 2.04 and 1.01 Mev, whose in-
tensites arc in the ratio of about 0.65 1095 :
1.05. The energy value of the handest com-
ponent is in good agreement. But as to the
other groups, disagreement is far above the
exptl. error.  In connection with the beta-ray
spectrum, the analysis of the gamma-rays of
energy lower than 1 Mev is important.  The
present tesults are not sufficient to  decide
whether the knicks in  Fermi plot are really
connected with the excited stales of *Mg
nucleus, although the .8 Mev gamma-ray is
just to be expected from the beta-my analysis
reported] in the preceding note.  Authors.

169. Photo-conductance of the dye-
sensitized silver bromide and the mecha-
nism of the dye-sensitization. 1. N.
Kameyama and T. Fukumoto. J. See. Chem.
Ind. Jupan, 42. 489-492 (1939).—Samples in
in form of thin flat plates of thickness nbont
100 st were made ol silver bromide by fusing
. and leaving it to cool and crystallise between
two perfectly fat surfaces of two picces of
pyrex glass. They were well annealed, all in
the dark mom. Two fine wires of gold were
imbedded in the samples previousty, and a strip
of area, Tmm by 10mm, was made for the mea-
surement of electrice onductance.  As tlie con-
ductance was small, a system of the Ialanced
d.c. amplification was arranged for the ampli-
fication of the smail current. The spectral
distribution of the photoconductance was detd..
either in the case of silver bromide alone, or
in the cases of silver bromide sensitizedd with
sensitizer dyes. T'he spectral distribution of
energy of this optical system at the place of
the sample had previously been detd. by the
thermopile, In the case of silver bromide
without dyes, the photo-conductance was max.
at 454~458 my, and the spectral distribution
of phntv-conductance -corresponded well with
the photographical ssnsitivity. In the case of
erythrosin, a photo-conductance range with the
max. at 560 my was found, besides the usual
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pure silver bromide range. This corresponded
well to the photographic sensitivity. The
conespondence of the spectral ranges of the
photographic sensitivity and the photo-con-
ductance were also found in cases of krypto-
cyanine and dicyanine. In the former the
max. of the photo-conduciance was at 745
my and in the latter the maxima were at 670
my and §68 my. besides the usual one of
silver bromidde. From these facts the authors
conclude that electrons are set free or, in other
words, elevated to the conduciion band by
the energy absorbed by the adsorbad sensitizer-
dyes, and this is the origin of the litent image
due to the dye-sensitization,  In the expts.
using  kryptocyanine, although that amt of
light of 735 mg which corresponded at least
1o two quanta for each ion of Br and Ag?
on the surface had been thrown upon the
sample, the degree of the photo-conductance
did not show any sign of decrease. Although
several invesligators have shown that one mole-
cule of sensitizer dye is adsorbed for every ten
or more of Agt or Br™ ions on Llhe surface,
the above result would indicate that the dye
is not destroyved afier the absorption of light,
that is, the function of the sensitizer dye is the
transmilter of energy. Authors.

170. The kinetics of the hydrogenaticn
of ethylene with nickel. II. 0. Toyama.
This Joumal, 12. r15-121 {1938).

17l.lEmissi0n spectrum of the flame
of bromine burning in hydrogen and
mechanism of the reaction. I. Kitagawa.
This Joumal 12, 135-147 (1938).

172. On the photochemical decomposi-
tion of ammonia. & Shida. "'his Tournal,
13, 12-30 (1939).

173. Emission spectrum of the oxy-
hydrogen flame and its reaction mecha-
nism. L Formation of the activated
water molecule in higher vibrational
states. T. Kitagawa. This Journal 13, g6
107 (1939).
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174. The vapour pressures of both
heavy and light hydrates of BaCl. M.
Homma and 1. Takai. Bell. Inst. Phys.
Chem. Research., 17, 331—337 (1938).—The
dissben. vapour press. of BaCle. zH, 0= BaCle
H.O+4+H.,0 and BaCly2D.0BaCl-D.0+
D.0 were measured in the temp. range 25°—
55" by means of a tensimeter. The former
reaction was expressed by 103 pum.=—2.903/7
+10.8129 and the latter by loT pum.=—
3.102.5/ P+ 11.135. The ratio of both dissocn.
press. approached 1 with rising temp. as 1.10
(257, 1.04 (35, 1.03 (459 and 1.ov (s5°).
From thess results 4F° and 4H of hydration
by water were calcd. and compared.

J.C.L.

175. Free energy of the formation of
aqueous solutions of salts. VI Free
energy of the formation of agueous
soln. of Na.B0O, and K.80, T. Takai
Bull. Inst. Phys. Chem. Hesearch. 17, 338—
341 (1938).—Combining the wvalues. of the
differential free energics of the dissoln, of
Na.S0, (anhydrate) in Na.8O, solns. of
various concns. caled. by Sibata, Murata and
Toyoda, and those of K80, in K.S0, salns.
by Murata with those of dilution caled. from
the wvapour press. of Na,80, and I,SQ,
solns. by Pearce and Fcksirom, lhe values
ol integral free energy of dissolution of Na,SO,
and K80, at 25" were caled. J.C. L.

176. The chemical equilibrium in the
heterogeneous system MgO(s)+Cl.(g)2

MgClL(s)+ 0.() at high temps. K.
Nakazima and ‘I'. Okuno. Tech. Repts. Kyu-
st Dmp. Univ.. 13. 49—s6 (1933).—The
equil. consis. of the reversille reaction. MgO(s)
cuezmimlg{s)+% O.(g). at 350°. 600", 650°
and 700'C. were statically menasured and the
numerical values kinetically obtained from
these consts. were compared with those of
other investigators. The resulls obtained by
the authors are as follows:

log Kp’=1.7036—1,218/ '
AF*=—9.570—4.95T In T +0.000251*
+45.60T
JFugy=—4,330 cal,
A4Sy = —12.39 cal./deg. J.C.L.
177. On the dissociation pressures of
hydrates. IV. Vapour pressures of
MnCl,+4H,0 and MnCl,.2H,0. K. Sano.
I Chem. Soe. Japan, 59, B4fi—B4B (1938).—
By means of a glass spring manometer, disson.
vapour pressures of MnCls4H.0 and MnCles
2H.O were measured and the
obtained are as follows :
MoCla4H,0 :
log PH.O(mm.) = —2.803.810/T+ 10534
AMuCle2H.O :
log PHO(mm.}= —3.098.86/T+10.373.
From these resulls, the free enerey is caled.
ag follows :
MnClL-41,0=MnCls 211,04+ 211,0 ;
AFugg=3,616 cal., 4Hm=20,500cal.
MnCl,-2H,O=NMnCl.42H.0 :
JFuy=7,936 cal., J1lusy=28,378 cal.
J.C.L.

relations

.

178. The Faraday effeet and the con-
ductivity of electrolytic solutiens. A.
Okazaki. Mem. Ryoiun Coll. FEng. XII, 33
-43 (1939).—(1) It has been found that the
equivalent percentage increments 4 of Verdet's
_ nwi®

SRR
of the solns. of alkali halides have lincar rela-
tions with the degree of dissociation i or the
equivalent conductivity 4 over the concn.
range of m<(6: 4=B+(A~-H)i=RB+(A—B)

f:f (2) By graphical extrapolation to i=1
n

const. w and the rotation const. 1)

or 0. the valves of A and B concerning w
and I} have been detd. T'he A -value of an
electrolyte may be composed additively of the
moduli characteristic of the component jons,
(3 The molecular rotations of the salts in
dissociated and undissociated states have been
evaluated by using the values of A and B.
Aulthor,
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179. The Faraday effect of strong
elecrolytes in agueous solutions. VIL
NH,C1l, BaCl,, NaNO, KNO, Na,80,
ZnS0, and NaClO, A. Okazaki. Memn.
Ryojun Coll. Eng., XII, 45—060 {1939)-—(1)
The relation between the magneto-optical
rotation and the concn. of the aqu. solns. of
NH,CI, BaCl.. NaNO,, KNO,. Na.S0,, ZnSO,
and NaClO, has been studied for D-lines. It
has been found that the corrected molecular
rotation M[D] of the chlorides decreases with
increasing conen. and that of NaClOy; increases
slightly, while those of the nirates and the
sulphates are nearly independent of concns.
(2) The value of M[D] in dissociated stale
has been detd. by graphical extrapolation to
infinite dilution. By using this value of M[D],
the corresponding value of moleculer refiac-
tivity R and the ardinary dispession data, the

4 N . .
value of B for the dispersion electron, ils

numbsr per molecule and the wave-length of
the ahsorption-band of Lhese electrolytes (except
for NaClO,) in dissociated states have been
evaluated. Autlior,

180. Reduction-equilibrium of FeO in
liquid iron by hydrogen. 1. Tajiri and
7. Shibata. Tetsu-io-Hagane. 25, 194—197
(1939),—For the purposz of delg. the
chemico-thermo:lynamical values of Fe() at a
high terap.. which plays the maost important
rble in the chem. reaction of the steel-making
process, a known mixt. of steam and hydragen
was passed over the liquid iron. heated by a
high-frequency induction fumace at a temp.

between 1,543°— 1,700, to establish the
equil. :—
FeQ(in Fe(l))+ 1 L. Fe(l) + H.O(g):

Pitgo
Pﬂ:' FCO%
caled., where the oxygen content was detd.
by the hydrogen-reduction wmethod. From
the results, the relation between the equil.

const. and temp. is given as follows: log
- 601z .
B-=‘—:T;__3-33 ......... (I).

And the equil. consl. K= wis

Using  equation
(1), the equil. const,, detd. at each temp., are
reduced to the values at the same temp. of

1,600°C., which depend only on the temp. and

‘some binary gas mixtures.
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are independent of the amt..of FeQ in liquid
iran 1 ¥eO in this case bebaves asan ideal sonl.
Irom eq. (1), TFe (l)+% 0.=FeO (% in Fe)
AF°=—29930—2.40T, Fe (l)+% =FeQ (1),
and F'=—61046414.85T are given. And the.
equil. consts. of the following reaction. Fe (in
fe(l)) +-COFe () +C0,......(2) are expressed
Bl -
cm = 197°
P Fc0% T 488,
From the above, equil. consts. at several temps.
were caled. lo compare with the expll. values.
Author,

as follows: log

181. On the thermal conductivities of
1. Tshikawa
and K. Hijikatn. Bull. Inst. Phys. Chem.
Researeh. 18, 3o1—415 (1939).—This work
was undertaken with the purpose of making
us? of a thermal conductivity methiod of gas
analysis in the accurate investigations on chen.
problems. In this report he thermal con-
ductivities of two  Dbinary systems CO—Ha,
The thermal
conductivity of each pure gas was studied in
comection with ils press. up to nearly 1 atm.
The thermal conductivities: of the binary
systems, mentioned above, were mcasured at
several const, press., and their results discussed.
‘'ne expts, were carried out be inserling a

and N.—H. were investigated.

conductivity wire as one of the arms of the
Wheatstone bridee, and hy measuring the
vollage which i3 proportional to the turrent
necessary to keep the temp. of the wire const.
By this method the composition of Lhe mixt.
can easily be detd. accurately. the max. error
being less than o.1%5. The effects on the
conductivity of the heat loss due 1o the end
cooling, and of the adsorption of hydrogen
by the wire were discussed. Authors,

182. Studies on the antimony metal
electrode for pH determination. M.
Tamai. J. Blochemn., 29, 307—318 (1939).—
Antimony metal electrode is said to be useful
for pll detn. Tts potential is related with pH
Ly the following eq.: E=e—d. pH. Bul the
values of e and d, already reported by many
authors, are widely diffiersnt. The author
has studied this deviation of e and d, and
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has come to the conclusion as follows. The
potentianl of the Sb electrode is not detd.
merely by the pH of the soln., but is also
influenced ‘more or less (and indeed is always
depress=d) by the nature and conen. of the
‘acid radical eontained in the soln. ‘T'he
depressing action is mest intensive in lartaric,
m-phospharic, axalic and citric acid ; sulphuric,
phosphoric and nitric acid are less active,
while in hydrochloric "and acetic acid it is
hardly detectable. The depressing action is
remarkable in concd. solns. and fades away
with dilution, becoming scarcely deteciable at
0.0001 mol. These characterislics are thoro-
ughly maintained even when the acid soln. is
neutralized partially or totally with alkali,
such as NaOH, KO, Ca(OIl), or Ba{OH)..
The deviation of e and d is caused by this
depressing action of atid radicals. More than
this, there are many factors of accidental
errors which disturb the reproducibility of the
measurement. Author.

183. Activity coefficient of strong
electrolytes in the concentrated solu-
tion. 8. Kaneko. Bull. Fleclrolech. Ilab.,
3, 219—420 (1939).—From the theory publi-
shed in the previous report. activity coefl. of
strong electrolytes in the concd. soln. s
caled, and the Lllowing formula is obtained :

Y — £? < vizi® b (i. 5
b p==piF T o TGN

vy C., C e

om / 1000 +in mé where ¥ is activity

coefl.,, & the charge of an electron, D the
dielectric const. of the solvent, k Bolzmann's
const.. T absolute temp., ¥ the number of
the i jons in one molecule, ¥, Lhe total number
of ions in one molecule, z the valeacy of the
i ions, x the rcm"proc.;]l of the thickness of
ion atm., a lhe mean diameter of an ion, N
Avogadro’s number, dv/om the partial molal
voluruie of the solute, C conen. of the suln.,
m molarity, and & the density of the solvent.
Author.

184. On the theory of fusion. A. [lara-
sima. Proe. Phys-Malk. Soc. Japun, 21, 156
—163 (1939):—A study of the parition func-
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tion and of ‘the equations of state.of solid and
liguid is made. By assuming the form of
mutual potential energy between two adjacent
atoms as consisted of a pambolic part (near
the equil. position) amd a linear par,
the author has obtained S-like isotherms as
in van der Waal's theory and detd. the
melting point by the condition of phase
eguil.  Lindemann’s formula 15 derived
and change of density upon fusion is caled.
Further, the thermal pressure in liquid is
caled. and compared with the result which

the author has got previously. Author.

185. On the thermal conductivity of
the system H,-HCI and the equilibrium
in the reduction of cuprous chloride
by hydrogen. F. Ishikawa and N, Imamura.
Bull, Inst, Phys, Chem. Nesearch, 18, 537—
547 (1939)~Using a cell with a straight wire
the thermal conductivilies of Ha and HCI
were measured at 257, the press. being varied
from zero to 500 mm. The thermal conduc-
tivity of the binary system, H,—HCI, was
measured at 300, 500, and 700 mm, and the
relation between the conductivity and the
compuosition of the mixt. discussed. Using the
result mentioned above. the equil. in the reduc-
tion of cuprous chloride by hydrogen was
studied at goomm and 290—400°. The equil.
const. may be expressed by log Ke=log p*na/
PHsa= —3824/T+5.399 (atm. units). The fol-
lowing thermodynamical values were abtained :
2CuCl(s) + 1. (1 atm.)=2Cu(s) +2HCI{r aim.},
dH=22964—10.74T+40.00306T% 4F =22964
+24.73T log I'—0.00306 T2 —100.69T. Cu(s)
+1/2CL (1 atm)=CuCl (5}, JHuw=—32080
cal, dFap=—28201 cal, ASme=— 13.02
calfdeg. Scum=21.30 calfdey. It was pointed
out that thes2 resulls were in faifly good
agreement  with the previous report of M.
Watanabe. Authors.

1S6. Thermo-dynamical studies on chlo-
rides. V. Reduction eguilibrium of
chromous chloride by hydrogen. K. Sano.
J. Chem. Soe. Jupan, 39, 937-940 (1938).—
By investigation of the reduction equil. of
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chromous chloride by hydrogen, the following
reaction was oblained :

(1) CiClad-H,=Cr+21ICl :
log Kp=-—10408.156/1406.748
1,075°K)

(2) CrCla+1,=Cr+2HCl:
4F° = 53.359 + 7.86 In T — c.co2025 T* —
88.870T
dH=53.359—7.86 T+o.o0z025 T*

(3) Cr+Ci=CrCl;:
AF°.=8z420cal.,  Jll.e=94.977 cal.
48.4,—32.07 EU.

(1) Si{CrCll)=2z06.92 E.U.

(at 8g3~

(N

197. The effeet of X-ray om various
electric potentials. K. Yosida. Aol
Furitsw Ika Daigaku Zassi. 22, 1128-1132
{(1938)—The radiation of X-ray exerts no in-
fluence on various potentials, soch .as the
phase  Dboundary potential of mercury and
sulphuric acid or formic acid, the potential of
a cell consisting of calomel electrode and 0.1
N or satd. potassium chloride, and the poten-
tial of the standard cadmium cell.  J.C.L.

188. A study of the clectrode poten-
tials of metals in aqueous solutions of
nitric aeid. Y. Yamamoio. Bull. Ins.
Phye. Chem. Feceaveh, 17, 614-641 (1038).—
Various metals, such as Mg, Al Cr, Mn, Fe,
C»n, Ni, Cu. Zn, Mo, Ag, Cd. Sn. Sb. Ta, W,
Pi. Au, Hg, Pb, Bi, C, &, haematite, piano
wire; 1325 Cr stainless steel, 7: 3 brass, nick-
rome alloy, etc.. were immersed in pure waler
or various solns. of nitric acid (10 different
conens. from 4.5% to 639%) for zo minutes,
and the changes of the potentials of these
metals wecre measured every 15 seconds by
means of a® valve potentiometer. A sald.
calomel electradle was used as the other clect-
rode and the change was expressed by the
absolute potential whose standard was the
potential of a satd. calomel electrode (4525
VY. The result observed was: C, Al 5i, Cr,
13% Cr slainless steel, Ta, W, Pt. Auw elc,
were hardly or never corroded, while all the
rest of samples were corroded.  The electrode
potentials either rose or fell immediately after
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the immersion and then gradoally became
const. Generlly speaking, the clectrade poten-
tials tended to riseas the conen. of nitric acid
became higher, but.those of Al, Zn., Mn, Co,
Ag. G, 8n, Hg, ete.. showed the min. for
a cerlain concn. of Mnitric acid.  As soon as
the conen. of nitric; acid ;reached to a cerlain
degree, a sudden rise” was noticed in the
potentials of Fe. piano wire; 139 Cr stainless
steel. Ni. nickrome alloy, etc. Tt has the
highest polential, + 1.6V, with Au, W. T4,
Mo, Ag, ete. coming in the order, and Mg
at the lowest, —0.7 V. The elecunde potentials
obtained after 2o minutes’ immersion were
plotted against the atomic numbers.  (Those
ol Mg. Mn, Zn, Cd, 8n, Pd, ete. lie periodi-
cally at the lowesl.) The degree of the corro-
sion does not always agree with the fluctua-
tion of the electrocle. polentials. JC.L.

189, A study of the electrode poten-
tials of metals in aqueous solns. of
copper nitrate. Y. Yamamolo.  ibid.,
680-693 (1938).—Dy immersing the same
melals mentione in the preceding expt. in
2, 8: 14, and 20% agueous solns. of Cu(NO,).,
Ltheir absolute potentials were measured. The
metals whose surfices remained unchanged -
afller 20 minutes” immersion are C, Al §j, Cr,
13% Cr stainless steel, Ta, W, Pr, Au, Hg,
etc,  All the rest of samples were affected.
T'he elecirode potentials rose or fell imme-
diately after the immersion and then, gradually
became const. I'he higher the conen, of
copper nitrate became, the Jarger the electrode
potentials tended to be. IFe and piano wire
gave 2 kinds of potentials, showing sudden
changes of the potential, while Cr. Mn, Pb,
etc.,, showed considerably complex changes of
the potential. TPt has the highest potential,
+1.2V, Au, Ta, W, Hg, Ag, etc.. coming in
the order, and Mg. at the lowest, —0.7 V. The
order of the magnilude of the electrode poten-
links of these substances is varied more or less
according to the concns. of copper nitrate.
JC.L.

igo. Researches on the electric
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boundary layer disturbance. XIV. The
biological water elucidated from the
view-point of the adsorption and dis-
persion of electro-magnetic wave, 1. S
Ueda and M. Shikata. J. Electrochem. Assoc.
Japar, 6, 333-336 (1938).—To make clcar
the form of biological water the authors in-
vestigaled the absorption and dispersion of
electro-magnetic wave in the Kaoliang-liquid
parafiin systems -of (I} South- and (II) North-
Manchukuo growth at 30°-110°C and below
6oo of frequency, and compared the dielectric
properties. Expll. Results: (i) The influence
of temp. on the loss of dielectricity—In both
samples conlg. about 6.5 water, tan 4 appears
not at low temps., bat with increasing temp.
{at lower temp. in (I} than in (IT}). (i) The
influence of the frequency on the loss of
dielectricity—Ahove 9o°C the max. of tan 4
appears in (1) and (I1), but not in the fre-
quency of the present expt. At the same
exptl. temp. the max, of tan 4 of (I) appears
in the higher frequency as compared with
that of (II), and, accordingly, the lower the
temp. is the longer the relaxation time is.
Consideration of the Exptl. Results: From
the water contd. in the samples and the type
of rofation of dipole in the-case when the
dipole moment of water is laid in the aliernat-
ing clectric field it is assumed that ([T} has
more intense affinity to water than (I).i. e., (11)
conts. larger aml. of adsorbed water than (I).
IL.  iid., 337-341 (1938).—Using the same
samples conlg. about 1925 water, the: similar
expt. was carricd out at 9°-45°C by means of
a specially made low temp. thermostat. Exptl.
Results : (i) The influence of temp. on the
loss of dielectricily—Each sample reaches the
max. of tan'd at a definite temp. below the
frequency of 3000. As the frequency is
towered, the max. point moves to the side of
low temp. Above the frequency of 3.0c0, the
lower temp. is, the more tan ¢ decreases and
tan 0 can not be cled. from the side of high
frequency. As (o the max. of tan ¢ in the
case of the same frequency, that of (I) lies on
the side of lower temp. (i) 'The influence of
frequency on the loss of dielectrocity—In the
cases of both (I} and (11}, below —:z0°, the
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max. of tan & moves to the side of low fre-
quency with decreasing temp.. and accordingly
the relaxation lime becomes longer as the
temp. falls. At the same temp, the max. of
tan 8 of (T1) lies on the side of lower fre-
quehcy as compared with that of (I) and the
relaxation time of ([1) is longer. Thus (he
similar conclusion to the preceding report has
been drawn. JC.IL.

191. The electrolytic solution pressure
of pure aluminium. I. 1. lgaasi and S.
Kodama. Nippon Kinzoku Gakhai-Si, 2,
463-466 {1938).—Though itis stated that the
standard electrolytic soln. press. Fk is 1.33~
1.69 V, yet the value observed by Endo and
Kanazawa is only .78 V. The fact that the
observed value is thus far smaller than that
calcd. thermo-dynamically may be ascribed 1o
the oxide film produced on the surface of Al
Therefore, the authors measured the press. in
question at quite a standstill, using an electrode
of such a purity as 99.0064% and in the
complete absence of Q. and oblained Ehs=
1.26 V. In this case a special attention was
paid to the change of the press. for the first
several minutes anil also to the.effect of the
gas introduced. NS soon as the electrode was
immersed in the soln. the press. gradually
ros>.  The introduction of hyvdrogen mised
the press., and that of oxygen caused a sud-
den fall in the press. and then raised il
J.CL.

192. The specific heats of some solid
aliphatic acids and their ammonium
salts and the atomic heat of nitrogen.
S. Satoh and T. Somabe. Sei- Papors Inst.
Phys. Chem. Research, 36, 97-105 (1939).—
The mean specific heats of oxalic, succinic,
pyrotartaric, and tartaric acids and their am-
monium salls were detd.  The atomic heat of
nitrogen  was deduced from e difference
between the molecular heals of ammonium
salts and their resp, acids. The atomic heat
of nitrogen was found to be about 1.8 in
some cases, about 6.4 in other cases and
generally about 4.2 which does not much
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differ fiom the value 3.5 provisionally detd.
from the study of various nitrides. Authors.

193. The vapour pressure of dissociated
water from hydrates. VI. The vapour
pressure of dissociation of MgCl.4H,0
and MgCL-2H.0. K. Sano. J. Chem. Soc.
Japan. 59, 1135-1149 (1938).—Using the
press. guage of p-butylphthalate ester, the
author mensured the press. in question and
obtained the following expressions: MgCly
"3H,0 : Jog pll.O=—33503.577/T+ 104625
and MgCl,2H.0 :log pH.O=-—3.601.093/T
+9.6130. J.CL.

194. A thermo-dynamiecal study of chlo-
rides. VIII. The reduction equilibrium
of manganese chloride by hydragen.
K. Sano. J. Chem. Soc. Japan. 59, 1150-
1153 {1038).—DBy the gas circulating method
the author caled. the equil. const. of NMnCl,
+I,=Mn+:2HCl at 820~go0°K, and ob-
tained log Kp = — 14,520.9681/T" + 7.4678.
ITence the llowing thermo-dynamical values:
AF°=70311+6.02T In T —o00175 1% —
»2.818T; 4H=r70,311—6.02+0.00:75 T*;
AF%4 = 57,187 cal.;  dHoy = 68,672 cal.;
ASag;= 38.54 KU,  T'he heat of formation
and the free energy of formation of MnCl. are
found to Dbe JH = —112,450 cal. and
dF°,.=—102,570 cal. resp. and Seys(MnCly)
=27.45 E.U. [4C.T.

1¢5. On the magneto-optical properties
of potassium iodomercurate solution.

MEILZEOES Vol. 13n No. 6 (1939)

#=Colloicd Chemistry and Surface Chemistry 197

T. Takei, Y. Hosino and T. Osakada. J.
Electrochem. Assoe. Japan, 7, 186-189 (1930).
—T'he potassium fodomercurate soln. was
found to be the most suitable one for making.
magnelo-optical inslruments, as the so'n. has
an extraordinarily high power of magneto-
optical rolation. In the paper, the followiny
magneto-optical and phys.-chem. properties of
the K, Hal, soln.. especially of the satd. water
soln, are described. (I) From the data mea-
surcd by R. Lucas & F. Gallais. the empirical
formula between Verdet’s const. V oand wave-
0.031%
A —0.132
The Verdet’s const. caled. from this formula
was found to show good agreement with the
authors” measurements. (2) The variation of
Verdet's const. (for )-line) with temp.: Vpe
=0.148.—0.000072 {t—20). (3) The specific
gravity at 20°C: di{*=3.11. (4) The absorp-
tion spectrum was investigated for the satd.
goln. 1/10 satd. soln., and 1/100 satd. saln.
(5} The transmission of lizht was it max. at
the wave-length 5800 A (the soln. showed
yellow colour). (6) The refractive index at
various ooncn. was measured. For sat. soln.,
np=1.7m (20°C). (7) The corrosion tests for
thirteen organic subslances and ten metals were
carded out. The arganic substances were
generally resistant, while the metals were very
corrosive except nickel and nickel alloys.
Authors.

length i () was derived : V. (20°C)

196, Thermal analysis of the oxidation
of sulphites. (I). H. Masuyama. This
Journal, 12, 168-191 (1938).

4—COLLOID CHEMISTRY

AND SURFACE CHEMISTRY

197. The influence of dryness of sam-
ples on the electrokinetic potentials.
K. Kanamare, T. Takada and K. Maeda.
Sen-izn Kogyo, 14, 132—136 (1938).—The
electrokinetic potentials of glass and nitrocel-
luloses  with  different degrees of dryness in
waler and alcohol were measared and the
influence of dryness, or the pressnce of the

residual solvated Jlayer. on these potentials
was examd. from the authors’ theory on
lyophilic propertics. JC.L.

198. On the adsorption of ammonia by
platinum black.. 1. Sano. J. Chem. Soc.
Japan, 59, 1399—1406 (1938).—The adsorp-
tion velocity and amt. of ammonia by platinum



198 ABSTRACTS

black subjected to sintering procedure con-
ducted under evacuation at 500°C for 3 hours
{and accordingly it may point to platinum
sponge) were measured at ¢°, 100°, 20C°, 3007,
400" and 500°C under 1 atm. press: Each run
of the ‘measurements being over, the gas was
collected and analyzed ; some- quantity of a
constituent which was not absorbed by dilute
sulphuric acid was found in it. In the case
where oxygen existing primarily as a surface
compdl. on platinum was removed previously
through reduction with hydrogen, the insoluble
conslituent above said might be considered
to be the mixt. of hydrozen and nitrogen
reselting from the décomposition of ammonia,
this appearing at 400°C and upwards; in the
case where not treated with hydrogzen in
advance; it mighl be nitrogen which manifests
itself at o°C and upwards. It was indicated
from calcn. based on these facts that ammonia
mizht bz adsorbed aclivatedly on platinum
at 300°C or more. Author.

199. On the catalytic decomposition of
hydrogen peroxide by colloidal plati-
num-carbonyl. I Sano. Bufl. Clem. Soc.
Japan, 13, 118—126 (1938).—The *catalytic
decomposition of hydrogen peroxide by
colloidal platinum-carbonyl as well as colleidal
platinum obtainable from it was examd. In
the former case, the reaction proceeds as
unimolecular after it passed through an in-
duction perio1; in the lalter case, it deviates
frorn unimolecular throughout the course of
the reaclion concermed. and this may be ex-
plamed io be due lo the retarding influence
of oxygen evolved from hydrogen peroxide
and adsarbed on the surface of colloidal
platinum. Some considérations were made on
these facts, Authar,

200. The sorption of gases on reduced
nickel. I. Hydrogen, oxygen; and hydre-
gen bromide. M. Takebayashi. Bull. Chem.
Soe. Jopan, 14, 47—53(1939).—Y. Urnshi-
bara and the present author have found that
reduced nickel: and reduced iron reverse the
direction of the addition of HBr to ethéroid
compds. in- the same way as oxygen. The
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expis. are by no means intended for an exact
investigation of the sorption itself, but have
been carried out with a view to knowing the
behaviours of reduced nickel toward these
gaseous substances. At 207, oxygen was more
rapidly and abundantly sorbed than hydrogen.
The sorbed hydrogen was desorbed in vacuum,
whereas the sorbed oxygen was not. The
whole oxygen sorbed is considered to be
chemically bound lo the nickel, and the
oxygen was parlly removed from the nickel
by hydrogen. In the durk. FIBr was sorbed -
graduaily and extensively, suegesting an ac-
livated adsorption. Reduced nickel, saturated
with oxygen, consumed much more HBr, It
is supposed that traces of water formed by
the action of IBr on lhe oxvgen-stained
nickel accelerate the reaction of metallic nickel
and HDBr to give hydrogen and nickel
dibromide. Author.

z01. On the nature of foam. V. Phase
inversion and foam formation of
emulsion consisting of acetic acid,
benzene, and water. T. Sasaki. K PBull.
Clem. Soe. Japan, 14, 107—114 (1939).—
The heterogeneous region of the system con-
sisting of acetic acid, benzene and water (ABW)
is divided into three regions A, B and C,
referring o the typs of emulsion produced
by two different modes of shakinz. Systems
in region A and B produce water-in-oif and
oil-in-water  emulsion resp.  whatever the
mode of shaking, and those in region C
oceasionally produce both types of emulsion
according to the two modes of shakihg. The
region C is called the phase inversion zone
by shaking. Some systems of thir phase
inversion zone behave bolh foamy and non
foamy according to the wwo different modes
ol shaking. The existence of such foam-
nonfoam system i5 restricted in a porlion of
the phase inversion zone which at the same
lime forms a portion of foamy region of hetero-
geneous system of ABW. The difference in
nature or behaviour between two possible types
of emulsions produced by one and the same
system was compared i delails, and its
discussions were made. Author.
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202, The colloid-chemical studies on
systems of three-lignid components.
III. On the emulsification between two
inmiscible liquids with equal specific
gravity. N. Sata and Il. Okuyama. Bull.
Chem. Soe. Japan, 14, 135—139 and 147—
152 (1939).—It was studied the emulsification
between two inmiscible liquids, whose specific
gravity exactly the same. Such system of
liquid cpuld be prepd. from combination of
three liquids with different miscibility and
different specific gravity. It was treated the
systems; Benzene-Water - Carbontetrachloride,
Benzene-Chloroform - Amylalcohol  (iso}, and
Penzene-Methanol-Water. At adequate conen.,
they gave two-liquid-system with equal spe-
cific gravity. Emulsification and coagulation
in such systems were related with interfacial
tension, viscosity cic., Dbesides their specilic
gravity.  An expt. was carried oul, which
concerned  especially to emulsion-type. The
influence of gas-phase and vessel-wall were
shown o be the Duportant factors.  The
The emulsification with ultmsonic wave {430
K.C.) was also stodied. which gave almost
the same results as other researchics, with
ordinary two-liquid-systems of different specific
gravity. Authors.

203. Bubbling method of electrosmosis
measurement. H. Muracka and T. Omori.
Bull. Flectrotech. Lab.. 3, 413 —417 (1930).—
For a measurement of the velocity of clectro-
smotic flaw by moving of a bubble in Lhe
side tube of the Briggs' app., the suitable size
of the bubble was observed to be as large as
111 times of the diameter of the tube, in
which the bubble was situated. By this
method, the velocity of electrosmosis was
decreased first rapidly, then very slowly and
finally was const. with increasing of the
thickness of the membrane, the current or
voltage being adjusted to be const. A new
app. for an ultramicroscopical and electro-
phoretic method using a bubble was proposed.
Authors.

2z03. On the catalytic decomposition of
oxalic acid by colloidal platinum-
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carbonyl. 1. Sano, Bull Chem. Soe. Japan,
4. 121—131 (1939).—The decompn. of 2q.
solns. of oxalic acid {o.10, 0.05. 0.025 N) due
to oxidation accelerated by colleudal platinum-
carhonyl of red colour as well as colloidal
platinum of black colour obtainable from it
was, in the presence of oxygen and diflused
day-light, studied during a period extending
several hundred lhours at 25.0°C. and thirty
hours at 500°C. In the case where the red
sol is added as catalyst, the reaction procecds
as unimolecular after it passed through an
induction period and subsequently a transition
period, while in the case where the black sl
is added, it proceeds as the alove after a
transition period, o induction period present-
ing itself. The more dilute the acid soln.,
the more stable is the sol throughout the
course of the expt. and consequently, the
larger is the wvelocity const. It was shown
that the reaction should be retarded if cat off
from the supply of oxygen. The mechanism
of the reaction was discussel on these facts.
’ Author.

203. On the sorption of phosphorus
trichloride by active charcoal. K. Ari,
M. Kawabata and T. Takai. Duell. Dnst. Phys,
Chem. Research, 18, 356—367 (1939).—The
sorption of phosphorus trichloride by sugar
charcoal activaled by heating at goo® for 2
hours, has been detl. by a static method,
The instrument wsed for the measurements
was an all-glass app. which contains Jackson's
glass spring manometer and McBain's quartz
spring balance. The sorption isotheims, which
have peen deld. at 207, 307, anl 56° over «
rapge of press, below one atm., are in goor
agreement with [reundlich’s eq. and the
following egs. are derived from the exptl.
daln s awe=22.945 p*, aye=16.260 p*=4,
Aagpe=0.427 p>*™. llere, & is the sorption
amt. expressed in mg per 1 ¢ charcoal, and
p is the equil. press. in emllg. The empirical
cqs. for the isostere are caled. as follows:
log ]m=~'18.6691-——-—5%2,.

log pw=16.7779—

a 767 4217

_‘l.‘_,]ggpw=15.4550—ﬁl. . The em-
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pirical eq. for the isobar, n=a,—¥,1, where a,
is the amt. sorbed at o and 2, is the const.,
is obtained. The values of a, calad. by this
eq. can be represented by Freundlich’s eq.,
2,=34-120 p&®%. Thus the general ¢q. be-
tween a (mg). plcm), and t (°C) can be ex-
pressed as follows: a=a,—xp™, where *=
0.5735 and m=n0.13823. Authors.

z06. On the collodion membranes of
graded pores. S. Komagata. J. Efectro-
chem. Aswoe. Japan, 6, 256-261 (1938).—
Collodion membranes prepd. by the Elford
method under various comditions were used to
scperate waler fiom iso-propyl alcohol and the
relation batween the press. of water and the
amt. of running water was examd. An ex-
pression was derived 1o show the distribution
of the pores with respect to the radius of the
cylinder or the width of the salt when the
pore is regarded either as cylindrical or as of
the type of slit capillary.  Frowm this expres-
sion and the curve already obtained, the rela-
tion between the size of the pores anel their
number is graphicaliy obtained.  In the prepn.
of the membrane the addition of water makes
the pores larger, while acetic acid makes
The larger the pores are, the
TG

them snaller.
more widely they are distributed.

207. On the chemisorption of carbon
dioxide by reduced iron. II. K. Kawa-
kit This Journal. 12, ros-114 (1938).
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208. On the adsorption of hydrogen on
poisoned nickel. Studies at low tem-
peratures. S lijima. This Journal, 12,

148-155 (1938).

209. On the adsorption of hydro_g'en on
poisoned nickel. 1L S Iijima. This
Jonmal, 13, 111 (1939).

210. On the adsorption of nitregen on
reduced nickel. This Joumnal,

13. 42-48 (1939).

s lijfima.

211. Thermal analysis of the ecatalytie
action of colloids, I. Catalytic decom-
position of hydrogen peroxide by col-
loidal platinum. E. Suito. This Joumnal.
13. 74-86 (1939},

212. On the chemisorption of carbon
dioxide by reduced iron. III. Thermo-
dynamic consideration of the chemisorp-
tion. X. Kawakita, This Joumal, 13, 87-
95 (1939).

213. The decomposition of ammonia by
iron catalyst mixed with Al.0, and
K.O0. R. Kiyvama. This Journal, 13, 125-
136 (1939).

214. The decomposition of ammonia by
iron catalyst. K. Seva. This Journal, 13,
137-141 (1039).



