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Vol. %I, AIIGIIST, 1837 No. 4

          1-GENERAL AND 

   Polymorphy. K. Fudtino. Kagakrt-
&yoran. 3. 4t-Sa (1437)• The relation be-
tween ailotropies of H, N, O, C, and S, and 
their crystal and atomic structures, the polp-
morphy of the org, and the inorg. compd. 
and their suuctures in transition are generally 
discussed. J. C. L. 

   Effect of supersonic wave on KI 
and H:O,. S Kusano. Tohoku J. Ezp. 
Mad, 36, 199-t8o (tg36).-Supersonic wave 
separates I from KI. llilute H,O_ is slightly 
increased in morn. owing m the oxidation of 
water 6y the action of supersonic wave. 

                          J. C. L. 

   Graphical solution of a differnntial 
equation of diffusion and ehetnieal re-
action. J. Kunz and H. F. Johnsrorte. Sri. 
Rapla. Tohaku Imp. Univ., Honda Anniv. 
Vol., 418-4a9 (tq;6}.-When ta~o gases avers 
diffused in a liquid phase to reac[ on each 
other and left the racfion range, their mncn. 
at .certain point avere increased by the diffu-
sion and decreased 6y the reaction. 1Re 
increase and decrease are graphirrlly calcd. 

                            J. c. L. 

   Concentration of heavy hydrogen 
in a carbohydrate, T. hiorita and T. 
Titani. BrdL Chem. Soa Topan, 11, 6q5-
6q8 (1936). =Water formed by burning a 
carbohydrate n the air is g~6 T heavier than 
ordinary water. In thn case of cane sugar, 
cotton and cedar, the said excessive density 
is attributed to the conden;atioa of heavy 
hydrogen; the increase with heavy hydrogen 
is less than t r. The mncn. of heavy hydro-
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gen in water formed by homing cane sugar 
with the oxygen t.6 y less than in ordinaq• 
water is the same as that in ordinary water, 
so that oxygen in tune sugar is some T 
heavier. By examn. of the liquid formed by 
means of dry distills[ion of cane sugar, it was 
found that the oxygen was Oft 7 heavier. 
This value is accounted for by the assumption 
that oxygen carbonic acid gas in the arm. is 
tot t r heavier. J. G L 

   The magnet[c properties of ele-
ments. A survey. ~, F:dmunA. Soi. Repte. 
Tahoku, Inrp. Univ., Aonda Anniv. Vol.. 
a83-3o5 (tg36).-A survey is made of the 
magnetic properties of the elements. And it 
is pointed out that the elements in the solid 
state are nut generally magnetically simple, 
and that their exptl. result is hard to be ex-
plained. "I'he theor}• of magnetic susceptibility 
is outlined under six heads,-atomic, molecular 
and crystalline diamagnetism, atomic and 
molecular patamagnetism, and tpllective elec-
trons, troth free and bound, and the temp. 
rarjatiort, are considered in some detail as 
being of primary imporhnce in connection. 
with the soscepdbility of metals, comprising 
the great majority of the elemrnts, A table 
gram is given showing the Loom temp., 
atomic susceptibility, the variation with 
temp, and the change at melting point for 
all elements for which reasonably reliable 
results are available. T'he elements are then 
discussed in turn in approprLtle groups cor-
responding either to the columns of the 
periodic table or for the transition elements, 
the rows. J. C. L
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      The rotatory . dispersion of several 
  derivatives from alkyl tartrate. Y. 

   Tuzuki. Bull. Chem. Soo..Tapae, 11, 58b-

  jqz (tg36). The rotatory dispersion of the 
   liquids was measured over the wave lengths 

  between 6,yoSA and 435SA .vith respect to 
   the derivative of alkyl tartmtes. I[ was 

  Wand that it could be expressed with Drude's 
   expression of 1st term. Tfte absorption hand 

   of condensation mmpl. from keton lie in 
  the neighbourhood of t7jo~; and that from 

   aldehyde in the neighbourhood of a.roo.~. 
   "I'he relation between these values and chemi-
  cal structures i5 discussed. ]udging from the 

  dispersion ratio (a4.358/aj,46t) and the slue 
   of the. wave-length of the bands, it is mn-
   cluderl that the mtatnry dispersion is very 
   simple. J. C- L. 

      The exchange reaction between 
  chloroform and heavy water. i• Ilori-

   uchi and Y. Sakamoto. &afl. Char. .Soc. 
  Japan, 11, 6z7fiz8 (ig36).-A KOH solo. 

   neutral water; HSO.,, each mntg. heavy 
   water, and mixed wish CHCI„ were heated 

   in boilhtg water. From the estimation of the 
  amt. of heavy hydrogen which ecebanged 

  into CHCy and that of CI' from the demmpn. 
  of CHCI, it wns found that the exchange is 

  much faster than the demmpn. in KOH solo. 

                               /. C. L. 

      The exchange reaction between 
  chloroform and heavy water. Y.:vka-
   mota J. Chcnt. Soe..Tapata, 5T, n6q-rr74 

   hg36).-When chloroform was put in contact 
   with neutral heavy or acid heavy water {ootN 
   HSU,) at too°C, nn exchange reaction occur 

• hehveen them, while with alkaline heavy 
   water (o. uV KOHI a[ dre name temp., it is 

  found that an exchaoge reaction proceeds 
  slowly. 9 small quantity of alkaline chloro-

   (omt is decomposed, but its mte of demmpn. 
   is only a few percents of the rate of the 

  exchange reaction. Funher, general mnsidem-
   tion of the influences of acid and base on 

   the exchange reaction was made, and it was 
  concluded that (I) when oxygen in carbonyl 

  radical and &Gnsted acid have made hydra
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gen bond, the H. united with carbon is 
transmitted to the Bronsted base, and the 
final step is the process of H. united with 
carbon being transmitted to the base. (II) 
The final step of the exchange reaction of 
chlorofornz is the process of its iooisalion. 

                              ). c. t.. 

   Studies on the dielectric constants 
of gases and vapours VI. 111. Kubu. 
$ci. Papers Ind. Phya. Chars. Research, 30, 
tfiq-t 7q {tg36~-The dielectric musts. of 
tlm vapours of methylene glycol diethyl 
ether, ethylidene diethyl ether and diethyl 
Cvhonate, the molecules of which contain 
two active axes of free rotation, were 
measured and used to vale. the dipole 
moments at carious temps, The moment of 
methylene glycol diethyl elha increases with 
ruing temp. (wm t.zz D at j5.5°C to t.z6D 
at zoz.5°G The results were treated the-
oretically in the same way as in a foregoing 
paper (iLid. 26, t 79 (t q36).} ~rith the /ollowing 
conclusions. Intramolecular rotations are hi»-
dered -the molecule execmes rotatory oscilla-
tions about the position of min. potential 
energy, in rehich two ethyl groups are not 
located on the plain mn~. the central carbon 
atom and the two oxygen atoms. The same 
is true for ethylidene diethyl ether (from r.o7D 
al 55.3°C to t.ztD at zo3.t°C). The coo-
moot of methylene glycol diethyl ether is 
higher than that of methylene glycol ~.iimethyl 
ether, and thylidene diethyl ether has lower 
moment than the fomter. This is explained 
in terms of intramolecular forces. The mo-
ment of diethyl carbonate (t.o6 D) is, on the 
contrary, independent of temp. The sugges-
tion is made that thin is due to yuaotum 
resonance. Author 

   Studies on the dielectric constants 
of gaece and vapours. VII. M. Kubo. 
SrI. Papers Inst. Phya. Chars. Research, 30, 
z38-z43 1936).-The dielectdc consts. of 
the vapour of t.;-diozane were measured 
and used to wlc. the dipole moments at 
various temps. (from 55.fi°C to zo5.8°C). 
The moment found (a43-0.49 DJ can 6e
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accounted (or by tlx presence of polar form 

(cis-form) in molar percentage less than 5%. 'Thi
s is not in contradiction to the results of 

the electron diffraction investigation as well 
as of the Raman effect obtained by other 
investigators. Author. 

   Measurement of air content in 
water. F. I~rumachi. Sci. Itepte. TohaSru 
lnip. Uniu, Honda Anniv. Yol., Sot-5oq 
(tg36).-in the course of a .study on the 
otturrrnce of incipient cavitation in water, 
the writer was rnmpelied to determine the 
air mn[eht in water when it is either unsaid. 
or supersatd. As far as the writer is aware, 
however, no reliable method for this purpose 
has as yet bten investigated, although the 
amt. of air to be absorbed to form a said. 
solo. in water is well-known and is of prac-
tical use in phys. chem. The chem. method; 
such as that of Wiokler, is well known m he 
very complicated and subject W much error 
in measurement, especially when the water 
contains nitrites, iron slats rx dissolved org. 
matter; and Van Slykes' method is also not 
a simple one specially in preparing and 

preserving the air-free reagents. The method 
here devised, the writer thinks, is frce from 
these difficulties and complications, and is 
made effective by the following precautions 
(i) Boiling the water at room temp, to expel 
the air, by which the error arising from the 

ptotxss of condensing the water, by the usual 
boiling method, can be avoided. (ii) Making 
an asymptotic dettement d the partial pres-
sure of air in such a way that not the 
slightest remaining yuantity of air may (ail 
to be expelled, (ii) Allowing not the slightest 
adherence of air on the inside wall of the 
app, on taking out the sample and to let 
the expelled air not be absorbed back in the 
water during the process, (iv) Being able to 
determine the constituents of the air initially 
dissolved in the water. Author. 

    Raman aptxtrnm of deuterio-me• 
thanol. C 1ltizushima, Y. NIorino -and G. 
Okamota BuA. Ghent. Soe..lapatr, 11, 6q8 
X99 (r 936)= Raman specem of methand and

rirn! CAemulry Y77 

deuterio-methanol were investigated with the 
following reslts-CHaOH : to33 (6), t to7 (x) 
u65(t)> t46a(56), z835(to), z9tt(tb z94o(9), 
z993(3).3z7~3a~o• CH.OD: tozq(6), g55(t), 
n63(t). t463(Sb), ag3aGo), x9o5(t), z943(9), 
zggz{3), zazo~z56o. In mn/zxmitp widt the 
observation of RedliCh and Pordes (Wiener 
Rerichte 145, 67 (tg36), the authors found a 
large isotopic shill for the band 3z7o~34go, 
which is assigned to the OIl valency vibra-
tion. Attother large effect, tohich was found 
fix the first time, was observed for the line 
uo7 of CHsOli (gi5 of CH,OD). It is 
very probable that this line corresponds to 
qte deformation vibration of the hydroxyl 
hydrogen. Authors. 

   Specific volumes of heavy water 
and its fee at the freezing point and 
etC. T. Takcucbi and T. Inai. .lap. J. 
Physeu, 11, 67-68 (tg36},-As far as we 
know, there is yet no report of measurement 
of volume change of heavy water and its ice 
at the freezing poiot So we decided br 
measure it, by usng an app. made of hard 

glass which was shaped like a Bunsen ice-
calorimeter and put in a Detvar vessel, having 
an exposed horizontal capillary zo cm long 
anti r mm diameter, and Following tits prin-
ciple of that L-ind of calorimeter. The sample 
used was t g of qq-z% conch The temps. 
were read with a Beckmann thermometer. 
The max. density of water teas found to 
occur at t r-4°C. The r.»oting-and the 
heating-curves were taken near the freezing 
point, from which we got the difference of 
specific volumes of heavy water and its tee 
as function of temp. The results are ex-

pressed by following formula empirically, 
 L4-t'r 

  vn =8.35tazfi5t xto--°cm'/g fur 
-5°C~t~}3 .g°C. We also measured the 
velocities of super-sonic wave of frequency 

5 x for pe: sec. in this heavy water at temps. 
t3° and zo°C, which were found to be r37o 
and 1381 m/sec. The method was based on 
the well known Rrillouin formula. The &ght 
used was green light of mercury and the 
tfte second diffraction patterns were taken on 
an orthpehromatic plate, the duration of en-

4(1937)
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posnre being 3 sec. The sample used wu 
z g only. Authors. 

   Rhythmic precipitates. VII, On the 
rhythmic precipitates of lead iodide in 
eilieic acid gel. T. Isemum. J. Client. Soc. 
Japan, 58, 5g-tiz (1937)= When the potas-
sium iodide solo. is forced to diffuse in the 
slicia acid gel contg. lead acetate, (ern-like 
fronds grow down in the gel, mixed with 
hexagonal plates. It has been believed that 
lead iodide does not form the rhythmic ppts. 
in the silicic acid gel. But it w•as found in 
rare cage` that this rhythmic ppt. occur-
red accidentally- The author studied the. 
condition under which the rhythmic ppts. are 
formed, and found that when the crystals 
become relatively small, the rhythmic ppts. 
are generally formed. To make the crystals 
small, thevtaease of the conch. of inner and 
outer electrolytes is favootalle. In order to 
make .sure flit formaton of rhythmic bands, 
the third substance which makes the crystals 
of lead iodide very small, must be added. 
Citrates and Citrates ore fit to this purpose. 
A r.o6 water glass-N acetic acid contg. 
o,gcc. of N lead acetate and o.55cc. n( ago 

potassium citrate m every tote. was poured 
into a tat-m6e. After the silicic acid gel 
had. set firmly, it teas covered with zN 
potassium iodide. B}• this procedure, grad 
rhythmic lands from fine crystals are always 
(orated. Similarly, a r.o6 water gla„-N 
acetic acid contg. t.zec. of uV lead acetate 
and o.gcc. of 3y tamic acid to every tote. 
was poured on it, Beautiful well-defined 
rhythmic ppts from relatively large crystals 
were produced. These results show the bands 
as the hue Liesegang's phenomenon. But 
the crystallisation of lead iodide is much in-
fluenced by temp, and light. In day time 
the crystallisation is more active than at 
night. On the other side, lead iodide is 
decomposed by bdght ligh4 especially in the 

presence of citrate, and the crystals blacken. 
For mess reasons, two other ~per'rtdic ppms. 
are. produced as the reflex of outer pedodici-
ties. Frequrntly, these three periodicities 
appear at the same time in one test-tale, and

the complicated bands are obtained. 
                            Author. 

   Emission epectram of the oay-
hydrogen flame and its reaction me-
chanism. (1) Formation of the activated 
water molecalee in high vibrational 
states. T. Kitagawa, Frac. Imp. dead. T6ky6, 
1R, zgt-aga (rggb). Also see this Joumel, 10. 

317-33z (rq;6).-The emission spectrum of 
the flame of oxygen burning in the hydrogen 
arm. was phomgraphed for the purpose of 
the elucidation of its reaction mechanism. 
A very complex band system was found and 
about twenty emission bands were measured in 
the region between .ld7ooo-55ooA. The band 
system was interpreted as the rotation-vibm-
tion band of the water molecule, because the 
wave length of some emission bands of the 
flame coincided well with that of the absorp-
tion bands of water vapour, which were 

photographed through the atsorption tube g 
meters long heated electrictlly up to taw°G 
at that temp. the vapour pressure of water 
in the tube being 4 arms. The length of the 
layer of the .eater vapour, therefore, corres-
ponded to about 3z meters at the pressure 
of 1 arm. Tt becomes dear that a large 
number of the activated water molecules 

(H:O) in the high vbrational states (max. 
vibimtional energy of about 5o kcal.) are 
formed in the reaction I[etween hydrogen anA 
oxygen. The mechanism of the formation of 
the atticated wafer molecule was explained 
as (olloas: (rl zH:+O,=H=0+H.O, (:) 
H+O.+H,=H,O+I3O, (3) II+OH+HzO 

H.O. The activated water molecule with 
large vibrational energy will take part as an 
important intermediate product in the me-
chanism of the oxygen-h}drogen combustion. 

                          Author. 

   Studies on the Raman effect of 
organic suhatances. VII. Raman effect 
of fnrane derivatives. i{, Han. Bu7L 
Chem. Sec. Japan. 11, lot-pt (rg36j.-The 
Kaman spectra of the following substances

4(1937)
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have been measural ; a-furfuryl methyl ether, 
a-(urturyl ethyl ether, a-furfnryl-acetate, a-
furyl ethylene. a-fury) chanide, x, 5-dimethyl-
furan, z-methyl-(aryl cyanide-(j) and ethyl 
z-methyl-fumate-(31. The charaderisnic fre-

quencies of the a-Furfuryl-radical are con-
firmed. The constitutive influences exerted 
on the Raman frequrncies in the region ba-
tween dv t4oo and tfioo cm-' areotaerved. 
The Raman lines at dv tbtz and tzgz cm-' 
in a-(aryl-ethylene are assoeiated wiUt the 
structure of R-CH : CH., and those at 183, 
570, and zz33 cm-' in a-fury) cyanide with 
the structure of R-C.I\r, when R is taken 
as fury) mdicel. Author. 

   Additive properties and the method 
of least squares Supplement. S. Kaneko. 
J. Chem. Soc. Japan, 58, tqz (1937)• Sup-

plement to the former report (ibid., 57, 6flj 
(tg36)). Author. 

   The unit cell and the apace group 
of acetylsalicylic ncid. 1. Nitta and 'f. 
WatanabE. Sea. Papers Lrat. Phya, Cheru. 
Ruratrh. 37, tzj-tz8 (1937)• Oscillation 
and \Yeissenherg phaognphs give acetyl-
salicylic arid, C.H, (OCOCH,) COOH, a 
monoclinic unit cell of the dimensions a= 
t r37A, b=6g4A, c=13B7A, R=9j•7°• This 
meat cattaitts four molecules and posseses the 
symmetry of space group C;h-Yz~/.>. The 
density of the Instal is cahxl. from these 
R-ray data to be r.a r. All the atoms are in 

general positionz :~ chain-like structure is 
suggested. `fhe aMve result is wmpletely 
different from Utat reported by KBzu and 
Tal:anc. f. C. i.. 

   Ionospheric measurements during 
the total solar eclipse of June 19, 1936. 
K. Maeda anti Y. Isagawa J. brat. Elec. 
Eng. Japan, 57, 833 (1937)•-This report 
gives the results of ionospheric measurements 
ubtaineJ at Asaldga.ra, Hokkaido, over a 

period of seveml days centering on the total 
solar eclipse of June tg, 1936. '17te critical 

penetration frequencies of various-regions were 
mrawred by eutplocing waves ranghtg fmm

3.z to 18.6 megacycles. The results obtained 
for the E and Ft regions were practically 
the same as [hose secured during other 
eclipses. The effect of the eclipse on the F. 
region was not as clear as in Ute case of the 
L: and F, regions There were also the 
additional effect of a severe magnetic storm 
on the day of the eclipse, and throughout 
the daytime [he F. region appeared to be 
under the influence of some disturitances 
Although no pos eviderttt of the influence 
of neutral particles was obtained fmm the 
expll. resold, several (actors are pointed oat 
which seem to indicate that the resuhs were 

•in some way related to the particles. 
                          Authors. 

    Note on Dirac's generalized wave 
equations. ~. Salata attd H. Yukawa. 
Pros Phya.-.I/ath. Soc. Japan, 19, qt~j 
(1937).-A few elementary results of Dine 
relativistic Utmry of tam particle with the spin 
Iaryrer [ban y are. deduced. Namely, the 
expressions for the velority, the current den• 
sity, Ute spin angular ntotuentutn and the 
electric and magnetic mmtten[s, which had 
not been given explicitly in llirac's paper, 
are obtained. It is noticeable that the spin 
and the magnetic moment are no[ proportional 
ro each other in general. The invariance of 
[Le wave ey nations under reflection (Spiege, 
Iwtg) is also dscussetl- Authors. 

   On the diamagnetic susceptibility 
of heavy water. T. TakEuchi, T. Sugita 
and 'f. Ircri. BeLI. Tokyo Gnia•. Eng., s, 
t t6-t t 7 (tg37J.=Theoretical calculations of 
the diamagnetic susceptibility of heavy water 
molecule and its variation wiUt [entpemture 
based on Thomas-Fermi atom model are 
shown. The arrangement for determining the 
susceptibility of small quantity of heavy water 
is also described. Authors

   On the reducing action of amal-

gams. V. The mechanism of the 
interface reaction. I. K. Masuda. J. 
Cheat. Soc. Japan, Sg, t6z-t7z ('937)•-The 
anther has teem studying amalgams for
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several years, with a view to explaining the 

mechanism the redutng aMion. The reduc-

ing power of liquid zinc amalgam upon [he 
solo. of ferric sulphate con[g. sulphuric acid 

rises as the zinc content diminishes ; and the 

logarithm of the former is a linear function
 of thnt of the latter. This relation holds 

 good within the limit, of the zinc content 
 z.oo~c.oto3o. But at ooto~o.o0590, the 

 reducing power increases five or eightfold, 
 and the amalgam moves spontaneously with 

 the solo, that is, the interface trembles violently, 
 just as, the sea surface is rippling. SYe have 

 given provisionally the same "rippling" to 
 this marvellous phenomenon, considered its' 
 reason; and olaened facts connected with 

 this. Tkre phenomenon Las given us tfre key 
 w solve the mechanism. Author. 

    Chemical investigations of the 
 ancient metallic implements In orient. 

 IX. On the ancient Chinese copper 
- implement . V. On the ancient Chinese 

 bronze implement. VII. Especially, on 
 the transitional period between the 

 copper and bronze ages in ancient 
 China. (9upplementary). T. UBno. J. 

  Chem. Soc. Japaa, 5H, tg-.-tyt (1937)= 'I'he 
 antlwr made chem. and metallographical 

 researches of six halMrds equipped with socket 
  uneartbed in the Yin silo in I-Ionau. These 
 halberds with socket are known to be among 

 the oldest and the most primitive of the 
 existing relics, of the metallic implements of 
 ancient Chitta. Foar of these six tvtlberds 

 are :found hi Ire copper implements rather 
  than btonu ones. orving w their contg. 
 insignificant or no amount of tin. The re-

 maining two are found u, be bronze ctrutg, 
  tin to some extent. Thus, these investigations 

  confirm the autimr's opinion that, in ancient 
 China, trfore and aher the time when these 

  metallic implemenu were manufactured, there 
  was the transition (mm the Copper to the 

  Bronze Ages. Author. 

     The viecoaity of mixed salt solu-
  tions. T. lshikawa. BrrlL lri JlCl)!-Sac. .lapau, 

  12, tG-zq (ty;y/.-An application of dre

author's vistxrsity formula for ideal or phys 

mixs h given to the visttrsity of mixed salt 

sdns His formula runs 

~= A. ~. t7, where n„   rtli t~~ r}X tom'
~_, and L are the viscosities of component t, 
z, and the mix. ; z„ a formal molar fraction 
of componrnt z in the mix. ; Ih the charac-
teristic most for the mix. The author's 

prccognidon that tbe formula may ho'd for 
the viscosity of non-reacting sah solos. having 
a common sohent and a most. mtal•mnms 
during admixture is satisfactorily realized by 
using the data for urethane-urea and ZnSO, 
-K.SO, {observed by Banchetti) mtd for 

HCI-KCI, KCl-NaCI, and HCI-NaCI 
(observed by Ruby and Kawai). He also 
gives severe tests for C.H,OH-i-C,H,OH 
(observed h}• Parks and Kelley) and for 
C,I1.Hr.-C,H,CL (obsen~ed by 14IacFarlane 
and SVright), and obtains better agreement 
than with fourteen other formulae. Author. 

   Un the addltivity o[ diamagnetic 
susceptibility of organic trompounds. 
K. Kido. Sei. Repts. Tohoku Imp- fTniv. 
IIonda Anniv. Vol., gzq-3qG (tggG).-By 
using the values of the magnetic susceptibility 
of the inns obtained in the previous investiga-
tion, the molecular susceptibilities of org. 
mmpds, try in number, were calttl, h}• the 
modified additive law anti compared with the 
observed values. It was found that the ad-
didce law holds good for org. mmpds. as 
well as for inorg. mmpds. In the case n( 
the compel- with Double and triple bomis, 
a little c0'cct raus.d by these mmtrinations 
was observed on the molecular susceptibility. 

                            ). I~. in 

   Paramagnetic susceptibility of col-
loidal powder of platinum. N. Takatori. 
Sci. Repfa. 'f'oMku hop. Unit. 1, 25, 489-

~03 (ry36).-In the present inves6gatan, the 
paramagnetic susceptibility of small panicles 
of platinum was measured in connection with 
tbeparticle si>:e The result showed that the 

paramagnetic susceptibility of plarinum de-
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creases from t.ot X to-° to a78 x [o-° during 
the change of particle size from 15 x to-' to 
azox ro-' mm. J. C. f..

   Magneto-optical rotation and na-
tural dispersion of heavy water. A. 
Okazaki. Prra. Playz:3lath. Sx. .In1xi+a. 
IIL, 19, z86-z9q Q937).-By the use of 
Slack's data fur Verdet's const. of H,O, D,O 
and a mix. of H.O and U.O for d58g3.4 and 
ASghiA, the corrected molecular rotations 
T1[DJ of I-I_O, FIDO, mid D,O were calcd. 
fur these wave-lengths. The formulae fur the 
dispersion of molecular re(mction of 11.0, 
1SD0, atxl AO here derived from Luten's 
data for die refractive indices of H,U, D.U. 
and their mix, in the region from .i6563A to 
Ag356A. 14+ith these M[D}slues and dis-

persion formula, the magneuroptital anomaly 
of H.O, HllO, and D_O was evaluated by 
application of 13ecquerel's fammla fur magneto-
optical rotation. Author.

   Studies on the oiliness of liquids. 
I, J. Sameshima, IVI. Kidokoro and H. 
Akamatu. BuU- l.'hent. Soe- Japan- 11, 656-
657 (1936).-An app. has 11een deviant kx 
the measurement of the static friction ttxfl'. 
of liquid- It is simply composed of n pre-
scription balance attd sliding surfaces. 't'ile 
slider is made of a watch glass connectnl 
with the pointer of the balance by a wire. 
The friction eueff- is computed fmm the 
wt. on the 'balance-pan u•hic6 is jus[ 
sufhcient to start the moving of the slider. 
•[7te measurements have been done using the 

glass surfaces on the following liquids, ills 
results being given in tables and figures. 
Iviethyl alcohol, ethyl alcohol, propyl alcohol, 
n-Lutyl aladtol, n-ampl alcohol, secondary 
amyl alcohol, tertiary amyl alcohol, n-hexyl 
alcohol, n-hepq•I alcohol, nocq•I alchol, 
acetic acid, propionic acid, butyric ncid, 
valeric acid, mproic acid, hept}•lic aci.l, 
caprylic acid, lronylic acid, n-hexane, n-oclmte, 
n-nwlane, Ixmzene, toluene, liquid pamlline, 

glycol, ethyl atYlate, oleic acid, and a Iobri-
cant oil. Author.

   The praductlon and absorption of 
cosmic ray secondary particles in lead, 
J. Itoh. Pros Phi: 3fath. 9oe. Japnrt, 19, 
zyt-z 85 (1g37).-According to the view of 
Geiger and Funfer (!.. Phyaik: 93, 54t (1935)). 
cosmic my showers are pnxicrnl in many 
successive processes 6om the'u parent radia-
tians and some parts of them are composcA 
of electrons and posihrons having a range of 
few cm in lead. It is the snipe of this work 
to obtain qte absorption cane of the secondazy 

particles of cosmic my. Four counters were 
placed vertically in line in such a way that, 
the top one being larger than the lower three, 
the system was able to select only the 
semnrlarp particles which reeve produced from 
non-ionizing primary radiation in lead plate 
of 1.5 cm thickness placed between [he top 
:cod the second counter. The absorption 
curve was obtained by ios-sting lead plate of 
various thickness between the third and the 
luwes[ mauler. From the result of the 
atsorption measurement, it is concludel that 
the settmdary particles are composed of nvo 
components; one being soft oce of about 
0.5 nn in range, and the other being very 
hard one having its half value thickness of 
ca. t 5 cm in lead, By putting d1e third 
counter nut of line, also the same result was 
obtained. These facts indicate that there is 
no evidence (ur the existence of C-radiation 
(electrons having their range of a few cm iu 
lead) suggested by Geiger and 1 unfer. The 
haul component would have relation to the 
second max. of Russi-curve. The pmductiun 
of secondary particles from lead plate of 
carious thickness in vertical direction wns 
also measured sort it was concluded that 
those were more predominate in the soft 
amlponent than the shower particles observed 
in the triangle arrangement of counters. 

                            Autllor. 

   Oa equations for Dirae's electron 
in general relativity. H. Yatttamom. Jap. 
./. !'hyaica, XI, •2.35-b5 {1937)•-A covariant 
fommlation of a system of equations of the 
first order is obtained by the method of 
usual tensor analysis of four dimensional
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manifold, without making use'of any auxili-
ary spaces and yuan[ities IL is shown that 
this system of equatrons can naturally be 
regarded as a possible generalisation of Dire a 
wave eyuation for an electron. A scheme of 
a world geometry is developed, which is 
intended to be descriptive of the phys. xodd 
consisting of space, time and electron. 

                          Author. 

   The H•theorem in quantum me• 
chanica. T. Sakai. I'rac. PAye: Math. Soc. 
Japan, III, 19, t7z-r8q (1937).-There are 
Pauli s theory and IVeumann's theory on the 
H-theorem in yuantum mechanics, but the 
author, selecting a special system of axis in 
Hilbert space, obtained the more general H-
tlteorem from the standpoint of Cibbs' statis-
tical mechares. The theory obtained is 
discnssaf, comparing with the results from 
the above turo theories J. C. L

  STRA

   Refractingcoefficientof solutions 
N. Kojima. Kyoto Furitu Ika DaiyakuLaaai, 
16. t8z-tg8 (1936).-By using a refractome-
ter, [n)r"°^ar° u•tu mrasural with respect to 

pure water and solos. differe;ir In morn., of 
KCI, Na(.9, LiCI, grape sugar, starch and 
ovalbumin. Each index of refraction aiecreased 
as temp. rose, and ib [amp. curve ran al+vays 

parallel with that of the pure hater. 
                         J. c L. 

   The concentration of heavy water 
in the atmospheric moisture. K. Okabe 
and T. Titani. Bull. Chau. Soc. Japno, 18, 
n-tg (tg39).-Under difierem conditions of 
atmospheric humidity vapour in the air e•as 
extracted and puri5ed fully. The specific 

grarities of the samples thus obtained were 
0.8~-6.8r, all smaller than those of standanl 
water, and. though they were different ac-
cording to simples their av. +ras 3.9>•. 'This 
value approximates to that, 3T, calcd. when 
vapour and water -at ordinary temp. x•ere 
mnsidererl m be in eyuil. with respect to 
the couch. of heavy water. J. C. L. 

    The exchange reactions between 
heavy water and amino acids and car-

CTS Vol. X1 

bohpdratea. E. Ogawa. Bull Chem. Soa 
Japan, Il, 367-39q (rg36). In the measure-
ment of the av, eyuil. mnsL Km glutamic acid 
and aspartic acid were used as amino acids, 
and glycerine, glucose, fructose, galactose, 
maltose, lactose, starch and inulin as carbo-
hydrates. 'The equil. of the exchange reaction 
between these samples and heavy water was 
esamd. at 5o°C and too°C. With this result 
the structure of the above org. cotnpds. is 
discussed. J. G L. 

   On the reversibilit9 of quantum 
eleetrodynamice. S Natanabe. Soi. Papers 
Incl. Phye. Chern. Xeseoreh, 31, toq-taq 
{1939).-Quantum electrodynami6 allows the 
existence of solos. ~,~ and tLs such that if ~, 
at the initial instant represents tbe reversed 
state of ~i. at the initial instant, then ~, at 
the final instant will represent ~ the reversal 
state of tG. at the initial instant Thus, the 
irreversibility of any kind is excluded front 
the microscopic law governing the causal 
development of the state in yuantum theory. 
1'he only place, where to find the source of 
the thermodynamical irreversibility, must there• 
(ore be the statistical treatment of the result of 
the observation. J. C. L. 

    Abnormality is diffusion. AL"I'ani-

guchi. (inkujita liyaho, 12, ir-56 ('937) 
By preparing a solo. of acetyl glucose in 
6emxoe (or miens, methyl formats or pyridine) 
the diffusion velocity of the solo. was mea-
sured, and it was olxerved drat the diffusion 
most, was always held, independent of the 
conch. Considering this resuh, it was found 
that the abnormality of diffusion of the high 
molecular weight solute, generally accepted 
hitherto, was due to the convection or other 
chem. dis[urbances in [he coarse of [he 
exp. J. C. L. 

    Chemical investigations of the an-
cient metallic implements in Orient. 
VIII. On the ancient Chinese copper 

 implements. IV. Especially, on the ex-
 istence of the copper age in Ancient 

China. {Supplementary). T• D6no. J. Ghent
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Soc../apon, 86, r8z-t 86 (tg39).-Theauthor 
performed same chem. and metallographical 
investigations of five spear-herds of the so-
called Yin site type unearthed fmro the Yin 
site in Hanan, generally regarded as the 
oldest and the most primitive of the relics of 
metallic weapons of ancient China. These 
were found to he nipper implements rather 
than bronze ones, otring to their compositions 
almost devoid of tin. Thus, the author 
finished his investigations of trine metallic 
spear-heads in toto, five this time, in add. to 
the four already referred to in the first and 
the fourth papers The eondus'an is drawn 
that all these spear-heads are nipper imple-
ments mng. insignificant or no amt of 
tin,-more and more confirming- him in his 

proposed opinion that there truly existed the 
Copper Age in Ancient China Author.

   On the variation with temperatures 
of the electrical conductivity of a thin 
film of NaCI and rock salt crystal. 
H. Saegusa an<I T. IV'Iaisumnto. Sei. Repta, 
Tolwbu Imp. Unia, I, 25, Soy-St6 (rg37h 
The electrical ronductivity of a thin film of 
NaCI about to cm in thickness was measured 
(or various temps, aml it was found that the 
variation of the electrical conductivity with 
the temp. of a fresh film nearly satisfied the 

fomrula log a=B+ ~, and that after beating 
the film up [o tGo°C, its electrical conducti-

vity satisfied ewremely well the oboes exprtx-

sion, anti further we found that its magnitude 

decreased to about one-tenth of that of the 
fresh film. To explain this fact the \-ray 

panem by rice Deby-Schemer method and 
the reflection pattern by the electron beam 
were tlken, and then mnfirnted that the thin 

film made by the evaporation of n NaCI 
crrstai showed a fibrous structure and that it 

became sharp as the film was heated. ~e 

also investigatal the variation of the electrical 
conductivity with the temp. of a natural rock 

salt crystal and an anificial NaCI crystal 
which was made in our laboratory, and found 

that= the Inlter satisfied closely the above 
equation.. ~ Authors.

   Magneto-optical rotation and na-
tural dispersion in gases, A. Okaaaki, 
3fem. Ryyvn Caffeye Eng., lo, tg-a5 (1937)• 
-Natural disperoion formulae of I{ettekr• 

Helmholtz type, with a single ultra-violet 
absorption term, together with Becquerel's 
formula for magneto~optical dispersion are 
found to fit the exptl. data in [he case of the 
gases. hydrogen, carbon monoxide, hydrogen 
sulphide, cyanogen, wlphur dioxide, methyl 
chloride and gaseous chloroform. The com-

putei wave-lengths of absorptan bands lie 
within the experimentally detd. bands (or these 

gases, except for cyanogen and thlomforut 
for which the observations have not been 
extended to the extreme ultra-violet region. 
Constq. of the two dispersion formulae and 
the calctd. talues of e/m for the dispersion 
electrons are given, Author. 

   Studies on the promoting action 
of a catalyst promoter and carrier. II. 
Activity of a catalyst prepared by the 
roasting method. S '1'sutsumi. .T. Chet~ 
Soc. Japart, 58, 63-70 (rg39).-According to 
the present author, the promoting action of a 
caL•tlyst promoter and grricr is mainly due 
to their prcvrnting acdon of the sintering of 
the reduced nickel and cobalt at a bigher 
hydrogen reduction temp., and the optimum 
hydrogen redaction temp, of a catalyst may 
be raised by an increase of the added amt. 
of promoter and carrier for nickel and cobalt 
with had heat conductance. A catalyst pre-

pd. by the roasting method is, as rompared 
ui[h that prepd, by the pptn. method, compact, 
and its contact surface is smaller so that its 
activity depression by dre elevation of hydro-

gen reducton temp. seems to be fairly large. 
Cobalt-thoria, cobalt-umnia, cobalt-mangan 
and cobalt-copper-umnia catalysts were prepd. 
by the roasdng methal, and their catalytic 
activity for the gas mixt. of tC0 and zH_ at 
tqo°-ato°C was measured in varging hydrogen 
reduction temps. as well as an added amt. 
of kit-selguttr for cobalt metal, and the results 
are summarised as follows:-(t) 'I'heoptimum 
hydrogen reduction temp. of a catalyst prepd. 
by the roasting method is lower than that

i
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 prcpd. by the ppm. mttlad, and its activity 
depression by the elevation of hydrogen re-

 duction temp. is larger, s<, that it is necesstry• 
 to add a larger anaunt of kieselguhr fur 

 cobalt metal to obtain the same active catalyst 
as one prcpd. by the pptn. method. The 
optimum addrxl amt. of kieselguhr for cobalt 
metal was found w be za-;a as wmpared 
with t : t and 4:3 in the case o(the pphi. 
(z) The activity diBerence between catalysts 
prcpd. by the pptn. and mazting methods 
was larger in the case of a cobalt-mangan 
catalyst, follotval by cobalt-thoria and mtnlt-
urania catalysts, or dcereased wi[6 tlm in-
creasirtg atomic wt of the promoter itselG 

                             Autlxrr. 

    Oti the change . of magnetle sutrcep-
tibility in metals during melting and 
allotropic transformation- Y- Shintizu. 
Sci- Repte. Tolmka bop. Urtin, I, l5, qn-

938 (tq;y).-An accurate measurement of the 
abrupt change of magnetic susceptibility in 
metals during melting and allotropic trans-
formation was made. An attempt is slso made 
to explaih yuantitaticely these abrupt change 
of susceptibility by applying the theory, which 
was proposed in the explanation of the change 
of sti5ceptihility in metals caused by cold 
working. As is well known, tin changes the 
sign of its magnetic susceptibility hvice as the 
temp. rises, that is, at the transformation point 
and also at the melting point. These in-
teresting phenomena have Ireen satisfacbrily 
explained by the above theory. A good 
agreement has also been found benveen the 
uhserved change of susceptibility daring 
melting and its theoretical value in the terse 
of nipper, siher, gold, aluminium, mercury, 
sodium, potassium, rubidium and caesium. 

                            Author. 

   Determination of the number of 
interchangeable hydrogen atoms in 
complex salts. J. Horiuti and G. Oka-
moro. 3ai. Payers Pkyu. Cheat. Reaeareli, 31, 
xo5-zto (tg37).-It is remarked that the 
current method in finding the number of in-
terchangeabk atoms by means of dilute heavy
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 Hater is associated with ditiiculty. A methori 
is proposed to eliminate this difbculty by 

 means of toot' deuterium oxide, and it is 
applial to complex salts All hydrogen atoms 
in complex salt have been found to he inter-
changeable. ~ authors. 

   On the instability and breaking 
up of a ring of liquid into small drops. 
S Oka. Proms Phya.-Jlath. Soc. Japan, 18. 

jx;-934 V936).-It is a well-known observed 
fact that if a small drop of ink tie brought 
on the still sorface of water and be left to 
itself, it begitvs to sink and the (arm b 

gradually flattened and uldmatelr changes 
from the original spheripl shape to a small 
horiurntal circular ring. As this ring falls 
dorm through water, its radius becomes larger 
and larger until the rin:* becomes unstable and 
varicose, showing the tenriency to the produc-
tion ~( bead-like swellings and eonuactiotu 
along the circumkrence of the ring. A series 
of dmps of a uniform size will then b~ 
fcumed, under ftvoutable circumstances, at 
Heady equal distances along the circumference . 
In connection with these interesting hrdrody-
namical phenomena, the instability of a c'vcular 
ring of liquid under the action of surface 
tension is discussed by the method of small 
oscillations, supposing that the motion of the 
liquid ii proportional to ea as well as m et^+ 
;vhere the azimuth ¢ is taken along the cir-
cumference of the ring. The expressions for 
determining q as a function of m is obtained 
and it is found that the ssrem i; stable or 
unstable according as [he wave-length of the 
varicosity is less ur greater than the circum-
ference of tlm cross-section o/ the ring, in 
agreement wit}r Lord Rayleigh's results in the 
ctse of a cylindrical column of liquid. \faz. 
instability oceurs in every case at a certain 
definite value of the wave-length of the 
carieosity, indicating that dmps of definite 
size would be fomted, and this wave-length 
varies with the ratio of the radius of the ring 
to that of the enxss-section. .~ulhor. 

   Kerr-constants of gases in relation 
to density. S. Oka. Pea. P/tya: Jlath. Roc.
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Japan, III, 19, tg6-t(w (t937)~ As an addn, 
to Kubo's theory of the molecular polarlsttion 
of gases a formula has been derived for the 
Kerncont. of gases at high .pressures, by in-
sening a correction in the dipole term to 
account for the interaction of the dipoles. 
This term is zero for non-polar gases, for 
which the formula of Langevin and Born is 
always Valid, confirmation being afforded b}~ 
measurements on CO, CH„ C,H, and CsH,. 
For polar gases, however, no measurements 
aze yet available for testing the above [heor}~. 

                          Author. 

   Studies on the oiliness of liquids. 
III. Measurements of the kinetic fric-
tion coefficients. J. Sameshima and \f. 
3iiyake. Bull. Chenr. Sac. Japan, 12, gb-to; 

(rg37).-The kinetic friction meff. of almhols, 
hydroctrhons, acids and the mixtures of 
water and ethyl alrnhol have been measured. 
The app, used was composed of a rotating 
cylinder and a prescription balance, sometimes 
a damper being attached. The friction coeff. 
of liquids ltet ween steel surfaces were 
measured. The method of cleuting of the 
surfaces were described. Authors 

   Studies on the oiliness of liquids. 
IV. Measurements of the static friction 
coefficients by the method of inclina-
tion. J. Sameshima and Y. Tsubuku. Bull. 
Clunt. Soc. Japan, 12, tz7-132 (r937)•-The 
static friction coeffs. of liquids have be'n 
romputed by the measuremnsss of the min. 
angle of inclination at which the slider begins 
to move. The friction coeffs of akehols and 
acids between the glass surfaces were decd. 
The decrease of the friction cceffs. by the 
increase of molecular wt. is conspicuous in 
the almhols, but not in the a6ds. 'Phil fact 
may be explained by the assumptiwt that the 
carboxyl group in the acid molecule has 

greater affinity with glass than the hydroxyl 
group in the alcohol molecule. Authors. 

   Exchange of hydrogen between 
pyrrol and water. hI. Koizumi and T. 
Titani. Bull. Chem. Soc. Japan, 12, ro7-rob

~-Cnural cord P/~a!<af CArmGtr~~ 286

(19371. P}•trol was shaken with heavy water 
at 5o°C for go~jo hours, bur only one of 
the five H atoms in the molecules gave rise 
to the exchange of deuterium. When HCI 
solos. of o.rN acidit}• was used, instead of 
lieavp water, all the hydrogen atoms mold 
be easily exchanged by shaking within an hour 
at 3o°C. The partition coeff. behveen pyrrol 
and water in the secondary exchange was as 
follows: k(CH pyrrolJH,O)=a.7o. When 
the acidity of heavy water was below aorN 
amt when it was alkaline with KO H, such a 
secondary exchange as the above could not 
be seen tlaugh the heavy water was shaken 
Wr 4o...jo hours at conrn. of rN. Bu[, when 
the acidity was made o,orN~oaN, the 
secondary exchange reaction took place 
slowly. These results seem to have some 
cbse relation with the rautomerism of pyrrol. 

                            ~. c. L. 

   Partition of deuterium between 
methyl alcohol and water. G. Okamoto. 
Sei. Papers Inst. Plrye. Chem. Research, 31, 
zu-Zt6 (rq;7J.-Tn order to investigate the 

partition of deuterium between methyl alcohol 
and water, the following indirect procedure 
.vas taken. F'vst, methyl alcohol was shaken 
for a fewv hours in the presence of deuterium 
and platinum black, and it was assured that 
H in OH radices! alone of methyl alcohol 
took part in the exchange reaction. After 
such treatment the hydrogen left was homed 
and the deuterium in the water produced 
.vas measured. From these results was 
obtained the partition t.oeff. between deuterium 
and OH of methyl alcohol. And similazly 
the partition coefl: of deuterium between 
water and hydrogen was precisely obtained. 
Combining the results obtained from the-
above two procedures, the partition rneff. 
between methyl alcohol and water mold be 
obtained. Thus, it teas elucidated that the 

pazdlion. meR. takes no preference .within 
t t 9a. J. G L 

   Isotopic exchange reaction between 
water and oxygen. T. 1Liorita and T. 
Titani. Bull. Chein. Son Japare, i2, roq-lob
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 (tg39): 1Vhen liquid water was put in con-
  tact with gaseous oxt•gen at the presence of 

  platinum black, there was found no exchange 
  reaction between them. When the mix. of 

  vapour .and gaseous oxygen were introAuceA 
 to the surface of copper oxide heated to 

 zyo°G or of silver oxide or of iron oxide 

  heated w goo°C, no exchange reaction 
 nccurreri. Hut, when the mix. was put in 

 contact with highly hrnted platinum wire, the 
  exchange reaction took place. And by using 

  platinum sponge, the contact was carried out 
 at const. velocity a various temps. and in 

 measurement of the yuamily of exchange 
 caused be the contact, it was found to be 

 rer}• little below goo°C, but it increas2rl 

. rapidly at goo•rjoo°C. Over goo°C the ex-
 change took place almost perfectly. 

                                  ). C. I,.

   Cell-dimensions and apace-group of 
acetylsalicylic acid. T, I:ozu and K. 
'l'akane. -Pros. Imp. Acad., il, 361-38z(t93j). 
-The cell-dimensions detd. by a photograph 
[aken by a RUntgen goniometer, after being

o4ained from three dilferrnl photographs 
taken by the rotation of three different crystal-
rals parallel to [too], [oro] and [oorl are 
as=rr.36A, ba-t3.zzA, cr=r.3oA and (i= 

yq°. The number of molecules in CeHBU, 
is ij in a unit cell. And in the reflections 
of X-ray, there .vas founA no special relation 
in these indices, except li=even in (OKO)• 
The space group which satisfies the condition 
stated above must be Ch or r .; J. c. r..

   Chemical separation of nitrogen 
isotopee. P. Ugatva. 7mh, Itepta Iiytulnr 
tray. Univ., 11, 77-7g (1936)•-H}' adding 
exccv of Hr_ to NHaCI (yzog) and droPPmK 
NaOII into it with stirring, Y. u'as produced 
in line bubbles. The sonar, of NH,CI was 
matte r/3.jq or t/r z.zb, and NaOH ryas 
adAal to produce NHs. NHr being absorbed 
by HCI. NH,CI was obtained. From the 
detn. of CI, it is statrJ that the lau•, "The 
clement in more pos. stale is richer in heavier 
isotope" is getrernl. Valence elec[roos of 
atoms in molecules or outer electrons are also 
considered. J. C. L.

2-ATOMIC STRUCTURE, RADIOCHEMISTRY 

      AND PHOTOCHEMGSTRY

   Studies on luminous flame. I. Ab-
eorption spectra of soot layers. II. 
Absorption spectra of luminous flames. 
S Yagi. ,I. Soc. Cheu. lnd..7apau, 40, 90-
93: 93~g (1936)= As a fundamental study 
of luminous flames the author measured the 
almtption spectra of soot layer on mica 
plates at visible vrJ infrared regions, and 
then the absorption spectra of luminous /lames 
at infrared region, using a specially Assigned 
sKahle luminous flame burner. On the other 
hanA G. Pdie's theory (ann. Phyaik, 25, 

377. (t9~)1 aPPlirable ro miloidal solos, 
is extendal ro stw[-particles. From the exptl. 
results and the derived thenn•, the fillowino 
camclusmre are obtained: (r) Absorption 
spectra of soot plate nr luminous soot are

expt'essnl as k1=39.jp'v.14(t-tg[pv]r}, where 
d is the absorptron meA. of soot in cm-1, 1, 
[he thickness of snot layer (or thickness of 
luminars layer) in cm, p, the radius of a 
swt particle in k, N, the number of particles 
in cm', and r, the wave number stn ' x to'. 
(z) From the max. absorption nt n=o.6~.o.j 
x ro' cm ', p is sated. to he about o.rp, and 
obtained k1=o.39 g Nt~ (t -oa je°) x root (3) 
Rr adding benzene or acetylene to the fuel 
gas, i[ is ascertained that N is proportional 
to the carton atoms in the (uel gas. The 
absorption strength is generally-expressed as 
kl=C.ru.Lv (t -o. t gn') x to', where ru is the 
grams of cnrlnn contained in cm' of fuel gas 
C, a cnnst. deprnding upon the characteristics 
n( burner or methrxl n( homing. Author.
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   Studies on luminous flame. III. 
Properties of ]ominous flames and 
Kirehhoff's law. S. Yagi and S. Kawai. 
.!. Soc. Chem. Guf. .7apon, 40, rot-tt9 

(1937)•-The authors measured the absorption 
spectra of the luminous flame adding primary 
air in various proportions to the fuel gas by 
the method alrtady reported (ibid. 1937. 40. 

5oe). From the results they calcd. (Radiation 
quantity of the flame)/(Ataorption of the 
flame}=L'" at each wave length. 1'" is 
supposedly Ure black body radiaion of the 
flame, if the temp. of the flame is unilwm 
and the Kirchholf's lavv can 6u applied to 
the Hame. The applicabr7ity of Kirch-
hoft's law, the eRective flame temp, for 
radiation calm. and the propMies and structure 
n( the luminous flames are tnnsidered. As 
to the properties of the lumirmus flame 
the folbwing conclusions arc olxained: (tJ 
Kirchhoffs law is applicable W the luminous 
flame at shorter wave lengths (no cunspi-
cuous ataorption band of C:O. and Ii,O). 
Theretot•e, the mean temp. of the flame can 
be calcd. from the emission and absorption 
spectres of this region. (!) At longer wave 
lengths this law is difficult to apply, as 
the mean temp. of gas and snot do not 
coincide, which makes 1•" curve uneven. (3) 
By adding primary air u, the fuel gas, the 
temp. of snot particle; increases and the 
number of soot particles in the Game 
diminishes corresponding to the quantity of 
the addei primary air. (t) The temp. of 
the Flame hecmnes lower by adding the 
hydrocarbon m the fuel gas. '1'hh is due to 
the increase of emissivily of Hame, or the 
increasal heat loss to the surroundings. (5) 
The radiation of the luminous Oame is not 
al.cays the sum of thrrse of sotx anJ gas• 
The Wtal radiation of luminous (lame may 
become less than U1at of soot only. (6) The 
true temp. measmed wiU1 optical pprameter 
does not generally coincide with the effective 
temp ctlcd. .above 'the former is considered 
to shmv that of burning soot of very bi;h 
temp., which is not the major par[ of snot 
radiation in luminous Hamcs. r\uthors.

A'ndintha mritsry and Photahfmirtry '?Ni 

   On the energy states of valency 
electrons in some metals. h 3. The 
stationary states of valency electrons 
in Zn-crystal. ni. Sato. Sci: Rcpla. TohaEu 
Iwp. Univ., I, 25, 771-779 (1936).-TI1c 

photo-electric threshold, photo-electric selective 
emissions and selective absorpUans of light of 
Ln, are explained in the teens of the energy 
levels ~of the valencv electrons that were deter-
mined in the papers already published, and 
the nature of the so-called potential energy 
harrier in the surface layer of solid-!.n is thus 
clarified. Based on the results above obtained 
and referring m photoconductive effect, it is 
concluded that the levels F~ and E, are the 
conduction levels of the valency electrons and 
that, in the Imlk mass of solid-la, the levels, 
}':r, ti., I•:r and 1;„ at least, are stationary 
imes. A discussion reganling the origin of 
the catalytic ael'ron in the surface layer of 
solid-Ln is aLw made. .author. 

   On the energy states of valency 
electrons in some metals. I. 9. The 
nature of electrode potentials of Zn 
and 13, and the mechanism of catalytic 
action of metal surface. ~. Sato. hen-
mku no Acnkyrt, 13, 486-514 (1936).-The 
expU. result; of the electrode potential of 
single %n-crystal, which .vas done by \I. 
Stmumanu were analysed and the potential 
values of Ute surfatxs (Door), (toio}, (tozo), 

(toil) and (tizr), for the solos. of HMSO, 
and of %nSOe were decd. The regulariy~ 
existing among these values and the relation 
hatween these and uom spectrum of sine. 
were snuglrt and it was found that these 
values may be arrangM in energy di,Yances 
behveen some two energy levels, each lxbng-
ing Wone of the level groups, wise structures 
have some cbse relations with those of (•u, 
4P)sP; (ts, 5p)a[' and (ts, ad)'D, of Znl. 
Based on the concept that the diNerentt be-
tween the potential barriers existing on ach 
elecllode of a cell is the origin of the dif-
ferencc of the elechvde potential, and assum-
ing that one of the photoelectric potential 
barriers, due to f)illon, is identical with one 
of the barriers in the present tae, the absolute



MI1~1t:~~~~ Vol ltn No. 4(1937)

288 ABSTRACTS VoL XI

values'of the potential barriers on the surfaces 
of Zn single crystal +vere computed. Com-
bining these value with the electrode 

potentials above deal., the aheoluk value of 
the potential barrier, existing on hydrogen 
electrode was computed. Comparing this 
with the molecular level values of H., decd. 
through its band spectrum, it was found that 
framer is the level interval kr-preen H. (B, 
tea, zpa rs•u, v=o} and f7:. Further the 
exptl. results of the photo-electric behaviors of 
Ng with adsorbed film of H„ due to R. J. 
Cashman and \V. S Huxford, were studied 
and it. was confirmed that-hydrogen is adsor-
bed on metal surface, in the sllte B, under 
the condition whicS 'issatisfied by hydrogen 
electrode. Furthermore, reviewing the adsorp-
tion heals of hydrogen on tungsten, which 
were measure, by J. K. Roberts, the mecha-
nism of adsorption and absorption of H_ bq 
metal surface, i.e., the mechanism of the 
catalytic action of a metal surface, was 
clarified. ~ Awhor. 

   The third absorption bands of co-
ordination compounds. T. [C,o(NR,),CI 
NOe]Cl and [Co(NO,)s]Na,. R. Tsuchida 
and S. Kashimom. Bull. Chen.Soc. Japan, 
11, 785-790 11936).-Y. ShiFrata has shown 
that a number of nitro-ammine cobaltic com-

pounds- ha.e three absorption bands and 
concluded that the third band is due to the 
pair of vitro-rndicals co-ordinaterl in trans-
position m each other. One of the present 
authors has recently found that traps-dichloto-
tetrammine mhaltic salt has also a third 
aforption band, and has thus been led to 
the conclusion that Shibata's theory might 

possildy be extended to the effect [hot the 
tb'vd band is due to the pair of negative 
radicals co-0rdinated in traps-position m Inch 
other. In order m verify the postulate, 
exiinctiott-coetfs. of sodium hexanitro-minltate 
and chloro-nitro-kVammine cobaltic chloride 
were measured. Aqueous solos of both salts 
were proved to have the third lxinds such as 
had been predicted from she postulate. The 
absrorption data of al! the cotmltic tvmplex 
salts of throe band series hitherto found were

summarized and regalarities among the fre-
quencies of the first, the second, and the 
third band were pointed out; viz., for the 
cobaltic complex stns, which show the third 
band, v,-v. and v.-v, are abivt 33xro'x 
sec-r and r8xro's sec-', whereas for the 

pentammine and thetetmmminembaltic salts, 
v.-v, is about z7^••z4 x to" sec-'. 

                           Authrxs. 

   The quantum theory of the els~-
trical conductivity of alloys in the 
superlattice state. I & II. T. T[uio. 
Sce. Popery Inst. Y'hyr. Chern. Rese¢reh, 
30, qy-t:o (1936), 31, 153-t6o G937)•-The 
quantum theory of alloy-rnnd activity (Yord-
heim) was exended to the toss of superlatlice 
alloy, using Bragg-LVilliam3 statistical theory 
of superlaltitrformation. The computation 
was carriai out for the case of the typical 
superlauice-alby, Cvs:1u, but the mettod of 
treatment developed there was easily generaliz-
ed to include the other types of superlauice 
alloys. The electrical conductivity of the alby 
mentioned was shown to become a function 
of temp., atomic eoncn. and IonG distance 
order, which fact leI to the very rapid change 
of resistance in the order-disorder transition 
of the superlattice alloy. The theoretical 
results were found m be in fair agreements 
with the expts of S. Kurnakow and N. 1Y. 
Ageew, and H. j. Sezmann. In part lI of 
the paper, the X-ray structure factor of the 
superlattice alloy was worked out theore[itally, 
using v. Laue's method of computation. It 
is pointed out that the mrrea value of S can 
be accurately decd. with the aid of the mea-
surements of the relative intensities of ~-rays 
reflected by the alloy. Author. 

   Studies on the high pressure 
mercury lamps. 2. T. Harada anti T. 
Azuma- lllazda Kenkqu Jiho, 12, zo-zz 
(rg37).-t. Speeuum of mercury at high 
vapor pressure. Specwm of mercury at high 
vapor pressure up to too arm. is studied on 
the exptl, yuarz capillary lamps and on the 

practical type t k.w. water tooled lamp. An 
example of the spectrogram in the visjblq
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part taken with the grating spectrograph is 
given. We see in the figure that the sharp 
cedes lines go17, 4078, 4355 and 5161 A 
broaden very much and asymmetrically to the 
long wave length side, whereas the lines 5770 
(z~Pi-3'D~ 5791 {z'P,-3'D,) broaden 
almost symmetrically. The latter decreases 
in in[ensit}• relative to the former at high 
vapor pressure. In the red part of the spec-
trum all the lines disappear in the continuous 
spectrum which becomes very strong at high 
vapor pressure. :. The efficiency of the high 

pressure mercury lamp, Helarive talnes of 
candles and efficiency is stndied on the ezptl. 

quart mpillary mercury lamp with us= of 
photottll and amplifier. The arc current is 
varied fmm fro to zoo mA. and the mercury 
vapor pressure fmm a to too afro. It is 
shown that to obtain the high efficiency in 
the high pressure mercury lamp we must 
increase Lath the arc current anal the arc 
drop, i.e. the mercury vapor pressure. 

                          Authnn. 

   Absorption spectrum of nitrocellu-
lose. K. Itfasaki. Bu[L Chem..Soe..loparr. 
12. t-3 (1437). The author studied the 
ultraviolet abs?rption spectra of nitrocellulose 
in the film state instetJ of the ordinan• solos. 
which appearal to tre eztremeh• difficult to 
raise v. a considerable mom. owing m its 
slight solubility. Spectra avers obtained with 
a number of films n( about t/too m.m. 
thickness. The spectrum shoeing hvo absorp-
tions (33oo-agmA and below z~oo:1) is com-

pared with those of a number of vitro-esters 
and vitro-compounds reported in the authors' 
previous paper. It is deJucetl that the two 
Jifluse bands are due to the nitro-groups. 

                          :luthor. 

   Molecular spectrum of MgD. 1r. 
Fujila and Y. Tanaka. Sci. Phper4 lost. Yityx. 
Chem. Research. 30, tzrt37 {t93h)•-The 
secondary molecuL~r specvum in Ute green 
range of 4IgD was photographed by means 
of a concave grating fist. and seven kinds of 
:n-=s` bond spectrum. o-+o. o-a, t-+r, 
r-.o, r-.a, z~3 :tntl a-.r were analysed,

/.'mdia'ha wirrn' mad FhWU.6rui,irrr 28B 

From the analysis the masts. in z r attd z // 
were calcd. and mmparcd with those of 
1lglt. J. G L. 

   Absorption band of vapour covering 
l.yman line 125IA. T. ~Vakejima. Pra;. 
T'hys.-3lnth. Soa .Iapan, lU, 3dt-3q3 {t9Sh)• 
-Making use of the fact Utat a strong 

predisson. spectrum tzzgA, one of Ute OH 
lxind specva, covers the Lymtan line tzr:\ 
of hydrogen, the authorezposed water vapour 
to 6yJrogm light under strong radiation, and 
studied the demmpn. of the water vapour 
molecule by the absorption of the line. To 
one end of a discharge tube o.8 cm in 
diameter and 6o cm in length, was attachal 
an absorption tube with quartz window. The 
pressure in it was a3~-o.5 mm. Ftum the 
results, it seems that the dissorn. spectrum is 
not caused by the Stra6lungslose Ubtagang 
to the demmpn.: II;OOH+OH* (~'). 

                                 J. c. r.. 

   A note on the osmotic coefficient 
and the activity coefficient at the 
surface. K. Arivama. Bull. Chem. 3x. 
.lapart, 1L. ;;-5r (1937)--The osmotic 

pn'ssures and the acti.ity coeffs for strong 
electrolyte solo. and for sohts. of miz. of 
electrolyte and non-electrolyte at the surface 
are calcd. on the basis of Debye-Huckel 
theory. Snare relations between the activih• 
coefL;. (or coo cases are given. :\nthor. 

   The floe structure of 7Kray K-
absorpt[on of Ni. I. 1-Iayashi. Sci. Repte. 
Tohoku Lnp. Lritir~., 1. 25. )-to (1936).-K• 
absorption edge of the S my of Ni was in-
vestigated by means of Johansson's spectro-
scope, and it was found thaz it had hvo 
levels. The intensity of the absorption at 
longer wave length was about half for that 
of the shorter. A part of weak absorpliat 
was noticed- a[ shorter wave length side of 
the level at shorter wave length. li-sorptions 
of Ni and Cu have the similar fine structure. 

                              J. C. I.. 

   Spectro-photometrical measurement 
of temperatare of positive column. T,
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Hamada: J.- Iriat. F.lu. Eng. Tapan, 57, 
7z-77 (r 936)•-The pos. columns present in 
a nanow par[ of the tube enclosing nitrogen 
was observed Irom the direction of the axis, 
and the rotation band spectra 3.gg8A and 

3.9t;A were photographed by mean; of 
difliaction grating. The distribution of in-
trnsity in the band was measured with a 
microphotometer, and the temp. and the band 
energy were calcd. graphically. Their dis-
tribution on the diameter of the narrow tube 
was measured, and their changes owing to 

pressure and discharging current avers observ-
ed. The av. thermal conductivity of gas was 
calcd. to be about ro"'r joule%mT/see. 

                            J. C. L. 

   On the electric eaploeion spectrum 
of metals. T. Futagami. Sci. Papers bud. 
Phya. Chem. Researrh, 3l, t-z9 U937)~ (r) 
With a view to investigate [he behaviour of 
the spectrum of the rapidly changing light 
source, a nea• spectrograph with a rotating 

photographic film suss constructed. (zl KIe-
ctric explosion spectra of Cu, Ag, big, Ca, 
T.n, Cd, Hg, AI, TI, Sn, Pb and Bi emitted 
at the beginning of the discharges were 
photographed. The spectra consisted of arc 
and spark lines, the former being generally 
reversed, but (he latter not. The spectrograms 
and the corresponding microphoWmeter curses 
are given. (3) TLe cbancteristic features of 
the spectra emitted at the first phase of the 
osrillations broadening, bending. weakening 
etc. An indication of a complex structure 
was noticed on a few lines. (;) The phys. 
nature of the emitting vapour was considered 
and the effective tcmp., the effective pressure 
and the effective strength of the electric field 
developed in the vapour a[ the first state of 
discharge wereestimated. Author. 

    A etady on the emission of poei-
ttons. K. Shinohara. Sei. Papers Incl. Phya. 
Chem. Researok, 31, [74-r 86 (rg37).-The 
intense emmissions of natural positrons fmrn 
Ra C and Th (B+C} avers confirmed by 
using the trochoidal focussing.method. Ex-

pressing as the ratio with the number of

AHST'RAC  T6 Vol. W 

electrons emitted, the values obtained were 
4.7 x ro-' and ;•z x row reap. The number of 
positrons emitted from a thick piece of lead 
by pair production by T rays were also 
estimated. These avers t.o and z.z times of 
those of positrons from the source of Ra C 
and Th (B+C) reap. J. C. L. 

   Fine structure of the Laue X-ray 
pattern obtained by the method of 
convergent %-rays. T. Fujiwam. .7 Sci. 
Hiroehin[a L'niv., A, 7, r79-t8z (t937)~ 
The fine structure of the Laue X-ray paltem 
obtained with fine single a}•stal x~re by 
using the method of convergent X-rays is 
exanrd. minutely in the present expt. 

                          Author. 

   An Investigation on the Interac-
tion of neutron with deuteron. S 
Kikuchi, H. Aoki and K. '1'akeda. Sci. Paper 
Incl. Phye. Ckem. Research, 31, r95-zo4(r937)• 
-The y-rays existed in D;O bombarded with 

fast as well as slow neutrons were seuchetf 
for. \o pos. effects could be observed. It 
is concluded that the upper limit of the 
cross section for emitting 7-rays under the 
action of fast neutrons (a; m.e.v) is o.037 
times that for Cu ; i.e. abovC t x ro-rs cm=, 
and that the cross section for combining slow 
neutrons with aH to form'H must tie smaller 
than o.z x ro-r" cm°. The ability of D.O to 
slow down neutrons was also investigated. 
Under our exptl. t»ndition, no slow neutrons 
of C or A group created in D,O could be 
confirmed. The efficiency was smaller than 
r/a7 of that for H,O. It is shown that the 
result of Dunning and others concerning this 

problem should be interpreted in another 
avay. Authors. 

    On the scattering of fast electrons 
by thin metal foils. H. Saegasa and K. 
Kikacbi. Sei. Repkr. Tohaku brp. Uttiv. 1. 
25, Br7-8a8 (toz7). Using the same Geiger 
electron counter as that described in our pre-
vious paper (r), and apps. improved to some 
extent, ave investigated the total angular dis-
tribution of the electrons scattered by some
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metallic foils such as Au, Pt, Ag and Ni, 
impinging fast electrons of such vdcxities as 
to, zo and ;o kv. Further, we studied the 
velocity dstribution of the ekctmns scattered 
by such metals as Au and AI at an angle of 
a5°. 'Thus, sve confirmed that the exptl. 
result of the abx•e angular distribution did 
not coincide reit6 the theoretical result given 
by considering Coulomb's field. Hence we 
calcd. the ratio of the number of the scattered 
eteurons to that alcd. Gom the thmry of 
Rutherford at various angles of scattering, 
assuming that the above ratio at the angle of 
45° is equal to t, and found that the ratios 
increased linearly with the angle of scattering 
from 45° to 30° and then, except in some 
cases, they tended to n stationary value. 'Chas 
it seems probable that there exists some scat-
tering due to a nnn-roulombian field, as in 
the case of the anomalous scattering of the 
a-ray. Authors 

   On • the nondiagramllnes o[ K-
spectra of the elements Ni and Cu. I. 
Hayashi. Sci. Repte. Tohoku I>rrp. Univ., 1, 
25, 735'3 (1937)•-\Vith focussing spectro-

photograph many non-diagramlines of K-
spectra of Ni and Cu were taken. The 
results show that the non-diagramlines have 
very close connection with the fine structure 
of K-absorption spectrum- The dv/R-value 
of each non-diagramline, which is cxled. with 
regard to appropriately chosen diagramline, 
coincides satisfactorily with the dv/R-value, 
with regard to the absorption max. A, or A. 
of absorption max. /. C. i.. 

   On the continuous absorption 

ppectra of some polyatomic molecules. 
VI. Y. Fukumoto. Sci. Repta. Tohoku Inr~. 
Univ., I, 25, n6z-tt6y (rg37).-This paper 
deals with the continuation of oar investiga-
tions of the continuous abaprprion spectra of 
the following polyatomic mdecules:-(t) 
ethylen Irydrins; (t) ethylen derivatives: 
(z) mercaptatr derivatives : (;) benzyl dedva-
tives; (4) benzyl derivatives of primary alcohols 
and other miscellaneous alcohols The results 
obtained, together with some of the already

available data, are discussed in the light of 
certain characteristic common mnfiguratans 
of molecules. Author. 

   On the K-absorption spectra of NL 
IL I. Hayashi. Sci. Repfa. Tohoku btrP. 
Univ., 1, 25, 6o6-tizo ([937)•-The absorp-
tion of Ni in NiCOs, Ni(OH): has oely one 
edge and nearly coincides with the sboner-
wavelength-eige K, of pure Ni. The absorp-
tion of Ni in intermetallic compds, Ni AI 
and NiSn, has also one edge but !t coincides 
with bnger-wavelength edge of pure Ni. The 
absorption of Ni:0, ooreists of two edges, but 
this entirely differs from that in pure Ni : the 
longer-wavelength-edge lies near the longer-
wavelength-side of Kr of pore Ni and the 
shorter-wavekngth-edge coincides with K. of 

pure Ni. The fine structure nrrr the principal 
edge differs in various kinds of comp3s. 
It is troncluded, therefore, that the niveau 
valves of outer electron shell differ in various 
aggregate states. The fine structure in mmpds. 
NiCO„ i\ri(OH)„ Nir0, and NiSn. whose 
crystal stmclure have hexagonal symmetry. 
resembles to a certain extent in somewhat 
shorter-woes region than the principal edge. 
The absorption edge K, of pure Ni lies near 
the emission line, Ni-K~„ and this fact show; 
the existatce of quadrupole-selection-rule in 
absorption process. J. C. L, 

    The near vitro-violet 's-+'~ band 
system of gold deuterlde, and a new 
analysis of gold hydride spectrum. S. 
Imanishi. $ci- Papers Phya. Chem. Research, 
31, z47-z6; (sg39).-Gold arc in D. arm. 
is photographed with r.ySA per mm dts-
persion. a hands of AuD '~-.'~•~ system, 
involving v'=o, r, z and v"-q r, z,; levels 
are analyzed in the region la 3;7o-4440. A 
new analysis of the rorrespondingAuH'S`-+ 
£' system is made with the same accuracy, 
and• molecular covets. of the two emitters 
are compared. An electronic isotope shift of 
z t -6 cm-r is found. From vibrational ron-
sls. for normal 'J states, a value of p is 
obtained, which is slightly larger than that 
taluired by the simple isotope thmry. 

                             Author.
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   The emission of the electron from 
the substances traversed by fast 
neutrons. S. Kikuchi. H. Aoki and K. 
Husimi. Pros. Phys.-.Math. Soc. Japan, 18. 

7z7-74a (t 936).-It was confirmed that the 
simultaneous discharges taking place in nco 
thin walled Geiger-\Iiiller counters placed 
side by side near the target mntg. =H bom-
barded widr 'H are trot due to strap gamma-
mys eecited by neutrons in the di$erenF parts 
of the apps. It was also confirmed that the 

gamma-rays are not emitted in the reaction 
of °H .with 'H. As [he result of absorption 
measureme¢t we are forced to the conclusion 
that the electrons are emiRed from the sub-
stances (so far, C, AI, Fe, Ni, Cn, "Ln, Aq, 
Cd, Py and Pb, are investigated) traversed 
by the neutrons The energy of the electrons 
is independent of the substance; from Which 
they are emitted, being. about r mv. The 
cross section of the process seems to increase 
with the atomic number, being of the order 
of to-2S cm= fir AI and to-" cm= for Pb. 
It is shown that there is no reasonable ex-

planation of the observed edecl in terns of 
nuclear process hitherto known. Some new 
types of interaction of the neutrons with the 
atoms are suggested. Authors 

   Researches on the concentration of 
hydrogen ions contained in the aqueous 
solutions of complex cobaltamminee 
and their absorption spectra. III. 
Aqueous solutions containing ethylene 
diamine. T. Uemura ,and N. I-liiasawa. 
Bull.1'okyo Uneo. Eng., 6, zr7-z3r (rq;~). 
-One of the writers (Uemura) has already 

discussed with H. Sueda on dre spectroch-
miral elects given by the solos. of various 
oobaltammines. brow; We similarly intend to 
take some. complex rohaltammines that contain 
the ethylene diamine (enJ moltcules in their 
complex radicals Ou[ of the eleven samples 
taken, the absorption curves given by (Co(ca),] 
CI, are little affected by the variation of its 
hydrogen ion mnen. Both rnnfigumtions, cis-
and traps-, of- the three complex salts, [Co 

(en},CI(H_O)]CI„ [Co(en),(H,p).]CI, attd 
[Co(en)_CI.]CI, show similar absorption curves

in their alkaline solutions, i.e. absorption max. 
at about ;iyo mE.r and min. at about 3zo m7r; 
it is haul W change these salts in their acidic 
so:n, but they easily become changeable in 
their neutral solos, and are transformed into 

[Ca(en).O19(H.O)]CI: when their solos. are 
alkaline. The mmplec salt [Co(en,NO.(H.O)] 
(NO~„ both in its cis- and traps-forms, loses 
the selective absorption in. the alkaline solo. 
and probably the cis-t}'pe of the salt changes 
into cis [Co(en)_NO.OH]NO, when its solo. 
becomce alkaline. Author. 

   On the Zeeman effect of the 
cadmium lines 5'Ps,t.z-ti'S,. S. Sa[o. Sei. 
Rep!e. Tohaka Insp. Uaitr., I, 25, za7-zt6 
(r q36).-The ohserved results of t6c Leeman 
eflec[ of the cadmium line 'Poa,=-'S, in a 
magnetic field of varying intensities are re-
ported, and it is proved that these results are. 
in good agreement with those which may !~ 
deduced from Goudsmit and Backer's formula. 

                          Author. 

   On the energy states of valeney 
electrons in some metals. I, 5. The 
threshold value of over potential of 
hydrogen on zinc electrode. \i. Sato. 
.Yei. Repta To/toku Imp. Unir., I, 25, 87r-
878 (u73j)-From [he exptl. data obtained 
by jI. Knobel, P. Caplan anti \I. Eisen-
man, the thres}ald value of over potential 
of hpdiogen on zinc electrode was detd. 
as o.yt3 V. By adding the normal electrode 
potential of %n. o.;fir R to this valoe, we 
ubtain 1.474 V., and this was taken as a 
threshold potential value of hydrogen on %n-
elecnode, which is referred to normal hydrogen 
electrode. From [his and the potential 
harrier on hydrogen electrode, which was 
alretdv detd. by the Waiter, the pote¢tial 
barrier acting in the threshold state was detd. 
to be z.68 V. This value Was compared 
with the energy, a51 e.V. required for the 
process E,-.E, (in the surface layer of '%¢-
electrode) combined With H*-F H-.H3 (in 
solo.) and Cuund that they are in agreement 
withi¢ the limits of expd. errors. 'I'ihus, the 
nature of threshold was clarified. 

                            Author.
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   On the abaorptian band spectrum 
of . magnesium at 300DA. E. lViatsuyama. 
r4cz.Renta. Toltokeelmp. Univ., HondaAnniv. 
Vol.,: zo7-zt6 (rg36J.-By using a steel 
absorption tubs filled with helium and neon 
gases, the author photographed the absorption 
spectrum of magnesium, and ob~rved re-
gularly arranged heads and partially resolved 
rotational fine structures at about 3oooA, and 
continuous absorption near the liner 'S,-
zrP, (z85zA). Author. 

   On the Zeeman effect of lead line 
6P'• aP,-6P• 7s aP, (•fOG8A}. S. Sato. Sri. 
Repta. Tohoku Imp. Unir., I, 2ii, 686-ytz 
(tg36}.-Thc writer report on the results of 
the obxrvarion of the Zeeman effect of the 
lead line 6p= aP=-6p.ys aP, together with the 
theoretical interpretation of it. J. C. L. 

   On the magnetic moment of an 
atom according to Dirac's equation. It. 
Ueda. Sei. Repte. Tohoku Imp. Univ., Honda 
Annie. Vol., z56-z58 (rg;6).-The magnetic 
moment. of the s-electron is Baled. exactly. 

                            Author. 

   Scattering of gamma-rape by spin-
ning electrons. T.,Takeuchi. BrrG. Tokyo 
Oniv. Eng., 6, rz;-rz5 {rg3i).-The scatter-
ing of gamma-rays by cloud of spinning 
electrons is a magnetic field is discussed. 

                          Author. 

   Thomas-Fermi's method and Bohr's 
naclear mode(. b1. Kobayashi. Butt. h>"at. 
1'liys. Chem. Resrare7q 16, zrg-zz7 (t937)~ 
Last year, IQ, ]3ohr published his vies s• of 
nacleaz structure, pointing out that in nuclear 
reactions the mode of energy exchange among 
its. constituent particles is essentially differem 
from that in the case of atoms, In this 
paper it was attempted to iltustmte his views 
somewhat quantitatively, (r} by calcg. the 
second order correction of the heavy nucleus, 
and (z) by comparing the probability of the 
process where the incident neutron or pm[on 
is captured by the nucleus leaving one of its 
constituent particles excited, with that pf the

Rodiwlrr mirl7~ and Plraro~hemi,[n• 998 

proces where two of its mnstiment particles 
are cxd[ed and the incident particle is 
captured. Results n•ere as follows : (t) the 
correction of the nuclear- energy calcd. is 

greater than several 1[V per particle (or Hg 
(ZtN•rzooJ, and since this is atmpamble 
to or greater than the distance beaveen the 
neighbouring levels of a particle in the 
Hartrx field of that nucleus,. it was condude<t 
that in the heavy nucleus the rnrrelation be-
tween iG constituent particles plays so impor-
tant arole that i[ is almost meaningless, as was 
expected from Rohr's views, to calc. its energy 
by the Thomas-Fermi method ; and (z} two 
tmnsiLioa prohabilites calcd, are of the same 
order, therefore one can not apply the method 
of perturbation to these processes, and with 
the same reasoning as was used by Heisen-
berg in his theory of cosmic ray showers. 
one should expect that when the incident 

particla encounters the nucleus, they will 
form together one udeus, in which the 
superNuous energ}• is distributed among a 

great number of its constituent particles. And 
this nucleus will be almost staple because of 
the small probability of emitting its constituent 

particles, unless the incident particle is of 
extraordinarily high energy. Author: 

   The third absorption bands of co. 
ordination compounds. III. The con-
figuration of [Co dg, NHa Cl.] R: Tsuchida 
and i1t. Kobayashi. Bvfl. Chem. Soe. Japan. 
12, 83-85 (x937)•-By the method of asym-
metric adsorption on yuartz powder, the 
authors have proved that chloro-bisdimethyl-
glyoximo-ammine-cobalt is rerroluble inro 
optical antimers. On the other hand; by 
measuring the extinction coeffs. of the trom-

plex compd., it xas found that it has the 
third absorption band at v=rzr.X rd? sea-' 
From these facts and the hypothesis on the 
thirti• band, the authors have given to the 
compd. in question a configuration belonging 
to a new type of optically active complex 
compds. Authors. 

   Secondary cosmic ray and its pho-
tographie impression: T. T&keacbi, T.
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Sugita and T. Inai. BuU. Tokyo Unir. 
Eng., 6, zjo-ijt (tg39).-A metallic plate 
such as Mg and Cd, being cleaned, was 

placed on a photographic plate, which was 
separated by a thin plate of min having a 
window from the metallic plate. It was acted 
about zo boars either outside or inside of a

Pbscreen, sufficiently deep. The photographic 

action produced at a distance 6y the metals 
was more intense at the outside than at the 

inside. It mast be considered, at least par-

tially, as the action of seamdary cosmic ray 
emited by the metals. Authors.

3-ELECTROCHEMISTRY AND THERMOCHEMISTRY

   Theory of fine structure of helium. 
G. Araki. Pros. Phys.-llfalh. Soe..Iapmr, 19, 
r z3-t jj (t 937) The theory of the fine stmc• 
tore of optical terms of helium atom is vwrk-
ed oot, using the Breit Hamiltonian method 
which includes all the spin-orbit and spin-spin 
interactions. "Che zeroth order eigenfunctions 
are constmcted takinq into account the 

polarisation effec;l of the outer electron on the 
probability distribution of the inner electron. 
The problem of transfm•mation to the principal 
axes is solved in the four dimensional 
eigenspace Mlonging to the definite magnetic 

quantum number of the atom. The general 
expressions representing the levels of iriptet 
and singles terms are derived. The numerical 
computations are canied out for the triplet 
seplns. of dte terms which have been experi-
mentally analysed hitherto: rszp'P, is3PaP, 
ts3d rD and tsad aD. 'fhc agreement widt 
the exptl, values is quite satisfacton•. 

                              Author.

   On the decompos[tion voltage of 
fused magnesium chloride. K. Iwasfi 
and K. Sano. Kiruosar m henkya, 13, a7g-
48z (1936): The decomposition voltage of 
fuser) magnesium chloride has been calcd. 
from the Cree energy of formation xt z~ 
which was obtained by debt. of the oxidation 
eyuil. of crystalline ntagnesiunt chloride. 

                             Authors. 

   ~
3tudies of potassium bisulphate. Ei. 

Hagisawa .and T. Takai. Bull. InaG Phya. 
Chem. Bereumh, 16, aq-at (tg37).-The

equil. in the system KHSO,-K,S,Or was 
stndied, the compn. of the eutectic mix. being 
found ro be KHSp,:K ~;O;=qa (mot ratio) 
and its melting point zo3.5°C. The melting 
points of KHSO, and KS.o; were detd. as 
zu•7°C and ar;•7°C resp. the solubility of 
KHSO, in conai. sulphuric acid was measured 
at various temps. between r3S-zm°C from 
which the transition points tettreen different 
forms of KHSO, were decd. as t6q•z°C and 
tga°C. '['he rate of dissocn, of KHSD, was 
studied with a thermobalance. AL 3oo°C the 
Aissorn. proceeds slon•ly, at 35o°C much 

quicker and at ;oc°C a little lasfcr than at 
3;o°C. At intermediate period the velocity 
may be expressed as dz/dt=b (a-z)= corres-
ponding to zKFISO,~K.S.O;tH,O. The 
disson, pressure was measurer{ by the statical 
method in x range of temp. between iao-
zjo°C, the result being expressed by the 

equation log p.>--39jj~bo 19.16683 (t ao° 
-z[o°C, ICHSO„ IC,S.D; both solid). z KSrOr 

I (x)t z H;O(l)=KHSO,(a), dFrs:=-36zocal. 
                           Authecs.

   The faraday effect of strong ele• 
ctrolytea in aqueous eolations. O. LiCI, 
NaCI, KCI, Lii, NaI and KI. A.Okazaki. 
-)teen. Rygjwt College F.rry., 9, roc-rr8 (rg36), 
-The relation between the magnetooptical 

rotation and the morn. of the aq. sdns of 
the chlorides and iodides of lithium, sodium 
and potassium is studial for D-lines. It is 
found that the "corrected " molecular rotation 
:1f[D;] of these salts decreases.vith increasing
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conrn. On the assumption that these electro-
lytes In a solo. have only one absorption 
land in the ultra-violet, the decrease of .il (Dr] 
with increasing mrtrn. is found W he attributed 
w the existence of undissociatetl molecules in 
coned. solos. •I'he slue tf[D,] in the 
completely dissxiateJ state is decd. by gra-

phical extnpolation to infinite dilutbn. Using 
this value and the carrespondirrg molecular 
refractivity R., the number of dispersion 
electnms in the molecules and the values of 
the absorption bands of these salts in the 
completely dissociated state are caicd. The 
values of e/m for the disperior electrons of 
these electrolytes, togrxher witL those of the 
corresponding bromides, in the completely 
dissociated state are evaluated using- the 
uragnelooptical rotation fur D-lines and the 
ordinary dispersion data. It is also land 
that the Dl[D~values u( these elecholytc~ 
in the mmpletel}• Dissociated state are given 
by [he sum of the rotations due to the two 
component ions, and that the order of the 
magnitudes of dre ionic rotations in yuestion 
can he expre~ed by the lolbwirtg series 
CI'~ lie ~ I- and Li*~ Na*~ K*. 

                            :luthor. 

   Un the activity coef[ieient of 
thalloue thiocyanate in some salt 
solutions. F. Ishikawa and N. Hasegaxa 
Brt1L least. Phya. Cl¢nr. ReaeosrJr, 16, 
tab-tjr (1937).-The solubdities of '17C~S 
in solos. of strong electrolytes have been 
measured at zj°C'. The electrolytes used 
were KNO„ 1:CNS, KSO„ TIxOr, 'i'I.SO,. 
From the results the activity coefi. in the 
respective solos. of various ionic strength were 
deal, using (r/mt)y~o=]6.o vehicle was 
obtained by assuming that in the range of 
small ionic strength the activity coeffs. of 
T1CNS in KNO, solos. arc ey ual to those of 
KNO„ the asssmption being supportal by 
the constanc}• of the values of (r/mt)/y. 

                           Authors. 

   On the vapour pressures of Na:. 
3O,•lOD,O sad saturated solutions of 
Ne;9O„ NaSO, 7D;O sad Na;8O; lOD_O
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in heavy water. I. Higuti. J. Cheur_ Soc. 
Japan, 58, 193-zoo (r93i)•-1'he vapour 
pressures of the above entitled systems and 
those of the corresponding systems with or-
dinary water have been measured over a 
range of temp. (root zo° br jo°, by means 
of slightly modified 1•'rowein tensimeter. Thr 
rieuterate ant the satd. solos. were prepared 
in cacao by distilling a required yuamity of 
heavy water (g9'%) nn the anhydrous salt. 
The results are represented by [he follox•ing 
ey nations : 
lag 1'°"=1o,648y-zdt4,oz/I' 

     for the dissocn. pres. of Na.SI}; toD.O 
lug 1' =ro,43ro-zyzG•75/I• 

                   of \atSO; toHrO 
lug Y =y,za3o-z38r,Bz/'P 

 for the yap. pres. of satd. saln of N_SO. in D_O 
log l' =q,o7oo-z3tr,47/•h 

             .• of NaSO, in H.O 
log P -8,4j47-zr4j,z3/1' 

                 of Na_5O.:7ll.U in D:O 
lug P =8,3748-zns,tq/T' 

              ., of Var9Oq•roll_U in ll_U 
log 1' =S,zo;j-zo4j,47/T 

              of Var5O; roH_O in H_O 
  From lbe above results were obtained the 

values of ;4,6°--34.9°. and z6,6°•--z7,o°. fur 
the transition points hetw, the anhydrous salt 
and the decadeuterate or tlx heptadeutente. 
These values are found to be higher by ca. 
z.;°, than those of the corresp. ones of fire 
ord'mary hydrate;, Author. 

   Electro-endosmoaie througL s aidgle 
capillary. (A) Apparatus. H. 111uraoka 
J. Elec. Aaaoe. Japan. 5, 6.1-65 (t937~-An 
ezptl. procedure of measuring electro-mdos-
modc velocity through a single capprllary is 
described. "1'he app. is like that of Hriggs 
and the velocity is real Iry the movement of 
n hobble in the wider resting tube. 1'he 
velocity of the bubbles with the same electro-
endosmotic pressure varies with rhea sin. 
For the correction, from the curve of the 
velocuy u( the bubble and its size, the size of 
the bubble giving the true elecao.e»dosmotic 
velocty was fount. The expt. .vas carried 
out xuh any suitable size of the bubble and
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thrn the. velocity obtained \vas converted into 
the true velocity to be measured. Author. 

   On the end-point voltage of the 
lead•acid atoiage cell. K. Kinoehita. BuIG 
Clrem. Sac. Japars, I'L, z j-3 t (1937)•-The 
erpls. have been undertaken to study the 
relation between lbe "end-point voltage" and 
the discharge hour rate of the lend acid 
s:omge ttll. "1•!te cells un<ler eramn. were 
discharged by the tnrtst cutrem of t.5, z.o, 
z. j, and ;.o Amp. taking the end-point 
voltage at about r•; volts. "thus the relation 
beau. the terminal voltage a of the cell and 
the values of C in tha following equation 
was eramd. ; C=(C°-t/1°} X too, where tv 
denotes the tool time of dscharge and 1 the 
time nt which the temtinal aoltage is e. The 
values of /°-! in the equation will be p~o-

portional to the remaining capacity of [he 
cell provided the disclarge is undertaken at 
coast. current. Carsequcntly, the value of C 
indicates the percentage ratio of the remaining 
capacity W the total capacit}• of the cell. The 
curves representing the relation between ]og 
C and log a were esamd., and it was found 
that the curves are almost linear in the apper 

pan of the figures, while the curses are 
concave to the C axis at the lower part. R'e 
sec moreorer, that the linear part becomes 
the more predominant in the case of dre 
higher discharge current, so that in the ranges 
of linear part of the curves, the relation betty. 
C and a can be denoted b}• the equation 
e=liC".....•(t), where n and K are coast 
Discussing the progress of chem. rraction at 
[he electrodes of the cell, the concluion is 
reached that the mrtges, x~here the equation 

(r) holds betty. C and e, are the most 
favourable working condition of the plates. 
It follows that the values of e, where the 
equation (t) does no more hold between C 
and e; is the most reasonable end-point voltage 
of the cell. Author. 

   A study of the enzyme action by 
thermal analyeie of reaction velocity. 
II. The action of inorganic ferment. 
E. Suito. Proe. Imp. Head. 'Tokyo, 11, zzq-

z;z (tg36}. And also see Thermal analyeie 
of the catalytic action of colloids I. 
Catalytic decomposition of hydrogen 
peroxide by colloidal platinum. This 
Joumal, lo, zjrzyo (tq;6). Author.

   On the photochemical union of 
hydrogen and chlorine. \I. "t'amura. This 

Joumal, il, [-t5 (1937)•

   Reduction equilibria of titanium 
dioxide by hydrogen. N. Nasu. Sai. Reefs. 
ToMku Imp. Uniu., I, 25, 5io-jz6 (tq;6).-
The equil. TiO;-IL-TirO~ H;O has been 
investigated a[ various temps. ranging from 
749° 1o coo9°L, by a gas circulation method 
and and by using a quartz spring balance. 
The gas circulation pump and the method 
by which the comps. of the mist of 
hydrogen and water vapour can be decd. 
were both devised b}• the present writer. The 
relation hehveen log K„ and r/T has been 

found to be log K„=t.g;o5~4 . 
                              A ulhor.

   Dissociation pzeaeure of vanadium 
pentoaide. K. Iwase and \. Nasu. Sci. 
Repta. Tahoku Imp. L%niv., Honda Anniv. 
Vol., x76-479 (r936).-The dissocn. pressure 
of solid vtnadium pentoside has been mea-
sured in the temp. range uo°--;zj l;. 'hhe 
relation hehv. log Po. acrd t/1' was found to 

be log Po. (azm)=6.68x- 6.zI-o, z . By means 

of this result, the following daft were calcd., 
V.O,=V.O,+t/z O.; dH=taSao-o.7iTt 
0 oooz5"i''. dFo=lai4o+o.75T In T-o.oooz5 
T'-zaST. V,Os+Ii,-V,O,tH.O; dH= 
-az885- r.bq T-odor a'I'e t aooooo074 Ts. 
dF°=-az885+t.6gT In "I'to.ootgTr-o: 
o0oooo3yT,-t6.S3T, U, (lattice energy of 
V_O~=gyya Kcal. Author.

   Individual activity coefficient of 
ions. Supplement. S. Kaneko. J: Cheer. 
Sce. Japan, SB, x73-z 74 (r937)•-Supplement 
to the previous report (ibid. b7, to (1g36);. 

                            Author.
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    Extension of 1)ebye•Huckel's theory 
of strong electrolytes. S. Kaneko. Re-
searehea Eledrateeh. LnG•, 403, t-ij (tq;~).-
This report is the systematized collectan of 
the author's papers on electrochem. published 
mainly in ./. Chem. S'oa .lapan and ronlains 
the discussion on activity coeff, osmotic a~eff., 
heat of dilution, conductivity and diffusion of 
strong electrolytes All of them are eztensiat 
of Aebye-lluckel's tht•ory of strong electro-
lytes. Author. 

    Some notes on the calomel electrode. 
K. Nomun. J. Bicehern. Tapan, 18, Sot-;oq 
(rg33)• (r): By comparing the potential of 
four kinds of ;.j n KC71-calomel electrode, it 
was found 1}x11 the penenlial reached a const. 
value in z daps at the latest after a new pre-

paration, if the KCI-solos, for dte electmde 
had been thoroughly sttd. with HgCI before 
its preparation. (z). Single electrode pot^ntizl 
of ;.; n. KCI-calomel electrode (rgi) at 
several remps were investigated and the values 
expressed by the two following formulae. 
n;.i-o.aB;Bzt-0.o3g88 (t3°-•zi°). r.3•i° 
o.3oza9t-o.ojg67 (z5°~43°/. Author. 

   Standard membrane potential dif• 
ference of filter papers immersed in 

paraffin. T. 9latui. Kyoto Fw•itu !ku D~ri-
gaku Zavai, 18, t3i8-t3~ (1936)•-Five kinds 
of filter paper different in their capacity of 
tihmlion were immersed in dissolved paralUn 
of IILP. 56•rj8°, and their standard lion 
potential differences were measured. The 
result proved that each of the papers acted 
as an neg, film and that the greater the 
denseness of the filter papers, the larger 
became its potential difference. J. C. 1.. 

   Potassium chloride calomel ele-
ctrode and~diffuaion of chloride from 
potassium chloridesolution. T. h'Iatunaga 
and K. Ituji. Kyoto Fitrilu Ika Daigakur 
Zorri, 16, ju-jr6 (tg36).-The auto r 
examd. dte relation between the quantity y 
of chlorine diffused Irom said. potassium 
chloride solo. /o distilled. water and a cross 
section x{mmr.) of a glass mbq and obtained

d TAernalrmWr. 

tha following empirical equation: y=aazgz 
 to.oo8i. J. C. L. 

    Measurement of PH of polyatomic 
electrolyte solo. by glaas•electrode. T. 
Takagi. Kyoto Furi[u Ika Daigaku 7.aNi, 
15, 4ot-;ry{tq;j}-Pu of the various kinds 
of metal solos, and of FeCh-FeCI, ozyda-
tion-reduction system which could not be 
measured by hydrogen gas electrode or yuin-
hedrone electrode were mcasurccf by glass 
electrode. The result obtained was appro-
ximate to that by mllvdium membrane dried 
immmpletly. J. C. L. 

    The influence of orgnniesubatancex 
on zinc cell. I The influence of acetic 
and formic acids. ~I. Akamatsu. Bull. 
'!'oyoda Res. Lnp. lnrrnti.mt .Sac../apan. 4,. 
t-3z (t936)~ The effect of adding acetic,mtA 
Ibrmic acids on a zinc cell were investigated: 
the effect of untreated woolen diaphragm 
which caused the formation of these acid;, 
was examd. '['Fte results obtained are as 
Lsllows: (t) z.j% of an org. acid mixed 
had no bad eff:ct: abut o.iq of the acid 
was favourable to the capacit}', voltage, life 
and others: more than a.j% of it was un-
favourable to tha terminal voltage, capacity 
anJ life. (z) 'the gas produced decreased 
according w the mining of the or;atiic acids: 
the decrease was proportional to the mixing. 
(;) The influence of an untreated wooden 
diaphragm was similar to that of org. acid: 
it affected [he capacity more favourably than 
n treated one, but m the life of the cell i[ 
was unfavourable. J . C. L. 

   Making of a cell by application of 
free energy of formation of NaCI. B. 
Shibata, "I. Takeda., and S. Imai. J. Chem. 
Soc. Tapan. SS. t-3 (t93i)•-If a all• is 

al esigttea with the relation of ;t a(f)t ~ CI. (g) 
z =NaCI(a) and F°r°s=-yt .i5z cal, it gives 

shoot ;v. By combination of o.aq Na-
amalgam electmde, zo9o salt solos, and 
chorine carbon electttxle, a cell which had 
;v. and z-; Amp. (or a rontinoous cuirent, 
~ Amp. for a max. was made, and with it a
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light could be obtained. 'Che comparison of 
the structure with its theoretical value is 
reported. ). C. L.

   Theory of negative adsorption of 
Debye- Huckel electrolyte. K. Ariyama. 
BrrJJ. CJu,n. Soc. Tapan, 11. 6S7-6qt (tg3b). 
-The theory of neg. adsorptan of strong 
electrolyte in solo. is discussed with simple 
calm. J. C. L.

   A theory of surface tension of 
Debye•Huckel electrolyte. K. Ariyama. 
BuJJ, Chem. Soc. Tapan, 12, 32-37 (r937)-
A veq~ comprehensible theory of surface 
tension of Debye-Huckel electrol}•te is pro-
posed. An explicit 6,rmula for surface ten-
sion is Derived and compared w•irh expt. very 
sat'sfactonly. A qualitative explanation of 
Heydweller effect is given. Interfacial tension 
is also discussed very bricHr. Author.

   Potential difference of completely 
dry collodium membrane with respect 
to mixed aolotlona. H.'fakahashi and 1'. 
6fatui. Kyoto Furitu Ika Daigaku Zaari, 15, 
Sob-5tz (ty3i).-Dembrane potential dif-
ference of completely dry co0odium membrane 
for N/f1oo~\/6, ;ooHCl was not changM 
by the addn. of N/SSrCL. Potemial difference 
of V/r,oooFICI, when KCI of N/rbo~N/bqo 
was added, did not vary. Yet, when KCl 
was added to the strength of N/to•r\/6qo, 
it x•as varied. And when KCI of the strength 
of N/to~X/b;o wts added [o N/t,oooHCl, 
Pn was not varied. \Vith N/zo~N/;oH.SO, 
there were found no effect on Cu50,. 

                              J. C. L 

   A study of magnaneee dio:ids 
prepared for a dry cell. 1{. Sasaki, T. 
Kumno and G. Fuse}•a. BuU. 7"oyafa Res. 
Intp. Insen[ion Soc. Tapan, 4, 33-47 (1936)• 
-The authors proved that, when MnO: was 

put in contact with solos, Pu of the solos, 
wns changed, and [hat the linear relation 
held between the Prr and the polar potential 
of hfnOz. From this proof, they mold 
further elucidate the reasons for the cases

when the linear relation held, and also when 
it did not hold. J. G L. 

   A study of the foundamental 
gaeationa of ion biology. S. Aiuramoto. 
Kyoto Purity tka Daigaku Zaaai, 16, tz7t-
t3z9 (1936).-(1). tonimtion of hydrochloric 
acid.-From the electric power oI tlx cell,-
hydrogen electrode (hydrochloric acid (silver 
chloride electrode-, the activities of N/tom 
N/;ooHCl nt r8°~3g°C were experimentally 
calcd. The t•alue calcd. corresponded to those 
b}• the activity of hydrochloric acid -were sn 
small that it mold not be caled. by means 
of the method of mearuring potential difference. 

(II) The activity of ion in KCI and NaCI 
solo.-By using N/to-.N/6;gKCl and NaCI, 
the cell,~tmalgam electrode I KCI or NaCI 

(to-rN bio-rV) HgCI ~ Hg-, not mntg. the 
pdential difference of diRusion at rfio°-..38°C, 
owing to K and Na-amalgam electrode, was 
constructed. The ntlivities (a) at the morns. 
were measured, soft it was found that (a) did 
not vary with temp. (11I) Amalgam electrode 
and membrane potential difference.=1'he 
effect upon the potential difference of 'Na-
Hg with respect to NaCI solos. by K, Mg, 
Ca, )ia. Cd, Cu, Sr, H, Br, J, OH, NOa and 
SO, contg. in the NaCI solos. and the effect 
upon the potential difference of K-Hg with 
respect to KCI solos br \a contg. in KCI, 
were examd• J. C. 1,.

   The individual activity coefficient 
of ions. 111. U[wni. J. Chem. Soc. Japan, 
~, z97-3m (t937)~ An argument is given 
to refute Kaneko's theory as to indiv. activ. 
cvefl: of ions. J. C. f.. 

   An apparatus for measuring the 
dipole moment with alternating current. 
S. 1lizusima. J. CJmm. Soc. Tapme, tot-zob 
(1937)• .3 figure o(a new app. is given, 
which is the Earp_Glasstone app. with 
alternating curcent, saitahle for measuring the 
dielectric mltst., to dertermine the dipole 
moment of molecules. The result obtained 
from measuring dielectric most. of isopropyl-
ketoae and thiophene is reported, and the
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errors of measurement are shown to be withal 
to-'. \Vitb respect m the three states of gas, 
IiquiA and solid, the value of each term in 
the formula, P=P°+PwtPe (P denote; 
molecule polarization, Pe orirntation polariza-
tion, Pw atomic polarizaion, PF electron 

polazizationl was detd. J. C. L.

   Measurement of the vapour pres-
sure of concentrated aqueouseolutions. 
T. Kume. This Jouma6 11, t6-z4 (1937)• 

   The electrochemical study on 
hydrated sodium silicate. E. Shibata, T. 
Takeda and S. Imai. J. Sci. Siroahima Unfc., 
A, 7, 183-r89 (1937)•-B7 the application of 
the alkali metal amalgam electrode designed 
by the authors, a following cell .vas mn-
structtai : Na-amalgam ~ Na,SiO; nH.O cr}'-
stals and satd. solo. HgO ~ Hg. The temp. 
of the stable region of various hydrates was 
decd. The c1}'stals formed in the temp. region 
were analyzed, and [he following resuhs were 
obtained 

16.8° rz,3° ~7 S° 
NarSiOo•gH,O NarSiOt•1aH.0 Na.tiiOy qH.O 

          +r.6° °.6e _..r 70 
Na_$iOz•rxH.O NaSiOr•roH:O Na.SiOa•roH•O 

              So.6° y 
Na~SitygH.O \a.5fOy6H=O J, C, L,

   A study of Donnan's membrane 
potential difference. (Supplement) Y. 
Imei. Sytto Fur7ba Ika Daigoku Zasei, 15. 
66-7: (tg35).-By putting two kinds of 
collodinm membrane,-one having 4mV poten-
tial difference and the other zimV rzsp.,-
behveen Nf±o~.\/6;o HCI, mntg. r% gela-
tine and HCI, the membrane potential 
difference was measured after the osmotic 
pressure reached equal. And it was found 
that the membmne potential difference was 
equal to e;ettric porver of a morn. cell of CI 
ion constructed with both liquids inner and 
omer in the equil. state, independent of the 
standard membmne potential difference, so-
conlingly of its permeability, and that the 
d'vection of the poteial difference was yuire 
opposite to the electric power, J, C. L.

   Cellulose acetate membrane and 
copper - ferrocyantde -collodinm mem-
brane T. \Iatanaga. Kyoto Frtritu Ika 
Daiyaku 7.aari, 17, 4io'a63 (1936).-By dis-
solving cellulose acetate in acetone, cellulose 
acetate membrane was made with the method 
similar to that of making mllodiam membrane. 
Its standazd membrane potential difference 
and its behavior towards KCI, NaCI, HCI 
and KOH were exantd. The result obtained 
shox•ed that its potential difference reachal 
the eyuil. in z hours in salt solos., but it did 
sa in 3o mnL in solos. of acid or of alkali. 
And the equal. of swelling of the membmne 
was established within z hrs. and the standard 
membmne potential differrnce had the quality 
of neg. membrane tz•..zomV. The tnncn. 
effect of the poetial for I{Cry, NaCI and 
HCI of the membrane had the linear relation 
with the concn. logazithm. J. G L. 

   A method meseuring of the stan-
dard membrane potential difference of 
incompletely dry collodinm membrane. 
T. r~fatunaa~a and S. Rluramoto. H'yoto Furitu 
Ika Daiyaku Zarsi, 16, tto3-rtu (1g36).-
In order m measure the potential difference 
Ee of collodinm membrane dried incompletely, 
it is reasonable to measure the membrane 
potential ditferrnco and to obtain C, and C, 
{the mucus. of CI of the inner and the outer 
liquids) in 30~6o mot after the membmne 
cell was se[ up• Calcn, was made on the 
basis of the following equation: E°=F.-log 

    Phase boundary potential. T. 1lfatu-
oaga. Kyoto Furi[a Ika Daiyaka Zaasi, 17, 

377-349 hg36).-The phase boundary poten-
tial u( oils and solos- of various electrolytes 
were measured with a quadrant electrometer. 

                       J. c tw 

   The lyophile property of celitiloses, 
VIII. IX. K. Kananrara and S. Ueno. J. 
Soc. C/rem. lad. Jayarl, 40, 178-r87 {t937)~ 
VIIL-The swelling in org. solvent of vitro 
cellulose. As the welling of cellulose in 
water is pdmazily considered to be due to

i

i
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its hydratioq it is reasonable to consider that 
the swelling and dissoving of cellulose 
derivatives in org. solvents is also primarily 
caused by the action 6c which the polar 
molecules of the solvrnts aze e)ectrostatically 
adsorbed, ananged and settled towards [he 

polar group in these derivatives, that is, by 
the phenomenon of salvation. The expel. 
results by the authors also showed tba[ C 

potential gives-some sv„~rgestions to this swel-
ling and dissolving. first, the C potential 
in various org. solvents fur indicating the 
swelling (or solvent) degree of vitro cellulose 
of higher degree of nitration, a•as measured 
with time. As the org. solvents, absolute 
almbol, ether, benzene, acetone and ethyl 
acetate were chosen, noel they were used 
indiciilually or mixed. Further, the variation 
dae'to the time of measuring was obtained, 
and in order to help the considemtan of the 
standpoint of the polar theory for the above 
exptl. results, the total ponlity was obtained 
by the Deb}'e fonhula, using the density, and 
the dielectric most of the single and the 
mixal solvrnt. 1X. The meaning of C poten-
tial for the lyophile ,properly of cellulose 
derivatives. The swelling degree and ~ 

potential in single solvents of almbol, ether 
and txnwl of vitro cellulose and those in 
binary mixed sovents of alcohd ether system, 
ether benzene system, acetone benzene system 
anJ other acetate benzene system, were

AHS'fRACTS      - Vol. St 

measured and the insults of the researches of 
their variation were considered as follows 
(t) The stronger vitro cellulose o•ere swollen. 
the higher became its C potential. (z) C 

potential of vitro cellulose hr the organic 
solvents were once lowered immediately after 
it was immersed, and the higher C potential 
is, and, ncmrdingl}• vitro cellulose being 
strongly swollen, the more rapid the velociq• 
of its swelling, the greater the velocit}• of 
lowering. (;) After elapsing of longer hrs. 
the C potential once mixed up to n certain 
coos. point from which again it descended, 
reached the equil. at last and approached 
the coast. value (Cs). (a) The difference 
d(o-C„ of the value Go measurer( immedia-
tely afier the immersion fmm the value Cm 
in the eyuil. state of soh•ation, or the value 
dC/Co rats parallel to that of the swelling 
degree in [he org. solvent of nitrocellulose. 
And the ]ovver the (potential bernmq the 
stronger the solvent was svollen. Thus, the 
above esp[I. facts arc considered thmreticttll}•; 
(coin the interesting dependency accepted 
betwern C potential and its state of variation 
with time, and fi•om the swelling degree and 
the swelling velocit}', it is deducnl that 
-(dC/dt)t=o denotes the velocity of salvation 

measured immediately after the immersion, 
and Ce-Cm=dC or dClCa is correlated ur 
the degree of solvation. J. C. L.

      4-COLLOID CHEM 

   Studies on the aor ' 
by titania gel. III. R 
the vapour pressure s 
amount of ammonia. i. 
!'bye. Chera. Research, I6, 
this report sorption; .deco 
Lion isotherms (or ammonia 
over a range of temp. fro 
with the same gel as dtu 
lion of sulphur dioxide. I 
region, (zo° and ao°C) sorpu n
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oniinar)• form to which 1••reundlicKs 
s applicable, but isotherms at lower 

below -33°C), where sorption mea-
have been carried on to the sold. 

ressure of ammonia, have two in-
oints ahd a hysteresis loop. This 

phenomena may lx: attributed to 
ary cmdensalion as in the case of 
ioxide and the probab]e existence of 
at leas[ in the hysteresis region has 
usxrl Gom the folbwinq points of

4(1937)
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view : that at the beginning point of the 
hysteresis loop the radius- of the mean capil-
lary pore vested. by 'I homson and Anderson's 
formula is aboat q•5A and independent of 
the temp., this value Ixing large enough for 
t}te wndensation of the vapour as compared 
with the molecular diameter of ammonia 

(z-8g A): that the liquid volumes vested. From 
the sorbed amts. are approximately the same 
for the equal radius notwithstanding the temp. 
and the nature of the sorptive, the max. value 
bean; 0.36 cc per gram of gel : that the 
ditlerential beat of sorption at high pressure 
range is most. and ca. 60;o Gals. per mole 
which is close w the heat of condensation of 
ammonia (96yo call. per mole at -qo°C.). 

                            Author. 

    Electrophoresis uC foams. 4 lioma-

gata. •!. Fleetroehem. Aaeoc..lapua. 4, 38o-
38i (r936).-Electrophoresis of air foams with 
the diameter of 0.008--o.too cm in to-~-r 
to-°N aqueous solos. of H.,O, NaOH, HCI, 
CaCI_ and AICI,, was measured with the 
romtionnl cylyndrical app. for foam caL•tpho-
rais by the- \Icl'aggard method. (r) The 
velocity of electrophoresis in [he dilute solo., 
when the par6tles ore small, is approximately 
const., independent of electric potential and 
the time of measuring. As for Larger particles, 
the greater the electric potential and the time, 
the less 6emmes the velocity. (z) 'Phe 
elecnnphoresis of smaller particles with the 
diameter of aoo8-w.too cm in coned. 
aqueous solo, is similar to that in (r}. Th0 
dimension and the electrophoresis velocity of 
the particles reach 6te max. at a certain 
length ~of the diameter, and this coax, generally 
mteartttes towards the smaller diameter with 
the increase of the toner. (~) The relation 
hehveen ~ electric potential and mncn, in 
these electrolytic solos. is on the whole ap-

prnximate to that in oil or glass J. C. L. 

    A theory of .surfaee tension. of 
ternary solutions. li. Ariyama. Bull. 
Client. Soe..lapnn, 12, 38-;3 ([93i}.-The 
theories of surface tension of Debye-Hfickel 
eketralyte can .he divided into . hvo ~ main

*--Co/leid Cneixirlry and Surfa:e C/umirfry 301 

groupsg.one which is basedon the assump-
tion of the existence of dre'image fprcg' cear 
t}re boundary between water and air; and the 
other Insert on the eaten. of surface free 
energy caused by the electrostatic force of 
ions On [he basis of exptl. evidence an the 
surface tension of ternar}' solo., the theories 
of former categor}• are shown to be unaccep-
table. Theories of OL•a and also of Arivama 
which belong to the latter categor}• are 
applied to explain. the surface tension of 
ternary solos. Agreement with expr_ is satis-
factory. Author. 

   Electroendoemose in collodium 
membrane. J. Noaaki. ~1da filed: Hokkaido-
ttettaia, I•t, z6z9-=6.13 i z644-r656 (tg36). 
I. Effect of diameter of pore. and electric 
charge iu metre borne.-Lt electrceudosmose 
with a diaphragm of mllodiam membrane 
the direction n( water migration varies 
according to the quality of membratx; in 
the neg. membrane water migrates to the 
neg. pole, while in tlm pos. to the pos. pole. 
The quantit}• of migrating water is propor-
tional to the diameter of rite pore atxl the 
power of electric charge of membrane, and it 
increases. when the membrane is heated to. 
zo°-Vqo°C.• but ducreases when heated over 

5o°C. II. Effect of electrolytic neutralized 
salts, and .and base on electric charge of 
membrane.-Concerning dre mllodiam mem-
txane (neg.) and the satd. methyl violet col-
lodium membrane (pos.), dried incompletely; 
the relation of the electroendosmose ais 
im-estigated. The neutralized salt gives a 
cation tp rite negative membrane, acrd 
neutralizes the electric charge of the membrane, 
but electrifies the membrane when the mncn. 
of neutraliued stilt is greaC The neutraliza-
tion of anion W the pos. membrane is weaker, 
and does cwt electrify the membrane by 

giving an anion to it. The greater dte value 
of the ion, the stronger becomes the neutraliza-
tion of the cation. Both acid and base do 
not change the quality of the electric charge 
of membrane in the mncns below ro~N, but 
electriBy the membrane in the high morn. 
over ro =`N. _ .J. C. L.
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    On the catalytic action of Japanese 
acid clay on mized vapour of anlllne 
and methyl alcohol. K. Kohayashi and 
\I. Mizushina. il%auda .fppld. Chem. Soc. 
Bull., 14, t 7-zi ; z3-z7 (1937).-It teas 
already been reported by Harushige hwue 
that methyl aniline formed by the direct con-
densation of met)rpl alcohol and aniline was 
transformed into p•toluidine 6y contact action 
of Japanese acid clay at higher temp., with 
the formatiot of medryl online and dimetbyl 
amline, and the mechanism of the reaction 
br the formation of p-toluidine and dimethyl-
aniline by the interaction of online and 
methyl alcohol in presence of the catalyst 
will be explained by the following Hoffmann's 
rearrangement; CHrOhItCeFLNH.-.C.Hs-
NHCHa-+CH,C',H,NH, (Bull. C6eru. Sx. 
Japan, I, 157-t6z (tg16)).-We have studied 
the catalytic action of Japanese adrl clay on 
miz. of aniline and methyl alcohol. In our 
first report we have described the exptl. app. 
and operation and the results of the pre-
liminary exptl. test. We have confirmed that 
we can obtain d-toluidine as c}lief product b}• 
using Japanese acid da}•. In our second 
report we love described the influence of the 
reaction temp. to the yield of p-toluidine and 
melhylaniline, and the mechanisRrt of the 
catalytic reaction. A mix. bt.jg of aniline 
and methyl almhol (r cool ; r.z cool) was 

passe.l over Bog of Japanese acid clay, dried 
at t3o°C for five hrs., duration of reaction 
being seven hrs. and reaction temps. being 
zzo°C, :5o°C, Sao°C, 35o°L' and 4oa°C. 
Each of the racoon products obtained at 
eadt of the above mentioned reaction tempo. 
were fractiona[erl by distillation. We have 
examcl. the ph }s. coasts. and the meldna, 
points of the acetates of each fraction. Both 
methplaniline and p•toluidine were obtained 
as main reaction products at zjo°C, but 
methylaniline decreases in yunntity at higher 
reaction temp. and p-oluidine increases in 

yuantity. The mechanism of the catalytic 
reaction may be considered as follows ; Whrn 
a equimolecular mix. of methyIalcohol and 
aniline i9 passed over Japanese adrl clay at 
z5o°-35o°C, the clay strongly absorbs the

[NH,] radical of aniline and then [H] ou 
para position of benzene ring directly com-
bing to [OHJ radical of methyl almhol. 
'T'hus p•roluidine' is obtained from aniline by 
simple dehydration by [be action of Japanese 
add clay. Japanese add clay a not a mere 
mix. of silica and alumina. It may be. con-
sidered that the principal oompn, is au 
intimate mix, of hydrated aluminium silicate 
such as montmorilloni[e (AI.O~•4Si0.•HrOt 
ay.) and amorphous silica (Si0_.YH_0). 

                            Authors. 
    On the stability of foam. T. Sastki. 

Bull. Clrem. Sac. Japan, Il. 7q7 (tg37).-A 
is a known fact that the foam of a liyuid, for 
example the soap solo. or beer, vanishes by 
adding a small quantity of an org. substance 
such as ethyl alcohol or ether. However there 
is no plausible explanation of this phenomenon 

yet. So I started the following expts. When 
xe shake the test tubes contg. equal volumes 
of the liquids marls from various proportions 
of butyl alcohol and water, and compare the 
heights of foam produced in than. the fol-
lox•inq (act is observed. 'llte height of foam 

pnxluced increas^s rapidly from z:ro by an 
adds of a minute yuantity of butyl alcohol 
to xater. On further addn. of the alcohol, 
however, the height reaches a max. and then 
falls main, Gnall}' tending to uro at the 
concn. at x•hich the water is said. with the 
almhol. Further increase of the alcohol in 
xaler makes the s}'stem heterogeneous, Irom 
which, as well as front the homogeneous 
solo. of water in bury~l alcohol, no foam can 
be produced on shaking. The same pheno-
menon is observed in some ternary systems. 
For example, when we shake a soap solo., 
a stable foam can be obtained. This ham 
vanishes instantaneously on adding a small 
yuantity of butyl almhol. but it can be re-
prodacal when the solo. is shaken again. 
If we continue m add but}•1 alcohol, a con-
dition will be arrived at which the water is 
sa[d. with the alcohol and no foam can be 

produced on shaking. It may be considered 
probable; Irom the nbove facts, that the 
homogeneity of a Glm plays an important 
r81e for [he stability of the foam which it
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forms. That is to say, the foam of a home-
geneous liquid mixt will be destroyed by 
adding one of We components, for the film 
of the foam becomes heterogenmus, being 
made of patches of the exmssive component. 
In this case, the surface tension differs natural)}• 
in the different parts of a film. So the film, 
and accordingly the foam. will collapse. It 
can also be shown that a wap film made on 
a wire frame is tom oft by toutching with a 
drop of a liquid of lou• surface tension, 
alcohols for example. In general, each foam-
depressanl may be considered effective when 
it has a small solubility in ualer as well as 
a high surface activity.. A quantitative study 
is now being made on these phenomena. 

                            Author. 

   Studiee of the oiliness of the 
liquids. II. Friction coefficients of the 
films of mono- and poly-molecular 
layers. H. Akamatu and ]. Sameshima. 
Ba1L Chwa. ,Soc. Jayart 11, yqt-ygti (tg36)-
=1'he static friction coeffs. have been me•.tsured 

by the balance method e•hen the mono- an[I 
poly-molecular films of some fatty acids 
(such as stearic, palmitic, oleic acid etc.J are 
deposited on glass surface by Lvtgmuir-
Bkxlgett's method. The friction ooeB of the 
clean glass surface is about unity, and the 

presence of only one-molecular layer of one 
of these substances reduces the (ridiov cceff. 
to about one tenth, but no further reduction 
cokes place by the increase of the thickness 
of film. There are little differences of the 
friction coeffs among then substances, but 
the effect of "piston oil" is detected. lu the 

present expt, oleic aci[I and rastor oil have 
been used as "piston oil ". 1Vhen castor oil 
is used the friction is somewhat Larger than 
that +vbev oleic sad is aced. 'T'his may be 
explained by the fact that oleic acid bas 

greater surface pressure than castor oil, so the 
former deposits Ux film in more compressed 
state than the latter. Kelatively large difference 
of fricl'nn cceR. is detected b}' the change of 
"piston oil" in the rnse of myristie add

, 
since this acid makes an expanded film. It 
seems possible that a regular arrangement of

molecules favours the lubriating power more 
than the inegular arrangement We can 
deposit the. film ou glass surface by rotans 
of the condensation of vapour or the evapora-
tion of salvent from the solo These methods, 
however, give less regular azrangemrnt of 
molecules than Blodgett's method, and the 
friction of such a film is larger. Authors. 

    6tudiea on the surface-activity and 
adsorption of amivoacids. V. Vi. T. 
Ito, J. aqr. Chem. SoF Tapan, 1Z, zoa-zog 
(r936J.-V. Diaminoadds such as Lysm, 
Arginin and Histidin were found to exert at 
a conrn of oo51Si and in a region of pH=t 
to t3 practically no influence on the surface 
tension of water as measured by the smlag-
mometric method. On the other hand, they 
showed appreciable adsorbahility on active 
charcoal (Carbo animalis pur, site., 11lerek). 
't'h us the adsorptimt carves (xJne, pH) (or 
Histidin and Lysin Mowed a market) max. 
at pH=y.5 and q.5 resp., which coindds 
approximately with the reap. isuelectdc 
points (pH t) of the amivoacids under con-
sideration. The adsorptbn of Arginin (pHI= 
ro.y(i at z5°) ros° rapidly Ixtween pH=6.j 
and q. j, and then remained approximately 
cone. with decreasing hydrogen ion-activit}• 
up to pH=t3. VI. The surface tenson of 
the aqueous solos o(•a-, 7•-and d-aminovaleric 
acid and of a- and r-aminocapmic acid up 
to the conrn. of ooq[l2 uas measured ; and 
thus it was shown that t}te surface-activity 
detreavs as the distance separating the amino 
and carboxyl group in these aminoadda in-
creases. d-aminovaleric acid, for example, 
was found to be completely sarfaminactive. 
The similar tendrncy was also observed x•hen 
the surface tension of o.05 molar solos of the 
amivoacids in question was measured at 
vazying pH- As regards the adsorption by 
the active charcoal, the zJnr, pH-cun•es for 
a-amivoacids showed all a flat coax: extending 
over a range of pH=about 3 to q, whett~s 
those (or T-, 8- and e-amivoacids ran appro-
xitnately parallel to the pH-axis in the region 
of pH from t.j to q.5, to fall down sab• 
sequently with increasing pH, a•attrirtrxicids
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arc, thercbre, in the form of electroneutnl 
molecules the most ~ adsorbable on active 
chara~al, while in the case of 7-, d- and e-
am'utoacids the adsorhability of the electroneu-
tral molecules cannot exceed. thlt of the 
corresponding canons., 'I'hc anther tried to 
interpret the obtained results on the basis of 
the za•iherton ~thoery. Author. 

   Preparation of colloid by vapour 
explosion and a colloidal chemical 
study of dispersion system. N. Sara. 
Hull. Chair. Son Japan, 11, ax3-~55; a8r-
503 ; 5y8-6z7 (1635}.-A new method of 
preparing colloid dispersion by system was 
elaborately sludierl. The stability of the col-
loid formed has much relatim to the app., 
dispersoid, and---&abilisers. A substance to be 
dispersed wa; tightly enclosed in a vessel, 
and was made .to explode by treating. The 
vapour was led directly to the dispersion 
maiism m prepam sots of Hg, Se and S 
The results obtainal are as Iollosvs : (a) Hg 
ail. [n casino. of the influences of natural 
impurities, such as dust, \a.S, Na.SO, anti 
the ultraviolet my on the I-Ig rot, it was found 
that increased the stability, the s~lns of Nae.S 
and Na_SO,.were adequate to the stabilization 
and the exposure m the Y-ray decrease the 
stability. (b) The s[ab;l'vation of stirring, 
shaking and blowing in bf air, (c) S sot is 
not stable because of its solubility in disper-
sion phase and of its chemical change. 
Resides, as for sots of Hg, S and Sc, (i) the 
change of their appearances with lime in 
various conchs., {ii) otaenations by means of 
a microscope, (iii) measuremem of the vismsity 
•and the surface tension, (iv) the study of their 
electrophoresis, (v) the protxss of coagulation 
by NaCI, CaCI.. and AICI, were investigated. 

                             ]. c. L. 

    On the interftuial characteristics 
of titanium oxidewhich has a high 
dielectric constant. S. Komagata and K. 

 Hiruma. J_ F.ledroehem. Asaor.. .Tapan, 5, 
9r-93 (r937)~ The authors .measured the 
interfacial kinetic potentials of [he titanium 
oxide for water and aqueous solos. of HQ
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and KOH, in which the sample of Ti0_ has 
a dieleMric const, as high as that of water, 
namely 80. The insults of the expts. art: not 
affected by Ccehn's role on the relation 
between the interfacial kinetic potential and 
the dielectric tarnsts. of the materials which 
form the interface. Author. 

   Studies on the surface activity and 
adsorption of aminoacids. VII. and 
VII[. '1'. Ira ./: Agr. Chem. ,Soc. ,lapal, 
I'l, 990 (1936); 13. 1;z-176 (1937)• VII. 
Adsorption of a few representative amiroacids, 
such as arginin, a-antiltovaleric, a- and r-
aminocaplnic acids by charcoal purified by 
hIller's HF-HCI method was inves6gaterl. 
On comparing the results ohtalnetl with those 
of the previous work with untreated charcoal, 
it is seen tint such a purification of the 
charcwl hss no influence upon the shape of 
the adsorption curves (z/tie, pH}. The purifi-
ed charroal, hnwecer. showe[I a stronger 
adsorptive power for [hc aminoacids loan the 
one rtot ptrified. VIII. Saliumsalts of n-
buq•ric, isovaleric and o-caproic acids were 
found at a concn. of o.o56i to reduce slightly 
the surface tension of water, [he influence 
being the greater, the higher the molecular 
wttight. of the fatty acid. 1Vloreover, the 
Su dam tension remained approximately mn-
s;ant when the pl-1 was varied from about ~ 
ro t3 by adding curious quantities of NaOH 
w the solutions. One is thus Inl to the 
mndusion clot the fatty acids under mnsi-
deralion are also in the form of surfam active 
ions, although in slight degree. In the same 
way, n-amylamine and isohexylamine ions 
were presumed to be surface active, The 
adsorption of the amiss by Charcoal from 
strong acid soma. was found a, be stronger 
than that of the fatty acids from strong 
alkaline solos; this is comparable with the 
case of mono-amino-acids which are adsorbed 
better from acid solos. than from alkaline 
ones author. 

    On the interfacial characteristics 
of titanium oxide which has s high 
dielectric constant. 5. Komagata and K.
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Hiruma. .l. Flcdrarhem. :Iaaoc. .Tapatt, 5, 

9t~3 (1937}~ The authors measured the 
interfacial kinetic potentials of the titanium 
oxide for water and aqueous solos, of H(,'I 
and KOH, in which the sample of TiO. has 
a dielectric most. as high az that of water, 
namely Sa The results of the expts. are 
not e$ected by the Coehn's rule on the rela-
tion between the interfacial kioedc potential 
and the dielectric consts. of the materials 
which form the interfarn. Authors. 

   Comparison of the methods for 
measuring spceific surface tension. II. 
H. Taktthashi. Xyola Farit,t Ika Daigaku 
Laasi, 15. 5z3-Sz3 (ry3s1.-By the drop-
wanting methtxl, the capillary tube method 
and the ring method the specific surface 
tension of \i/z~.\i/f3o svlns of Kt.9, NaCI 
and LiCI amtg. zjry of alcohol was measured. 
It was (nund Ihat dw numeric2l value drtatned 
by these d+rcc mctlads did not agree, and 
that the value by the ring method eas the 
largest and that by the dropping method the 
smallest. Generally, the greater the concn. 
of the salt, the more [he surface tension 
decreases. The decrease is more remarkable 
in KCI and NaQ than in LiQ. J. C. L. 

   Adsorption of ion of glycocoll and 
white of an egg. S. \Iummoto. h"yoto 
1%uriAt Ika Daigaka %uaai, 16, r z6.1-t z7o 
(1936}•-When Ai/z glymmll and tq white 
of an egg were added tr, N/zo~N/t.z8o 
NaCI and NaOH, the potential di$erence 
migmtal to the direction where the activity 
of {.1' and OI I' decreased, and where it in-
creased with respect to Na'. But the increase 
of Na' aaivih• could not be concluded with 
respect to the migration of this potental 
di$erence, because the amalgam electrode 
+vas infiuen¢d by the admixed substances. 

                        J.GL 

   Abnormal diffusion. G. Ilarada. 
dtta ;1(ed. Xekkaidanc,tsia, 15, 7yq-8o6 
(tg37).-Considering the so-called f.oeb's 
abnormal osmosis and its mechanism, they 
gxi;tence pf abnormal di$usion was roved
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by using mllalium membrane, The abnormal 
diffusion occurred at the point of the mnctG 
4-tN~aj6-'N of neutralized solo., and, as 
for the positively charged membrane, it was 
done more remarkably in salts of 3-valent 

pos, ion than in those of z-valent metal. r\s 
for the negatively charged membrane, the 
abnormal diffusion occurred more remarkably 
in salts of q or 3-valent ion than in those t>< 
z or I-valent ion. Abnormal diffusion had 
the relation with the degree o/ permeability 
of membrane, and it did not occur at the 
membrane which had high potential di$erence 
of standard membrane and whose pores were 
small in diameter. And it did not take place 
in the membmne, lower in its electric charge 
The similar (act to the above mold tx 
ulscrved when d,e animal membrane wai 
used. J. C. L 

   Electrolyte effect of collodium mem• 
brane on permeability. G. Harada and 
'1'. laida :Iota :fled. Ifokkaidone,uia, 15, 
8r4-Bza (1937},-By putting •thc wlhtdium 
membrane swollen by alcohol F,ehveen salt 
solo, and outer, the diffusion yuandty (v) o:ts 
measured. After the membmne wa; immersed 
in t-N solos. of various salts for z4 hrs., it 
was washed as clean as possible. Hy using 
the same salt sUln. the quantity of diffusion 

(N) was measured. Then, N/e was obtained. 
The salts used were NaCI, NII,CI, I{CI, 
BaClz, CuCI:. MgCl7 CaCI, AICI„ KNO„ 
KBr, KzGO„ K,CO,. K,SO„ K,Fe(C\J, 
and K,Fe(CN)s. Generally, (n/v)~r.o in the 
diffusion of r-N NaCI solo. with some ex-
ceptans (N/tr)~t.o in the diffusion of r6-rN 
NaCI solo. with a few exceptions. Even in 
the terse of exceptions, (N/o) ht r-N AraCt 
solo. was I,rerterally greater than that in t6-'N 
NaG7 with the exception of KSO4 and d,e 
salts of 3-valent metals. IL is moduded Ihai 
Ute electrolyte causes some changes in the 
diameter of pores of the membrane and its 
electric charge. J. C. L 

   Effects of short waves and euper• 
short waves on permeability of col• 
lodiam membmne. G. Harada. dda Jlal.
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HaEkaidonenaia, 16, 8o7~8r3 (rg3yJ.-Super-
short waves and short waves as diminishingly 
on potential difference of KCI standard 
membrane of collodiam membrane s,vollen 
with alcohol. They sometimes give change 

to the condition of the diffusion. Any selective 
action between waves could not be prored. 

                          j.c.L 

   Adaorbabilitiea of various kinds 
of adsorbents T. Itlami. Kyoto Forftu 
Ika Daiyaka Zaesi, 16, t3gr-r 394 (rg3h).-
Adsorbabilitio of var~us kinds of adsorbents 
were examd by Ixnzoic acid method and 
methylene-blue_ method. The results of their 
onler obtvned by comparison were as fullotvs: 
ligprbon, Sankyo charcoal 1 adds, alsilin, 
adsorbin ~ ctrbonian, kaolin. J. C- L. 

   A note on the theory of surface 
tension of ternary solutions- K. Ari-

yama. BuIL Clrern. Sere. Jrtpan, 12, t i4-t r6 
(1939).-The surface terrsion of the mixed 
solmions of inorq. salt and inors. acid is 
rat additive The expd. Tact that the ratio 
of the neg. adsorption of the inorq. salt 
Aecreassd by the nddn, of inorq. acid, mold 
he accord. for by the assumption that the 
dielettric most of adsorption layer x•as smaller 
than that of pure water, when the hydrogen 
ions from org, acid were positively adsorbed 
at the surface of the solos. J. C. L 

    " Zonal effect " in the slow coa-

gulation of colloid araenious sulphide. 
S. 5. Joshi and S• S. Kulkami. Bal[. Chem. 
Soc. Japan, 12. ray-147 (1937)•-The stow 
roagulaiiar of dilute rolloid arsenious sulphide 
was measured by means of a Pulfrinch re-
fractometer. And it u•as ohsened that the 
variation of the refractive index was not time-
rontinuous, bat roost. Tbus, the roost effect 
in the slow coagulation is accepted, and 
Smoluchouskis theory rejected. J. C. L 

    A theory of surface tension of 
agueaus solutions of inorganic acids 

 K. Ariyama. Bull. Chem. Sea Japan, 12, 
 roq-r r3 (1937)•-In rontrast to alt the other
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general electrolytes inorq, acid added to water 
decreased its surface tension. This pheno-
racoon can be accord. for by the assumption 
that water molecules are arranged with H' 
atoms tumal upwards on the sudatt of water, 
and that hydrogen ions are combined closely 
with water molecules by hydrogen bond to 
form oxonium ions, name)}•, that hydrogen 
forts are poslively adsorbed on the surface of 
water. J. C. L 

   Lieaegang phenomenon at eleetrle 
field. I. Effect of light. S \iiyamoto. J. 
Chem. Soc. Ji,pan, 58, 3y-ar (r937)•-Also 
see CakujiEu Xyohe, 1'l, rat-zz3 (1937)• By 
filling a quartz tuhe with gelatine gel, 9g-
ATO,aq. was dispersed from one end of the 
robe, and K_CyO1aq. from the other, and the 
Liesegang layer n•ns made by using the 
electric field of tae/rz.~V/cm. The etiects 
of illumination by electric light or ultra-violet 
rays on the Ixyer were ezamd., and it was 
found that the ultra-violet rays decreased the 
thirknas and interval of the pptn. layers, and 
that its effects were continued after the light 
was intercepted. Considedng [he fact that, 
when the part of K_Cr.Or teas illuminated 
before the pptn. was loaned, the effect ap-

peared in the part sot illuminated, i[ seems 
that ultra vioet rays give some changes to 
gelatine and IC_Cr_O;. J. G L 

   A colloid chemical study of ternary 
solutioas. (II). C.H.-H.O-C.H,OH 
system and CCI,-H.O-CH,OH system. 
N. Sate and Y. Niwase Buff. Chem. Soc. 
Japan, 12, 86-95 (1937)•-The apps. with 
C,H.-H,O-CH,OH and CCL-HA-CH, 
OH similar a that in dre previous study of 
C.H.-H-O-GH,OH system were con-
structed. The states of the htU systems at the 
critical point of ternary solos. cbanring from 
the homogeneous rnix. solos. a the white 
emulsion tkrrough the range where fluorescence 
is produced were observed. The results 
obtained are as follows: (r) no relation be-
tween specific gravity and dispersion degree 
of the component is maintained, and (z) such 
syTrtmetricgl molecules as CaHa and CCI, are
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different from such chain molecules as pentane 
and hexane, J. C. L 

   The thin collodium membrane. K, 
Ituzi, Ilyoto Furihr Ika Daigaku Zasai, 17, 
49z-49g (t936).-Standard membrane potential 
differmcesof agreat number of thin rollodium 
membranes were measured to he z9.q ̂ • 

59•gmV, and it was found that most of them 
were at the range of 35^36mV. J. G L 

   Effects of collodium membrane 
immersed in various salt solutions on 
standard membrane potential dif-
ference. J. Noraki. .lea Ned. fiokkaido-
neruia, 15, 83E-838 (r937)•-Bp immersing 
(or z4 hour; incompletely dry collodium 
membrane an<l tnctlryl violet collodium mem-
brane in tN solutions of various neutralized 
silts, and by measuring the standard mem-
brane potential differences before and aftrr 
the irnmersan, the changes due t0 the 
adsarption of ion and the action of membrane 
imbibilion were compared. In this result the 
the order of strength of cation which acted 
on the negatively charged membrane and 
lowered the potenthtl difference, was :us 
follows : Lf < Zn", Ca", ]SIg'", Na'~ Cu" ~ 
Ba"K'. Tltis is in goad agreement wish the 
so-called Hofineister order in swelling of 

gelatine-gd. Md the order of the streugdr 
of anon x•hich acted on positively charged 
membrane and lowered the potential difference 
was as follon•s : B'< J'<CrO: ', NO; , 
I"~CI'<SO,'~COs. This order was al-
most mnttary to the Hofineister order. Mion 
acting on the neg. membrane, and ration on 
the pos., the greater the valmcy of ion was, 
the stronger the action which heightened the 
potential difference. J. G L 

   Sedimentation velocity of Japanese 
acid clay suspension and concentration 
of hydrogen ion. (I) Y. Shibata. J. CAem. 
5ve. Japan, 57, ro79-r~i (r936)•-With the 
commercial Japane~ acid clay suspended in 
namr, six kinds of suspensions whose par-
ticle sizes were made nearly uniform 6y
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Fractional sedimentation were loaned. To 
these suspensions were adder) N/to HCI and 
NaOli. Thus, Prr of the suspensions being 
varied, the variation of the sedimentation 
velocity of the particles was observed. And 
it was found that when the Pn was made 

greater than y, the sedimentation velocity 
decreased, while, greater than rz, it increased. 
Further avhen the Px suss decreased below 
7, the veocity was increased loo. This is 
due to coagulation of the panicles by the 
excess of acids and bases. ]. G L 

   The dimension of pores in dia-

phragm and electroendoamoaie. (I) H. 
Aluraoka. J. F.fedroehem. ~l;aoe. Japan, 5, 
g~-g7 (t937)~ The distribution of the dimen-
sion of pores in glass filter plane and the av. 
radius were obtained by the flon•ing method. 
~th these results the velocity of eleetroen-
dosmosis of KCI and H,O was measmai. 
The results obtained showed that the velocity 
of the electroendosmosis increased nearly pro-

portinal to the av, radius, but at last it ran 
parallel with the axis of radius, as its variation 
decreased slowly. In this case the mnc. 
which marked the highest deMroendosmosia 
had the max- with respect to the axis of 
dimension of pores. And using the above 
diaphragm, the electroendosmosis of two 4inds 
of mixed solos. with respect to KCI. Alr(SO,) 
and CuSO, was measured, and comparM 
n~ith that measured when the solos, were 
not mixed. And there appeared the variation 
of the curve by the strength of adsorpfion of 
ions, especially of AI. J. C• 4 

   Quantity of Cl diffused from HCI• 
agar-agar-bridge into water. T. \Iatu-
naga Kyoto FariGt Ika Daigaka Zaasi, 17. 

37r-376 (rg36]. 1'hc mlation between the 
quantity of CI diffused in r boar from sstd. 
3% KCI agar-agar gel and the cross section 
of the capillary tube was ezamd. The fol-
lowing empirical equation is deduced: y= 
0.oo8;atoo>,6t, where y shows millimol of 
the diffused KCI, and x the cross section of 
the bridge, mm=. J. C. L,


