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THERMAL ANALYSIS OF THE CATALYTIC ACTION
OF COLLOIDS. (V)

Hydrogen-, Oxygen-, and Nitrogen-Platinum Sol.
By E Surro.

(Abstract)*

The present author has investigated the catalytic decomposition of hydrogen peroxide with
platinum sol by the thermal analysis of reaction velocity. (this Journal. 13, 74 (1939); 15, 1,
155 (1941)) Generally, the surface state of colloidal particles is not simple, but is faitly com-
plicated by adsorbed ions. It is, therefore, interesting to investizate the relation between the
surface state and its catalytic action. In the previous report. the ionic state on colloidal surface
was allowed to change with the addition of another electrolyte: an acid (11,80,) and a base
(KOH). Tt is also possible to obtain a sol of different surface state by using a different gas
as atmosphere at the formation of the sol.

In the present cxperiments, the sol was prepared in the atmosphere of a definite gas (H,,
0, or N,) by means of the apparatus shown in Fig. 1. (see, page 4 in the body of this report)
The water completely saturated with only a definite gas in A was poured into B, and by
allowing the gas to bubble out continuously through by, platinum was dispersed electrically by
high frequency alternating current (Fig. 2; Svedberg method) into the water. The concentrated
sol thus formed was diluted in a proper ratio at C and stored in ). "The liquid was forced
to flow by virtue of the pressure of the gas.

With such sols (hydrogen-, oxygen- and nitrogen-sol) and Bredig-air-sol or the sols treated
with various gases. the decomposition of hydrogen peroxide was examined by the thermo-analyt-
ical method. The apparatus and method were the same as stated in the previous reports, and
the reaction is ascertained chiefly from the activity and the reaction 1ype.

Conclusion of the experimental results is as follows :

The colour of the hydrogen sol is bluck and that of the oxygen sol is brown. ‘The type
of reactions with the sols is different from each other in the early stage, though the main part
proceeds as the first order. ‘T'hat is, the reaction with the hydrogen sol is accelerated as Exp.
Nos. 1 & 2 in Fig. 3 (the hydrogen fype reaction). but that with the oxygen sol is retarded as
Exp. Nos. 6 & 7 in I'ig. 4 (the oxygen type reaction). (see, page 6 & 7) The duration, a. of the
accelaration and retardation is nearly the same. The nitrogen sol resembles the oxygen sol, but a
little blackish ; the air sol resembles the hydrogen sol, but somewhat brownish. Both of them are
the same reaction type as the oxygen sol. The oxygen sol, the nitrogen sol and the air sol is

changed suddenly 10 black in the treatment of hydrogen gas, while the change of the colour requires

* As to the tables and figures mentioned .in. the Abstrac!, see those in the Original (Japanese)

following the abstract.
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about 12—15, 2—2.5 and 6—8 minutes respectively. The sols that have once tumed to black,
present the same reaction type as the hydrogen sol. The sols of the hydrogen type reaction do
not change any more, whether treated with any other gases or boiled. When a sol of the
oxygen type reaction is boiled, its colour is not cha.nged, and the retardation in the initial stage
is not observed (the finear type reaction).

The relative activities of various sols are tabulated in the second column of Table VI. The
activity o]' the oxygen sol is 1, being lowest: that of the nitrogen sol is 5, and that of the
hydrogen sol is about 7. The activity of the air sol is about 240. 1f the oxygen sol and the N
nitrogen sol are saturated with hydrogen gas, their activities increase about 50—60 and 8—9 times
as much respectively, and their values become 50—60 and 46—45, while the activity of the air
sol is rather decreased by the saturation of hydrogen. If the hydrogen sol is saturated with
oxygen, its activity increases 4—5 time as much and its value is 30—35.  Accordingly, it is
considered that their activities tend to become eqgual.

From the facts mentioned above, the surface constitution of various sols is discussed and
it is inferred as follows: The surfice {and even the inside) of the hydrogen sol is covered
with a surface hydride or a layer of bound atomic {adsorbed) hydrogen and that outside the
layer there is an ionic atmosphere consisting ol hydrogen ion, which forms the outer layer of
the diffused double layer. On the other hand, the surface (and even the inside) of the oxygen
sol is covered with an oxide film and it adsorbs soluble platinum acid or any other clectrolyte
generated at the formation as surface ionogen, and furthermore attaches the hydrogen ion as
counter ion. (Namely, Ptj; ... H* is considered for the hydrogen sol and Pt O :R= ... H* for
the oxygen sol.) A part of the surface of the nitrogen sol has the oxide film and the adsorbed
acid as the oxygen sol, in consequence of a slight amount of the oxygen left in both water
and nitrogen gas in spite of careful removal of it at the formation of the sol. And the surface
of the air sol is composed of the hydride film and the oxide having adsorbed ions.

It is concluded that the acceleration in the initial stage of the hydrogen type reaction is
attributed to the oxidation of the hydride film on the surface and the retardation of the oxygen
type reaction is due to the oxide film and the surface ions adsorbed on it; and also that sols
are more active when their surfaces are covered with the hydride film than when covered with
oxide film and that they are far more active when both of the filins exist together than when
either one of them exists.

In many studies of the catalytic action of metal films which are formed by condensing a’
spattered or evaporated metal vapour in gaseous phase, it has been admitted that the difference
of the gas leads to that of the activity.  Direct comparison cannot be drawn with the present
study of the liquid phase reactions, but it is very interesting in both studies of gas and liquid

phases that the activity of a catalyst is highly influenced by the atmosphere at the time of its
formation.

The Laboratory of Physical Chemistry,
Kyoto Imperial University.
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N. Bach and A. Rakow, #id., 7, 85 (1937);
N. Balashowa and N. Bach, #id., 7, 899 (1937);
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Perioo ﬁ?ﬂ%} A, BCOD ik about 2 litre with ‘o reflux” condenser,
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A sol dilution vessel: a burette of 25 and 230 cc.

2

: A sol storage vessel: a flask of about 1 litre,
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ZEER YL H.O. OFEKEIL 0.030 mol/live icT, JIHHRIEHS MR OMIER 25°%
0.002°C TH D, XTI AILEHITL TE b F, MWK b ST LadOre.

B riCH TN AAHER RUL-KDIM{ TH 5.

M KkFISVICLDIREE

IR T & D RS S B, 4 L RICaRT i, IR EEATE L { — AKX IO HETT
T 2R FHDEHA S 4 (Bredig) LFIRECH DAL WWIGHUEG Y 2+ OW P S Pt
SOTREINTHS. DTRKDOBA S v (Bredig) 1Tt 457 KB A (ozygen type),

P ¥ig. .
.4 The reactions with the
K hydrogen sol.
3.0 1 1 1
0 10 20 20
—-» ¢ (min.)

I'able . Hydrogen-sol.

Initial conc. of 1140, 0,030 molflitre, Temperature: 25°C.,

Exp. No. (x(;%gcé.fml;'/ﬁlm) Treatment a (min.) (IQ_V'(]TI)im. £y
3 none 8 0.0097 0.015
2 5 none (standard) 7 . 0.0473 0.066
3 . 1 hr. O, gas 7 0.098 0.109
4 " (13 e o 7 0.099 0.117
5 » 2 hrs. O, gas 4 0.180 0.301

Colour of sol: dlack, Type of reaction: Aydrogen,
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Mt LT O-type EFECE, Z LT LK A ATHSAT 2 XK & KA (hydrogen type) WE LT
H-type LMERNTT .

IKES VKA AT F D W5 I E ORI S F, B S LM% LI/ it B
HEbRi2 b l-type TH % (Exp. No. 3 % 5). 0 LiStEIEIR A7 VYT 5. Bl X il
EActAEH % wiliF 5 bRHEHE W (xp. No. ).

) BEI/MEDIRE

Table II. Oxygen-sol.

Initial conc. of 11,0,: 0.032 molflitre, Temperature: 25°C.

. Co?;(- l‘g"'lgl:ml Treatment & (___Q L 4x ) £ Calour Type of
No. atom/litre) (min)| \ 7 " "7 Jint. L of sol reaction
6 15 none 4 0.032 0.053 broon o.xygen
7 10 none (standard) 6 0.017 0,031 brocon oxygen
8 " 10 min. H, gas 6 0.026 0.052 browen oxygen

9 ” 15 min. 1. gas — 0.75 1.727 black (Aydrogen)
10 " 20 min, 1T, gas — 0.86 1.72 black (&ydrogen)
11 ” 2 hrs. H, gas — 0.8) 1.900 black (hydrogen)

o 2 hrs. H, gas, e -
12 " (1-.: e 0F S — 75 1704 | black | (Aydrogen)
13 2 20 min, 11, gas 6 0,056 0.078 black Aydrogen
14 L5 ' 6 0,074 0,100 black Aydrogen
15 15 none (standard) 10 0.020 0.051 browon oxygen
‘ 30 min, Boiled at 20°¢1 .. - " .
16 " (reduced press.) 12 - oozl 0.056 broton oxygen
17 » 10 min. Boiled at 100°¢] © 0,024 0.041 broton linear
18 » L hr. Boiled at 100°C 0 0,028 0.0:16 broton linear
(3£: Exp. Nos. 6—14 [2Jvr 7= 2 & Exp. Nos. 15—18 12072 ¥ # (2 R IRBE & RIS $ 3.)

0.0

0 10 20 30 40 50 GO 70 0 10 20
— ¢ (min,) -+ ¢ (min,)
Fig. 4. The reactions with the oxygen sol. Fig. 5. Influence of hydrogen

gas on the oxygen sol. (a).
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4 v i B B NiRD %R ¥ v (Bredig) & R O-type TH % (Exp. No. 6, 7 &
15). Z DFSUMTHE 4 BT L fe.

FEds v A DOIRTIC R~ T (brown) CH D45 THIICKEN AL % &4 12—
134 Icc e it (back) icsgib+ 2. MEET23Co A, F~ELIORMGL e itk D
JRERE FORHE % L7 Bii (standard) @ b0 &k ) B 5 F O-type TH . WHHEE M
HWINT 505 TH % (Exp. No. 8). L2830 b 0lt, 7 OGN 2#950—60fHc b3
W+3 (Fxp. No. 9, 10 % 11). U b IS5MKG Ui $ > $3< 2 WM L 7e & 0 $ARHEIEIC
KFH . K —JEKEH ZNCTRIF Lde ¥ MY A ZilhiF 5 bisEEow Pk s v (Exp.
No. 12). 55 5 [&HC5F I ¢ % o FHERIE R MGRIE AR b 10K 2 1585 T Wi b, BIED /N
2 Y AT R PEEy e BICHS 6 alic kT im ¢ H-type T#H D7 (Exp. No. 13 K% 14).

x|~
<< I
Ll )
. [c=2 =]
®|>~ :
%; o
- B
I 2
3.0 ' ' L O
0 10 20 30 40
- 4
—» ¢ {(min.) ;
2]

Tig. 6. Tnfluence of hydrogen gas
on the oxygen sol. (b). 3.0 . L . . , L
0 10 20 30 40 H0 6070
-» £ (min,)

Fig. 7. Influence of boiling on the oxygen sol.

feds v nAC BT 2380 (boiling) DEFEFB L2 TRITRT ML Cd . mbikic
TRMT D 355k O-lype TH 245 (Fxp No. 16), 100°C CoMBOEITIRRE S~
(Bredig) o n < B2 2, IKEIR X D IEL ¢ — AR ICROMETT . W biiss
T (lincar type) LFe 2 (Exp. No. 17 & 18). fE#C L o<Cik F oL D G do
fe.

6) I, AK&iSE, 0L
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RS A DOEREAT L L O LU Bk B2 AREFBILCR b, 24Tk 2 MHES
RREIFELSAEFLEL Otype TH 2 (Exp. No. 19, 20, 24 g 29),

B\ B MCRMH 2 Kl F 5 (AL o sE (L § A {5 S BITR i < ISR
b L OiRTEE %L § Vv (Exp. No. 21, 22 & 23).

Table TIT. Nitrogen-sol. (a)
Initial conc. of IL.0,: 0.030 molflitre, Temperature: £7°C.

- . Cone. of Pt-sol . . Q@ dr

Exp. No. (X 105 gatom/litre) Treatment a (min.) (T . T)iut. £
19 10 none 8 0.077 0152
20 8 none (standard) S 0.047 0.097
21 " 10 min. O, gas S 0.050 0.101
uo . 1 br. O, gas S 0,053 0.103
2 " 12 hrs, Q0 gas 8 0.058 0.111

Colour of sol: érowen, Type of reaction: exygen.

[

d.y
dr

dx
ds

i

(14

—_— log_o_.
—_ log..Q._‘

1 1 1 |

" [ 3 .
Gl \\\) 0 10 20 30
N

-» £ (min,)

3.0 L ) Fig. 9. ‘I'he reactions wilh the nitrogen sol.
1} 10 o0 S0 10
-» ¢ (min.)

Fig. 8. Influence of oxygen on the nitrogen sol.

.

RACHH S R ACET RN ADFE 2L, Aok /Y v od& & EHCW D X250 T
AT 5. NSRS OO Y AR D IGTRIEOW Iz &, 599 9 Wit i { IR0
WA 2 2 FIECdH B At (Nxp. No. 25), MW 7o v 4TRSS 10BNC I  aRTEIEAH) 8—
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9 HicHin3 % (Fxp. No. 26, 27 K& 30). —)ETEEL Jc S A ICHSEF A Lili+2 8L

W (Exp. No. 28). L LT\ 2 ¥ 4D ERLEIEIc ST ¢ Haype TH % (Exp. No.
31 % 32).

‘Table IV. Nitrogen-sol. (b}

Initial cone. of 11,0,: 0.030 molflitre, Temperaturc: 25°C.

. Conc. of Pt-sol

Exp. 5 "y a @ dr - Type of
No. :Sl):"ll(/)mgr;) Freatient (min.) (7 . T)inl. £ Colour of sol reaction
24 G none (standard) | 10 0.0259 0,055 brocon oxygen
25 ” 2 min. I, gas 0 0.05133 0.090 browon (Uincar)
26 " 25 min, 1y gas] — 0.201 0,103 black (ydrogen)
27 " 2 hrs, I, gas | — 278 0166 black (hydroger)
o3 " (1“ }::: ;}2 E: — 0.251 0.502 black (hydrogen)
20 9 none 10 0.0576 0.118 browon © oxygen
30 ”» G min, M, gas | — 0.336 0,818 black (Aydrogen)
31 1 2.5 min, 1, gas| 2§ 0.0201 0,0265 black hydrogen
32 1 2 hrs. 11a gas 2) 0.0120 0.0203 black hydrogen
33 6 30 min, Boiled 0 0.1168 0,190 brawn linear
. . 2 hrs. 11, gas . oo

R 6 (:‘0 min B:oili’cd’ 3 0.16) 0.8236 black hydragen
55 3 (%% e | 0.0504 0.077 | dlack hvdrogen

(2 : Exp. No. 19— 23 (Table 111) & Exp. No. 24—35 (Table 1V) 212V HE S A2 EIR
BEL ST 3.)

ds

dr

14

—_— ]og—& .

e 1 L L 3 1 1 L
0 1 20 30 40 50 60 70 SO 90
0 10 10 10 10 =+ ¢ (min.)
-» ¢ (min.) Fig. 11. Influence of hydrogen gas on
Fig. 10. Influence of hydrogen gas on the nitrogen sol. (b).

the nitrogen sol. (a).
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BRI E—JERBTHERER S A LFE 12 BRITGRT M N E 2 b, Ik btk
JEDHMAP % (Exp. No. 33). zhicWITKREN A ii+ 2 & H-type ics % (Exp. No. 39).
KEH 2&i0 0T Heype it D7 DX WHT 5 421 ) Htype 0 VT 25 (Lxp. No.

34).
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@) BERINMCEDIRE

PLEICHAT Svedberg Lkt TH®k UreKE Y A, BELE VS 0 BOESEE Y e BT 2 0aEss g
Eik~7ehs, @3 RETIONOT, 2% OFFFCRIT L b X (PEVIOMSNTD 2 Bredig

HITTHEE LI AY v (3 amp. 40 volts. D.C) 1Tk % ¥ER L e,

. i b |
0 10 20 10 80
~» ¢ (nin.)

Fig. 12, Influence of bLoiling on
the nitrogen sol.

Table V.

1"

dx
dr

—_— log—[Q-’T .

3.0

20 30

-» ¢ (min.}

Fig. 13. Inflnence of hydrogen gas and

boiling on the Bredig air sol.

Air-sol (Bredig).

Initial cone. of H,0,: 0.030 molflitre, Temperature: 25°C,

. Conec. of P't-sol e
I{:} P (X108 ¢g.- ‘I'reatment ( a (L . dx ) & Colour of sol :e!;lzfi(::‘f
e atomlitre) min.) W dr Jint.
36 2.4 none 2} 0.201 0.4330 browon oxygen
o7 " 15 min, H. gas 2 0.286 0.404 black Lydrogen
a8 1.2 none (standard) 5 0.04H0 0.0978 braoion oxygen
30 " 20 min. 1L, gas 6 0.0567 0.0878 black hydragen
20 min, 1L, gas, o ne 3 ,
40 » (30 min. Beiled 6 00806 0.0554 black hydrogen
41 " 30 min. Boiled 0 0.0810 0.1356 brmon lincar
- 30 min. Boiled, v, - I
2 " ( 1 hr. 1L, gas G 0.0693 0.1007 Slack hydrogen
43 1.2 1 hir. O, gas b 0.0373 0.0829 browon oxygen
44 1.2 1 hr. N, gas 6 0.0235 0.0490 brown oxygen

.1(1942)
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Bredig Y aiT k 2 HE, 045 &E+5 O-type ThH t; {Exp. No. 36 ¥ 38), Zzohlt
Rede s 1 LKAV L X DN TE Ok Y ME 7 Tty (brownish black) Td %. T HUCTKEH
ARFDL LH) T8RO LD, FIMICEIER H-ype 1242 (Exp. No. 37 % 39).
COESHEIEIEIE L LWL T 2304/ 1, QY A L5 WHER D D, — M AFE T =
CTHEMLI Y v 2 BHTH L Htvpe O F \ICT iGFEIEIR L sk LT3 (Exp. No. 40).
—JEHI LCUERIT I e 3@ (Fxp. No. 41) ¥ k#E# 2 ic Tl Hoaype L5820
%5, WHPEIEIE 0T+ 5 (Fxp. No. 42).

. BERH ARTGEEN AL+ 2 R EORRE 475 ¢, R %856 7w (Exp. No. 43
% ).

AEERORIE
Y RN rEETZITD ML THS.
(1) EeDSNDOEMRE
4y R O--EBRIE (1 X105 gatomflitre) ITEF 2 JTHSEIER k, L RBD Wiy »
DEREIULL LCTHS & KD IR WFI LT o 2 DITEIE & BT B 1S5 6 4405 2 11
DML TH 5.

Table VI.

Sol Activity . . o Colour of sol”(ratio of Time required
So Activity Reaction type broon © black) belore colour
] / change (min.)
Hydrogenssol ~7 hvdrogen black (0:10)
+0, gas 30—30 hydrogen black (0:10)
Oxygen-sol 1 oxygen brovon (10:0)
+1L, gas 50 —G0 hydrogen black (0:10) 2—15
Nitrogen-sol ~D oxygen dark brown (8:2)
+11, gas 40—d45 hydrogen black (0:13) 2-25
+0, gas (<7H) oxygen dark brown (8:2)
Air-sol (Bredig) ~240 oxygen brovenish tlack (3:7)
+IL, gas ~850 Jevdrogen black (0:10) 6—8
+0, gas <200) oxyyen bronish black (3:7)
+N. gas <200y oxygen bnronish black (3:7)

%) Exp. No. 36 37 gepf Yxp. No. 38 ¢ 80 ¢ £1t<a::,(-[9i,--—“3;;—)im' M+ 32, ko irak
L LT dISTEL.

8) $B—HUIC Bredig YA I3 3 U TS, Y Ao C » KBGUHEERSY 4 Lxltpie T
%‘,=(f”_;)", n=2 ORRERT LT H L. Ao Svedberg ¥ A 12 @Ry T LAY EE7c 4541 )i tH
MM WilEes. #oTz oL T X105 geatomflitre 02 &) 23k 1. ATy H
:‘«‘it?:zmﬁliﬁzDIERE't*fu‘txLif}basttfai'k&w{#wkﬁ"?bé-
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EIBLEEE S R ORISR TH 0, ZH% | 2 TNEELE I L5, kB IEHT &
Bh. BRI TRHOPRNERFGHEIEE 1T L LTREET A SFESAHKET A
A, GRS 2 50—60 2R 8—9 (L 4L, J2 » 50—60 j¢ 40—45 L75 %. L#»
DITHREQR Y A TEHRFERINC X 0D~ T LT 2. L, KE S 237 21T < flafn
THUL, FREERER 4D L. 30—=35 L 2. OTHEL VA HEY L)IC 7k.~e{’;31££'l!z:: T
Db, KBS MICHRERN Y T2 LA ISE T BT D i, B & KHE
LT DUED Jin )z 2 BB D X 0 iSRS R TH 5 L H~T X AL il
THLEMENDZRAYS v (Bredig) MIEFITKERIGIEE R 7T 2.

@ K g #

KEY ATk 2ILIEIE HAype IS TREL R OELEH ADERMIS THHE L v, THITELER
A, HEIACE DEBUTRE Y v L hEE Otype ITT, ZROIMEF R, BREV =%
P LT L ILHERMDEEL ARG AL T HD Y A BKEY A ¥ i@~ T Htype 2 75

D, —I% H-type &7 27 LD FibF 2 LM T 2 A2 L.

RITS A OME WD, KESAEROICT, BBES A IEHOTH L. FEILREE L
THEGATL L ¢ MR TR, SR Y KK Y M T WA S S AT D (5 6 £BI). iR
BN BES N REERS VITEEEN A, GEY AL FD L OO LR KB 2%
FED L WTho S pHIcEb L. KESrofirird.

Z OB D DN TOMITE D L O T, ZAITWT 20MIREEE Y 4+ TRE12—1565p, 4
FIATIR 2254 BRI ATRESHTHON. WHHHEkoMOGETITE VES 0L
B, BEEY AL ¢ EES A (KNOB —MBIRILLTH 2 2B~ H—F
HPCT, BRI INTHIERSNTREZONMNTH 2DIEERLEE~D.

P DI, B BT A2V AT Lk BRI O-lype (2T, M/ i k SIHER Htype T
HD. WHYAO0 LK E OIICEERBIES 2. Lb bRERK RIS Ainthic
T, T LTKIATHS OB E L THIRME YD 2.

% =®
(40 MoEREKE
ik 1 ¢ AKEE Y AR D S e LR (R ILIERD ASRIT R I 25, ThLbFE A D Y
OEMHES Y #5 U s ofIE X L L 5. N, Bach —R®IC Xivik, #x o 05EH1 O
P4 & OFREOIRGEL 1 18 PIG IO RORNIEICHITE T2 LB~ LILTH 2. PEEOHT

9) R, MEAUREY AL Svedberg BT L VAR L2 ISHH T KR 3 —# (homodisperse) 12
THD BRI S —CH D25, TILEA—oRE I LE~LN 2, AV 2 Bredig &2
Gop oA 3 —cie (hetrodispersel. 2 82 RIEOHICT S M NELHF~S 12
TH L, ThERI (L BiIn3.
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STH, YAoK Bredig g O, W37y v OB, BIEOIEX b 2 Dil
RY PISER L BRI LTH D, AKERO Svedberg 2EIC TR IS OBERMLOBRIT R A
BREIL LB BR OB FA L L VWEE~LNDDOT, 7 v { FOXRBMEXHB~2ICH
Bhikwv. HYricEERom TR T 5.

m#y»k%oﬁmcwunmmfcwwmimmmNMHMﬂﬁuumﬁmxwﬁwo
Wit THRiENTE . ZONMITKES A > X VIRD 44 v 1WPd bV, BT TR O
MEBERLTHDLE~D. ThicHLBEES v ixzoLn RUEABETY) HEILI
(oxide film) THuddL, WICAIKORT N DIRMIEED 11 @RE XD OEMITE Kiti 1 4 >~
{surfacc jonogen) & LT AT LT%® U, ZDIMITKAE 4 4 » A 1 4> (counterion) & LT
AT BEHA~D. (EHRES Tt P HY, BB At PO:R= LHY 2#432)

BIBEEH S AR D ER S 1 (Bredig) LWE > [AEEOHURE 7T 5. (HBRcEKO LAk
VHEZHRTH 2R HRRT 2. ROTHEE S AAER Y 4 & HRICRER I 50T
TRIT T, Z OREERKIEORINC BIZL DI KIRNIL BEICHIIRIC TR~ , Mo
B ETZNIRBGE 3N/t F it X B 28~ TiucH L TRERZIEDMPNT I
N DRI TS 2 b J: 2 O FEERCBUL AN K% O I kD SREIEN (a) 1205 ~ [
JEDRDTH 2%, ML A OB X DiffkT 2L, H &L Liv. OKES
RSO ZDRATRANG4 F o2 T LEVCEE~NLN DD, ZONINITMHITRO 21T
B ZRITIETH Y H~ B, '

@) P18y n BRERKFAS O IO L 2L LTt +206," KRR FEILTHD
KA &BEL L AKEOSIRIC & F: Lc DREH & ORI KIS, 8E (LK D5 M HE D F)
ICRTRBRICE b, KEHTHE SN B I B ROSMLEO R & b, HIL kR CHITT 5.

() = » 4 FRMDKSIINA?, BREALEOSMIC & b EIRT 2P EROGLT & ) —33
AL, AR LI CRIIAL, IS AT L, & DT T—iE &% D —KRIC
WOHETT 2.

BROGHL VEWTHD. hA &, S0 REILIE & v IKFALID FAR:IE 1L
KTH 205 (8, FEILBAULHE L M 2303 BT 2 e b L7 BRES L L DI & e
H5.)

LT DT, KERMLEDOMWIBOREDKIINE LT RKES v d 2 v 4 FHETIC AZILID
BBV LB, L LTRENL GO RO Mok & LT By n FEMORE (LI &
TZNITRGEZNIRATA 4 > B2,

10) Texahydroxyplatinic acid (5. W. Pennycuick), platin-hydroxo acid (W. Pauli); #4538, Azkisg
16888
11) C. Ernst, Z. physik. Chem., 37, 448 (1901).
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KITEFFE Y VATEAIUTNET S 2P RUHEMIC & DU 2 Y b, Z LR OEERS
BeRIZBR LT 25 D Liedt, ki ROSEEF A TR OREXRLTY b, ZOE®IC
YA DEMO— TR 4 O BRI 4 &> 2k i T2 EHE~LND.

o, FRARIIL ISR BRI 1, G5 0 WU Y AT AREH A X ilF D &R BT H# L
T 2D SBORLBIATE L2 TREILBE L T b, WF LT DB AT+ 2900 X

D& CRMAOL. No Bach (ZEEHE Y 4 ICGTE LT o DEMIT (R L H.S0, Wi
LOTEWR)DREEMFDHINC X VIR SN 2R FEANCSTII L CTH D, S, KHY
KR Y A L B § IRMTNOSHED T o 1, KHHEIAD « BREFIEATIRRIL 2 ik
WiB L BN D, Lo L Bach OBBTEAERCRRILINBER S A ICROTH DM D, IR
RIRATLIFTTC DA BIRT 5 L O K2 OMBIEHFAL X ET 2.

BAL, Rmibid & BRI & ORYIR ZE U e, Rt 2 o g L 5.

FEdE Y A ITIE~OKHE 4 O TGt O R 2 O, W16 2 CBEIEBE X 0 kIFEBED F 48
RRALAKRESMTH LT L VI CTE2HERT. 3RS, G MIOREFN AL
AKHERBUT TIEIGRIEO K CICR T 2HE L V LTIWETH D, — kLS vici#
HAZMFD ERE DIGTRIEEHTA L, Bd Y VTR EN ALl Ure B LW 285 Lwihdd )%
IChote., TOEE BL I ra+sL2HE~ 6% BbTidsORE L hRFEIL
WoHDLE, TR D B DA L b JRIFIE A Le KoLk ViitETd 2 L T s
Himicit T

i, BES 1 (Bredig) ITHWTHE~DIE, ThEBEHE/ A ERENER—-TH 24, 20
RIS 24015 4 B b, [LoB RO AKES AT & 2FHEEOH NI { o THALT
DHEYHEA~, TOHRE LTKERB LMW1 + v 2 4 T DRI L 25T D 25~ 2.
Tl Bredig i k 2HEAMISITATIR ARt MR L bBWALE~BND.

PLEIC X DAY L OEMRESEA L T2 b, Z OYENE R TRIERO SR FMRE I
Fe & A .

GUHITIT AT L IERAITIREL, UL L 0 7 b & B34 L T D7 SBBID M 1)
BERIRECATENTH DA, OO WO L#T X HistHEORDHARD O TH 5.9
Bi~E G. Bredig %7t R. Allolio AKH T L7 AGIEUE = F v v O KFEIRIN K THEE
FILBEITE L2 RIRTET B 208 i T iSPTd b, XREHIT T L7 b DRI
BE LB d b RIEIC TRETRE L THID TIREIC L 2 LML TH 5. XA Roginsky'?

12) PI~FAaSicl{ L, G Kab, Z, physik, Chem., 115, 224 (1925);

G. Bredig u. R.Allolio, id., 126, 41 (1927);

G. 1. Finch, C. A. Murison, N. Stuart & G. P. Thomson, Proc. Roy. Soc., Al41, 414 (1933); %
13) K. Ablesowa u. A. Roginsky, Z. physit. Clhem., A174, 449 (1935); 4.
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— IR AT TR X VR ONERBI(= Y )il T, d Do i (1, O,
No) HURAT S NAMEREA D IHVEIE % T TEERA UL X b, IO O MR A5 LT D 2-
THEDOFFRIXAHIFRIETD b, AEBRD In { e Od & L UL Ao v, Rk
INYEIE S 2 D LEENE O R IBAINT X D R WIC WD BHTHITER L TRk D S TH 5. 3 iR
WY ACKK XA F 5 &, DDOBICTHRBE (T 5 L MFITHRTEE OO+ 20k <%
MRENMUTILD.

] 3

() S IGOH LT 2 AN CAELMER Y MO THE LY, A% FHE
URE-FE S A BB L Tee D\ 2 A RTEND X UOKLIG TR L 7/ 4T & HiRE (L
ARFK D SHRIHE  )5 HGRIE BRI 21T e D TR L 7

(@) JKES ANO, BES A BEOIRT. TRGHICLDIES ZOMNONT AR KT
L OSRD. HIHER (RRAVUBIE) TP 24LC D 2742 Fil £ OKARILED T3 d~DTH
Ve GRS L RTRIAY A (Bredig) RIRODIIOO TS 247 KEMIREEH /4 L kT
Hb.

@) B ADOLNMLEHFEL T, RELOBMGR Rz, KFEWLED OO KA % =
A K AOAAILIOREIEIT X b, BeBIZIEO IO KIN X T LB L O ZALRIRAG S dLre
Hili 4 + v IC X B EH~Te.

(4) % OMBEEITTEIEILREE Y L aui/Mc T 2, 2EES 6, KL ALY T
0T, AH7n (Bredig) ZIEHITAE (H240TH -

(B) KV v, GRS A REERS M IOKEH A LB FULIOOKES v icse L, K
BRI T 5. FIBRICIGYEIE 53 {7 A CE 50—60 i, 2545 LTI 8—9 L,
BRI NTHH~NOTH LA T -

(6) IR TR A 2 Ll F 5 b ILEHOR I R At RGN 2.

() 2w 4 ¥ RilisOKE M CRIL L JLREEIEIED S 1k DifFETH b, 10T & —
HOBOPE X b b, HEORET 2 L8k ViftkE 5~ 5.

¥ DICHAR, MRS 28R L o7 R SR AT 1 AT 5.
#1, XBAFPRIERRBL oMY ST 2. T S ISHT L ET

e D P LT S
PRI 7 (R = ) — 1] 20





