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. . . A: A vessel for exchange the gas in water:. a flask of
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E"VVV’C‘}HO’C?)Z:- 2w 4 FkixaEmAikE frequncy current.

Y MO RANSGE OB Svedberg Az Ammeter.  V: Voltméfer.  R: Variable
resistance. T : Transformer (capacity : 3KW,

iTiiDote. TORBBILTE 2ROML TH B voltage: prim. 100V ; sec. 10,000V). €,z Oil

ol % AU H .
e _ o r — A0+ condenser (capacity : 0.02mf.). S:'Mica §park
KEROH2 A =5202amp. (V,=40+ gap. O: Oscillation transformer (prim. 10 turns

0.3 volt, 6O cycle) E LT, 2 GEK A.=0.45 of helix, 12 cm. in dia made of 0.5 cm. copper
wire ; sec. 100 turns.of copper wire). A,z Hot

£0.02 amp. ITTRILE L O7c- wire ammeter. Cs Variable oil condenser.(cap-
H SR acity 0.0003 mf.).  P: Spark gap for “colloid-
forming " with micrometer (Pt-clectrode of 1.2

B A SHGERIREAHHT THLDFEA £ mm. in dia). ,
ﬂ®EWW%ﬁMaT%.wormw@wo%ﬁaﬁhum%knnfrm%nm—mt
HNOMPET 2 RIEET~NCTa w4 F 2 b BidiiA ERBNIH D% K 200ce it 2—4
REIIDIRILIT & bR ic i 2 feis e v AHFRD fLte. F LOTIEYSIZE D A DI 100ce. 1T
AN O e BT L, Sl —JERBL <R Le. #9 10—20mg. TH O

BB DNL K Lie S n OOBIKHE T L EFER Y v E TRWICRE SR THS. Kk
O HIfRE IO R Y v (Bredig) ICRATITITH 4% Fieds ¥ 4 BB (%) &

BL7e ST AREEHEY A ITEG. 8, KEY L RTFET A RRETH B, Bk it

FRLOEICT, WMRTHA DM S X R A8 L TRIH, M~TUB KT LTis ke Y A 006
Nkehote. ROTHIIME LT/ RO NaOH Tin~TEREL S v EoTod?

A E B R

SRS AR O BRSO - BT BRI C IR T & 3. BIL EROLETE2 1/ vk T
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LB 3. L0y ORFEAC & 5 EROEE EFoRE LI THiE U, BURHTRC O N 0 R
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~t BROTBREOBPNZ & b 150 h 3 —KEHIEY 4 £RDI. :

3) Bredig koo { SRR kT F S LYERTE () SN2 TIHEH LT G KB L 2 eaTihger,
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4 A (EE~ ok % K = L Vel xvI

ZAHERYIO L H.0. OWIBER 0.030 mol/litre 2T, JHEE [N+ FMM O X 25°+
0.002°C ChHDfe. MH~NTYALIZERLTE L+ BIEER LEITL kot
o # Y 1 AT TS AR LI DML TS % |

P D KESMEBEE
.- : Kol Y VT & D ITHEES B IAl, S 1 TR T, RHCEEREAT I L ¢ —ARICREOETT
:, . TLMEAHRORE Y o (Bredig) LFEEETH 2H5 MPRRAER o Wl 2L FI~
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: Fig. 3.
L The reactions with the
; h hydrogen sol.
P . -+ £ (min.) '
. Table. I. Hydrogen-sol. - ~
> .
. Initial conc. of [.0,: 0.030 molflitre, Temperalure: 25°C.
- Cone. of Pt-sol [ . Q@ dr ;
‘ Exp. Nn—. (x 16 g.-atom/litre) J} Treatment a {min.) (—’7 . T;)in(. ’
- .
oo : . 1 3 none 8 0.0097 0.015
I - p 5 none (standard) 7 0.0473 0.066
, 3 " 1heOpgas | 7 0.098 0.109
A 1 hr. O, gas,
. \ ! ” (12 hrs. 11, gas 7 0,099 ool
- H " 12 hirs. Os gas 4 0,180 0.301

Colour of sol: dlack, Type of reaction: Aydrogen.
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T Nou BRI L 2 3 0 1 PRI ONE (5148 5

- ELT jO-typc ERETE, TALITEFLARGE ¥ A 4] £ BUHE R & R (/l.r}drogen type) W LT
i 1i-type é;lﬂhﬁ':?}i(t?‘Z» - h '
L -;k-;lé_y"zwca‘fé%ﬁ ALFD IS IR OB S F, s BIEIY L ATk B
S HER R M-type TH D (Lxp. No. 3 % 5). ﬂJ.L-iurf'I’lil'iﬁl‘iixT;")ﬁMp’J‘Za- M A i
Uik A%iiF % L8 LAY (Exp. No. 4). '

o @ MEUMEBRE

; : JTable 1I.  Oxygen-sol.

Tnitial cone. of [1,0,: 0.032 molflitre, Temperature: 23°C.

Conc. of Pt-sol ;
Exp. p a Q d.r) Colour Type of
X 105 g.- Treatment a -l £ ) !
No. :flmn/liE’C) fentmen {min.) ( WV de /int. ! of sol ‘ reaction
L. - ——
t 6 15 none 4 0.032 0.053 brozin oxygen
v 10 . none (standard) 6 0.017 0.031 brozon oxygen
'; 8 " 10 min. H, gas 6 0.026 0.052 brawon oxygen
. 9 " 15 min. H. gas — 0.75 1727 | back | (hydrogen)
= 10 " 20 min. L, gas — 0.86 1727 | Hack | Crydrogen)
11 ” 2 hrs. H, gas — 0.85 1.900 black = | (hydirogen)
3 : ‘ -
12 " (1 5 Do '0{ B — 073 .| 1704 | Hack | (iydrogen)
i 13 -2 20 min. H, gas 8 0.056 | 0.078 dlack hydrogen
14 2.5 ” 6 0.074 0.100 black © hydragen
15 15 none (standard) 10 0.020 0.031 browon oxygen .
30 min. Boiled at 20°C . £ . . R
16 " (reduced press.) | 12 0.024 O.Qob brovon o.t?lgctl A ﬁ
17 n 10 min. Boiled at 100°C 0 0,024 0.041 bron linear ,
: 18 »w o 1 hr. Boiled at 100°C l 0 0.028 0.046 broan linear ek
! (Bk: Exp. Nos. 6—14 jc)jir = A ¢ Exp. Nos. 16—18 2O Y 2 2 BRBEE Nc 20 . l
0.0 - S ) 'é
B ‘l
6 y '
. 4RIUN -
a - =
.2 1
X L0 b '
SH & ‘ !
G6F Ot .
ALY
2t L :
G zob| Ll | :
-]
A4 K3 S
. l
f _-2 O - i
. 3.0 L 1 1 i3 1 (B 1 ] 1 . s
N : 0 10 20 30 40 T 5 - 607 7O . 0 10 20 ey
) —> £ (min.) — £ (min.) i
Fig. 4. The reactions with the oxygen sol. Fig. 5. Influence of hydrogen ' 3
. -~ gas on the oxygen sol. (a).
o .%
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6 EENCOEEE X I Covehxvi -

B A 1T X D IRHER RO S v (Bredig) & EE OntypeTH % (Exp- No. 6, 7 %
15). 2 ORYLUEH; 4 iR Lre.
ks / 11'@&;171?411 i ~7ein ¢ Bt (braen) TH BB, TILITKEF A XL 2 &) 19— --f
BRI TR (Wack) (<83t +5. M3 22 CO Y2, P~ 105 i 1 7 IRICED
RS IR LI (tandard) D% O & ) KtF Otype T b, WALIE S Widsic
MMT 505 TH%S (Exp. No. 8). L% CMSHED b DI, £ OFALESISO0—-C0IT b3
v MT B (Exp No. 8, 10 % 11). Lin b 1SRG U b0 $16¢ 2RO LA b > bibtbIEE
U KT {5 X—BEARHH AT L ¥ 2 TR H A B illF 5 B ISP O o (Exp...
No. 12). 55 MR In< & OIMEIIL KR IERTR D ICAT BBMD Kb b, BIED I
B AT EER L P 2 15 6 KITTR T i Heype TH 7 (Exp. No. 13 % 14).

b pX

Y BT Y
=l
SR O

.
.
[H1]

St O idw s Y
7

—» ¢ (min,)
Fig. 6. Influence of hydrogen gas
on the oxygen sol. (b).

5;0 " N N s MR
0 10 20 30 40 50 6O 70

~ ¢ (min.)
Fig. 7. Influence of boiling on the oxygen sol.

R
. R ‘
Lo !

v B RS HT 5 HE (boiling) OWELH LB ICH TIRICR TS TH D WEEIRIC
THEBT 2 L8HL i ( O-type TH 2%t (Exp. No. 16), 100°C ToOWlDOEMTREM S~

(Bredig) @< ® FIWHROIMHFIAGY 2. RERRW E U EL  —ARICRWETT. WHTHR
25‘!'(1i7lea?"ly1xf) Ll % (Exp. No. 17 X% 18). fj&#bC X oTE Y 2 OB LBO bkt
Jes ) . B
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No. 1 . RMHER Y30 4 PRRETIONR (B4

e D BEINMCELDIREE 4 ‘
| BT O GRREE S L L )DL kR MDA SREMBLLTE b, ZhiCE DK D
R OEEES AL LR Otype TH S (Exp. No. 19, 20, 24 % 29).

DA D S MCERAH AR F B ICIRSL OISO & 7 ¢ 55 8 RITR T In ¢ IO L.

b, BoifkIEDR#E b 4w (Exp. No. 21,722 % 23). )
Table 111 Nitrogen-sol. (a) ' .
i Initial conc. of H,0,: 0.030 molflitre, Temperature: 23°C.
Cone. of Pt-sol | . 0 dr\ :
Exp, No. ( x 105g.-atom/litre) l Treatment g (min.) (TV - W)inl. 2
19 10 ! none s 0.077 0.152
20 8" ‘ none (standard) 8 0.047 0.097
21 T ’ 10 min. O, gas 8 0.030 0.101
23 " 1 hr. Oy gas 8 0.053 0.103
23 " l 12 hrs. O, gas 8 0.053 0.111

Colour of sol: brown,

Type of reaction: oxygen,

1.0f
28 3
.6 K -
4 4] q
1.0 8 .
2.8 5 7 i
o )
45 =85 3 .
. 6 !
N U8 N o I
QR !
!!ﬂ 4 %
2 - 0 '
: 38 _"' ) ."
’ I 6 2.0 :1
.8
4 ) .
ul 6 :
20+ .4 : .
st 2 ‘ B
6.r 3.0 1 1 t .‘l
4t 0 10 20 30 {
.2 J - ¢ (min.) .
30 1 i 1 1 A
o 10 20 30 40 Fig. 9. The reactions with the nitrogen sol. B
- I (min.) d

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

RICEEFH S AICETRIRET ZAOWBE R IT L noigrAkicHkssFI2 s e
LTHERT S0 T 22 CO Y A TR VIRPEIEO RN <, 3 9 WIS n MWER DM .
A2 2RECH S H (Exp. No. 25), M L7 S A CREI0MEITTET A 3G4E1EAE) 8—

R e -
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- 9 fHicim+ % (Exp. No. 26,0 27 1 30). —\&HSF L Jc S A L9/ A il 2 8#LIL I

SEEET me.T

W (Exp. No. 28). LiLThs % Y e D EHEEIE I LRIC A+ ¢ Heype T % (Exp. No.
31 ¥ 32). ‘ '

& :

Table IV. Nitrogen-sol. (b)

; Initixi cone. of 11,05: 0.030 molflitre, Température: 25°C. ~ -

» Conc. of Pt-sol i ‘ .

2 Exp. 100 ‘ a (Q o dx ) Type of

A No. 35..):“['/(1)“%;:) Treatment (min.) ‘ T W)im. £ Colaur of sol reaction

b 24 6 none (standard) 10 | 0.0259 0.0535 broton ovygen

-~ 25 » 2 min. H, gas o 0.0513 0.090 byazon (linear)

‘ 26 " 2hmin Mg | — | 0201 0.403 block (hydrogeny

. a7 " | 2 hrs. H, gas — 0.7 0.466 black (Aydrogen)

0l 0 Toya

f 25 ., ( o 1 Bl — T 0.502 black (hydrogen)

i |

L 29 9 none 10 0.0576 1 0.118 broton oxygen

; 30 - 6 min. Hs gas — ‘ 0.336 0.818 black (Ardrogen)

-

3 31 1 2.5 min. H, gas 25 0.0201 0.0265 black kydrogen

F a2 1 2 hrs, H, gas 20 ‘ 0.0120 0.0203 black hydrogen
33 6 30 min. Boiled 0 ’ 0.116 0.190 - brocon lincar
a1 2 hrs. Ha gas, i T : .

i 34 6 (4o e Ta g 3 0.161 0.236 black hpdrogen
s 30 min. Boiled - -

Lo 35 3 (e 4 0050 0.077 Back Aydrogen

(3t : Exp. No. 19—23 (able 11I) ¢ Exp. No. 24—35 (Table
By SUcF )

IV) LISy A i R

e

i

- 2 1 1 Il s 1 I 1 i

0 10 20 30 40 H0 GO 70 -BO 90
- > — ¢ (min.)
; 10 10 10 10
‘ -¢ £ (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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BMATRIC } 2 2 4 FIEANORE G 45) 9

-

KO i® % (Fxp. No. 33). hICHICKHEN # kiliF5 & H-type (4% (Exp. No.35).

CKEV AEH t'c H-type [CHE D% SO EHEMNT 2Lk b Haype ©% \ ChH3 (Exp. No,

34).

@) BERINELOIRE _ .
© BLEICAT Svedberg HHEIT THRR LicK#EY /L',’E'sii? SRR AT B MR
Yk~Fens, HI3WE CTIMUI, 2% OWRFRIC L b XL OMENTHZ Bredig
HRICTH R L7 RR Y 4 (Bamp. 40 vols. D.C) I ik & 78 L7e.

10 20 10
—-» ¢ (min.) 0 10 20 30
Fig. 12. Influence of boiling on -» ¢ {min.)
- -the niltrogen sel. Fig. 13. Infleence of hydrogen gas and
boiling on the Bredig air sol.

Table V. Air-sol (Bredig).
Initia] conc. of I1.0,: 0.030 molflitre, Temperature: 25°C.

; Conc. of Pt-sol . -
%\}? ) (x105g.- Treatment ( a (i .dl) ( 2 Colour of sol Ty p‘:. of
. atom/litre) min.) 7 ar/int. reaction
36 24 none 2% .20 0.430 brown. oxygen
7 1 15 min. H, gas 2 0.286 0.404 black hydrogen
38 1.2 none (standard) 5 0.0450 0.0978 brozon oxygen
39 m 20 min. 1L, gas 6 0.0h67 0.0878 black hydrogen
. 20 min. I, gas, o - '
40 " (30 AR 6 0.0396 0.0554 |  black hydrogen
41 ” 30 min. Boiled 0 0.0810 0.1356 brown linear
42 " (32 {:‘r""'u?"g‘ﬁd’ 6 0.0693 0.1007 | dlack hydrogen
43 1.2 1 hr. O, gas 5 0.0373 0.0829 browomn oxygen
447 1.2 1 hr, N, gas 6 0.0235 0.0490 brazon oxygen 4
! - - .
T St -
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Bredig Y1 it & % Iilféﬂi %@’Fn"’&’-'ﬁ' O-type €# b (Exp. No.-36 X 38), ZOfuit
&%/wtm}}w&omwmum&%% uﬁimwwmmmmaf@a z TS
ARIFD LM T8 M TR E D, FFICKEER Hetype (C%#2 (Exp. No. 37 X 39).
T OBSFHLIEE A L AT 2 80 pREH Y o, BT 0 & B DR T, — KR =
,KT@@LRYﬂEﬁ%fzﬁP“we®§kmt,ﬂ$§ﬁ¢L(ﬁw?7(&p;hA%
— B L TEEBIR 2O (Exp. Nu. 41) BRkEF XioTfafiiig U- type L3l
B8, HEEEEH~OTHE A T2 (Exp. No. 42).

0, IR A B URHEH A Kl % %%Rh@ﬁmgn<,ﬁmmg@e&wukuNaw
Fe 44). ’ - : -

- , BEBRRORE

D EORRERAT 5 ickoml T 5.

) eSO FHE

B 4 V'/MD—EﬁEf (1 ><710"5 .-atom/litre) l‘t%”}'%ﬁ WS k, 23k HickE S
Yo- DENE BT L L'Cﬁ};b RO LD EL b fofn Uiz ¥ 1 OIS % HlK T 21035 6 3 247

It A

P DML TH 5.
; Table VL. &
L
Ve . Time required
} Sol Activity Reaction type CO]O:;VZLTO}’I(;%“’ of . before colour
L- 3o change (min.)
KL Hydrogen-sol ~7 hydrogen black (0: 10)
" _ +0, gas 30—35 Aydrogen tlack (0: 10)
b
Oxygen-sol 1 oxygen browon (10 0)
i +H, gas . B0—60 Aydrogen Hack (0: 10) 12—15
;.' : Nitrogen-sol ~5 oxygen dark brown (8:2) i
b +H, gas 40—45 lydrogen back (0 10) 2 25
: +0, gas <5) . oxygen dark brown (8:2)
1
| Air.sol (Bredig) ~240 oxygen braowonishk black (3: 7T)
c +1I; gas - ~220 hydrogen black (0: 10) 6—8
+0, gas (<£200) oxyger broronish black (3: 7)
+N, gas (<200) oxygen brovonish black (3:7)

7) Exp. No. 36 & 37 R1f Fxp. No. 38 1 39 2 2}~B I, (% . %f—)im @HING 335, A 1R
HLTHBITHER.

8) $—#uT Bredig Y M ISHlF RIS LT, Y r ol C L REEREEHE 4 LS
i_:,.__(_gr)“, n=2 GERIFHFD LR THZ. 4Ho Svedberg Y iTHv T L KMMFIEE R HHIL BTN

oM iiE BAEMs. RoTzoBMHLBL T 1X10 5 gatomflitre @ 4 2kP . HRIWE

& IREEILG VIERT Vb DR L AL B IEHE oML AR CTH 5.

;"F" [T TEE SR RL Rt B



No: 1 BRI L 3 2 v 4 FRIEH OB GF4R) u

BREE Y L OIGPEE AT H b, %n#1a%nu§¢9»mﬁ5 KIS LITHT &

D REY LTI 240 YNE BRI LR T U LR Y A, SRS 2 il

fﬂ'i‘iui', FRPEHEASHE 2 50—60 FERTF 8—9 (AL, Fx 50—60 K 40—45 27 %. L

BICERY L CIOKBEMAIT X D~ TH L WP T 2. 2, R#HE S A EHEF 2 i T
FIUE, IGHEMER 4—5 1L, 30—35 LD, AEOTEESKY & (BEEY A ) oKKIERET
&%,m%i»mﬁﬁﬁﬂkf7%%ﬁﬁ&tmﬁﬁmﬂd<m<wﬁn% 13, e & k3K
LiRTET DO HNF 2 —HOROEA L ) VISR ATS S EH~T L BIIX DIRTE
T2LBENREY v (Bredig) RIEF CKRERGEEYXHT 2. T

@OR E ® .
m#iwm¢5FM@HWmmf@#&U¥%hz@kﬂutﬁﬂLLm T LR
HIN, BEILCEDRERERS L EFA Oype €T, ZNLIEF R, BEFAX
ME L T REBDELD TR VA, Titd O Y LdKkEN R FRFTILEE~T H-type &K
D, —J& H-type 27 b OO LN F5 3ERT 2 IBILL AW,

Ric rOEYRDIT, KES L RBEICT, RS L IBOTHD. BEY L REEES
CIEWh A L Bk 2K, BEY MiZRFZY VGRS PBRO Y 2T 2 (6K, B
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THERMAL ANALYSIS OF THE CATALYTIC ACTION
v OF COLLOIDS. (1V)
Hydrogen-, Oxygen-, and Nitrogen-Platinum Sol.

By Eyt Surro.

. . (Abstract)

The pres.ent author has investigated the catalytic decomposition of hydrogen peroxide with
platinum sol by the thermal analysis of. reaction velocity. {this Joumal. 13, 74 (1939); 15, 1,
155 (1941)) Genenlly, the surface state of colloidal particles is nat simple, but is fairly com-
plicated by adsorbed ions. It is, therefore, interesting' to investigate 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 (H,S0,) and a base
(KOH). It 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 experiments, the sol was prepared in the atmosphere of a definite gas v(H,,
O, or N,) by means of the apparatus shown in Fig. 1. (see, page 2; 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 altemnating current (Fig. 2; Svedberz method) into the water. The concentrated
sol. thus formed was diluted in a proper ratio at C and stored in D.  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 type.

Conclusion of the experimental results is as follows :

- The colour of the hydrogen sol is black 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. That is, the reaction with the hydrogen sol is accelerated as Exp.
Nos. 1 & 2 in Fig. 3 (the Aydrogen type reaction), but that with the oxygen sol is retarded as
Exp. Nos. 6 & 7 in Fig. 4 (the ozygen type reaction). (see, page 4 & 5) The duration, a, of the
accelaration and retardation is nearly the same. The nitrogen sol réseinbles the oxygen sol, buta
little blackish ; the air sol resembles the hydrogen sol, but somewhat brownish. Both of them are
the same reaction type as the oxygen sol. 'I‘he.oxygen sol, the nitrogen sol and the air sol is
changed suddenly toblack in the treatment of hydrogen gas, while the change of the colour requires
about 12—15, 2—2.5 and 6—8 minutes respécﬁvely. The sols that have once turned to black,

present the same reaction type as the hydrogen sol. The sols of the hydrogen type teaction do
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‘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 changed, and the retardation in the initial stage

- is not observed (the linear type reaction).

' ‘ - - The relative activities of various sols are tabulated in the second column of Table VI.. The
P activity of the oxymgen sol is 1, being lowest; that of the nittogen sol is 5, and that of the
;’. hydrogen sol is about 7. - The activity of the air sol is '1bout 240. If the oxygen sol and the

nitrogen sol are saturated with hydrogen gas, their activitic$ increase about 50—60 and 8—9 times

as much respectively, and their values become :50—60 and 40—45, while the actxvxty of the air -

B Jle: 2N

sol is rather decreased by the saturation of hydrogen. If the hydrogen sol is Saturated with

layer there is an ionic atmosphere consisting of hydrogen ion, which forms the outer layer of

': oxygen, its aclivity increases 4—5 time as much and its value is 30—35.  Accordingly, it is ~
N considered that their activities tend to become equal.

1 ] From the facts mentioned above, the surface constitution of various sols is discussed and

v it is inferred as follows: . The surface (and even the inside) of the hydrogen sl is covered

'i ) with a surface hydridc or 2 layer of bound atomic {adsorbed) hydrogen and that outside the- -

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 electrolyte
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 oxyggri 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 2 slight amount of the oxygen left in both water

TR ITE TS

and nitrogen gas in spite of careful lemoval of it at the formation of the sol. And the surface

< of the air sol is composed of the hy(lnde film and the oxide having adsorbed ions.

.

It is concluded that the acceleration in the initial stage of the hydrogen t_vpg 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 jons adsorbed on it; and also that sols,

e e g e T TWXWS

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 films exist together than when -

either one of them exists.

e .

In many studies of the catalytic action of metal films which are formed by conhdensing a

i

spattered or evaporated metal vapour in gascous phase, it has been admitted that the difference
' ' of the gas leads to that of the aclivity.  Direct comparison cannol be drawn_ with the present
- study of the liquid phase reactions, but it Vis'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 Chémistry, . ‘ .
Kyoto Imperial University. )






