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HE10% £53, # (RIALISHT )

BETEICL S04 FEREEAOHRE (85 H)

H20: ﬂ'ﬂﬁk—ﬁ?‘% CO.-EFEHRL VR
Pt fRiSEmikAE

ROW  HE =

L & B
BUEOBHERKE M CEARNEATH S L tic BRI LBEATOS a2 +
KAHNEFHRHERAIMTRUTHLS. —HICHERRI
(1) sk ANYBETILER
(1)  —MerahIRg
O_DOREICHT 6NS. FMHGHEHEICY DGmEEE L TYREGENERL LW
PoieT, it s Mg E olcEER L&k 2K T 2 T8 v, BHLRETFIE MO
ek YEHET 24 ieT, (Ua) slighic X 2EGI{EAHOER, Bk (11b) desmasitvg a7
1Tk b RS LG LREBORTFEWET 3. 2ol LTabhTH2L01RT
= TEHRHOREMRMBBREIC AT S O, it H.O ofF RN, Fi&BiEie & 343
kAR EEIC R 5 CH, O@HERP, A1 7 F9 28T X %Ebk;‘%ﬁl@:g-;—z,

H2H0C, TOFXEICHE ) ORI BT 5HEEE N,

FENLRHEA R E Y RO 2 2 4 FRRGEN thicxoldmptcd ey 1t B
WAL KET MR E TR L CHDHY, WS M« OfEOHdtic & v pkl2 h 330
P HROFNMIEME LTI MENTH D, £ O oIk ANMERIN 2T 28, CO D
N — e 2% o CO ok 2BABREBMIEL N LT LS, 37
CO H R MM 1.0, iz X b 30D RE 2 RUREA 2 Y L 0FBHiIC & b ik
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JIE AL HE B IRHT O PRl R i R gad ik s R T d 5. WbBREiETH RS
S r B0ce. EiBEbAHRRE B0ce. & %iﬁﬁ'—:‘ﬂﬂ mHMICTRAL EE-E‘Lb, H0, o
ﬁﬁ%mk%ﬁﬁ%@ﬂ&k%dT&ﬁmté%hmﬁT&

BTN R oL Y . AL S |

di [T; _
RHEF Oy T8 4
: KERDKER ,
Q: RHES, MY H.O. O/MEM

(D THRIIC A 5 HEHIE ~= (I, @ B—Eh it 5+ <) Fokid, 4T~ 1

WS log -+ S ~ ¢ IR X b L TIREHTORT e ﬁ. H.O. ORMITEIASE

~%khﬁﬁgé%-%?~foﬁﬂmmOMﬂib_%ﬁmﬁﬁﬁﬁk‘tﬁbgmmﬁﬁ
O BT T e .

Fid o A OB NS + AT HEOBR A MGk ook, B B L Tk
MEDVREEIAOLEPEERMEDEL LTREY AL )L, KELGEBEL TKEY
v L. ' ,

—REL ST E M 120~130°C I B 7 MR ICIRE E AT LB LY, R4 2 Rl
Jed CO, BEDZER Y KOH e ThIMiblas: L Tllvk.

RERER2MBRYIGE 25°C TH 2.

nOL % # R E
. (CO PBEREOERLDER) _
%SEFic CO Eff¥r1g s A 10 4BEE T (1#0ic 2—3ifullt), »\ 2HERETO
Te S ML TEBRIEKEL AL L O, (Exp No. 2) #iEOBOHRDS { S 2 NEIE
HELIFRICBAN L MR NFeDTH DY, BN L TEBEIL L bR N FEERD Y niT
& EEROEE (Fxp. Noo 1) & JEHAK O RIS JLIC M —Ccd-De. CO RO L L
RO EFH~ 2L LM TRy M hF, RoTHfREY &L Miml
(Exp. No. 3.) RicKEiikili+ 5t oic COBYIATTI A2 0 5ERLTCRL. T3

T) Mo CERE f}v (R H 2P A A (4 b 2 2T 4L B B 2 9 0 TREEEA (NAOID)
il Lz ok, FRSRL IR Ts a3, 1,0, 250 Ly s s IcEitid
SRRMR OB I NG
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{ o3 - (d8) & f# % = ' No. 3, 4

BRG Rl 2 WA EBBE AR 1L0. SMEHEI # 2%, (Exp.No.
- 4.) IMEAOEE (a) RCOPABFTEOk. (RIRKEMEIINIE05.) #oT CO
" ST Y AR RRT REEGEC L ) BRI B, CO Rl € L MW ERANSR
B L E2%DT, HeOBAYEL TR, (—kfm.)

Table I.
Initial conc. of I140.: 0.045 mol/l,

& Cone. of Pt-sol (Hydrogen sol) 1x 10~ g-atom/l.
P&y rIcT 3Tk a

Y Exp. No. - A

‘ FIEREE D 17 CO gas ger (i)
1 1 4 (5E) — 0.140
] z 10 min HF - 0.142
3 s Shr  # - 0.186
4 * 20 min 3. 8 " 0.086
5 2 30 min # 3 0.089
6 5 » 9 0.042
7 » 10 min $3° 1 0.402 -
8 % s 13 0.242
9 15 0.00015 mol/1 CO* % .5+ - 0.435
10 # 0.000015 » — 0.274
11 2 5 min #3 9 0.218
12 z 20 min # ak ' 0.230
13 2 1he »# 23 0.209
14 s 40 hr CO =R 1 0.338
15 # 30 min ﬁi& 3 0.288

30 min {21 0
8 . 1 day Ak B ~ 0.209
* RGeS 338, CO okih~DFREL VRD 3.

(a) SAhizBlE BIRIEL THDAOHKEIEIE » CO K AOHRELTH
2OTHEWI LEE~, CO KUFRFY T3 81T Y 4 ¥ iR C 10~20 MY L difFET
IR AR S 2 HE L. (Exp. No. 5 % 6, Exp. No. 7 % 8.) WHWzMEEME T2 \
Er DR R A RTCH LV Thw. ToORE CO 1l B350 b 8 { b { i

, PN DO R BB _
) ) —ERo CO kM~3BHIC, s oLl sEEc CO Lific Chifi LAk Ao
. Fiofe. (Exp. No. 9 & 10.) = oA 2RBEN b D%k,

(© MBSO @ ¥R CALBED CO BMong L 3«82k L7, (Exp. No

° 11~14.) LdL a & CO i ojiillofiTRIR s 2. .
7 ¢ oxdn & K& FEER LT DB e, BOWBAE I IC B Miicif LThH B ED Y v ORI A ¢
EhISy EST2HEYRM L. coRELTEADE DA LRIMERTS 2

“_: o=
£, - . .
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LHAKOmMEEHE TR, HHIMURREMN SR LAY v —AERIT KR L%

AT EED 2 2 { 2 oFe. (Exp. No. 16 % 16.)

Bkl e LT CO EMERL b b, CO RTMERERKEC (BFMcT 254 1~1.5
FEIET), ZERP L vmﬁ?uﬁ%&#nm BB LTh2E, OHFRROE
BWOR—EAD (O 15 Oy ITX VifiT 24Ok, X Exp. No. 9 & 10 w240
HoMihBvwolr FLrORBE 2T LeoTH 500 YO K TEELTHRREL X
b CO b2 nliLThricdboE BA. {11, Exp. No. 11 ©#2in¢ CO EEgh ¢ &
FHIAIN 288 CO R BM T l2HPB AR 2 h 5.

HOTUTOARERICATEROBITIER LTHME L.

(a) o A BEE AL A SIHGHERIC AT S I e Rt LT ¢ 3, By Jﬂ«li%im H.O.
RHET AT Y CO (33 Ho) HHE# LB L THainfit 202 (2 LT 0.)
ML, CO (L H) KA THRFELOR DX NVFe. b) FIHEMERE 1571 >~
(Bec) THREHDAR BT 2T LIk DIBRZ 7Y Of ORMYIIA2. M, REER
BCHYIRSSERACRLS I LN v

IV. ® B #& %
M XEINMCLOIEES
EIRFEI A BH UGB TORLERZRREE R RTI TH 5.

Table 1I. Hydrogen Sol.
Initial conc. of I;Q,: 0.045 mol/L

Conc, of Pt-sol: 1.6 x 10-5 g-atom/l.
i o 2 Pretreatnent a
Sae e Pt-sol saturated with | 1202 s0in salurated (min) .
with

17 (1) ' il - 0.250
18 CcO co 8 0.290
19 CO CO 8 0.298
20 C0-0, ! co = 0.304
21 (11.) | co , - 0.313
o (H,) | co l @) 0.035*

¥ Sol DIEEN L.

Mt OFFEEOT T CO flifo S~ kot H.0. ¥ 5t L®H7 5ic Exp. No. 18, 19
o (MBS ORI « H28 ST TAM—F L. H—B () cfgain F¥acidm
B2 RRBYB LY, REATHRT 2 CIHEORE¥EBEW. RAIME ) B ) 2ils
M 1S L3bic BB A TR (1O, S3fitic X3 O, JUIH) T3%. 2oBumliahny 108

& (Exp. No. 17) } AT 5. Exp. No. 20 (2—[ CO ic THfnd L7 ¥ nic 0. Kl
’

,r,‘|
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100 (BIHR) ok o ¥ = No. 3, 4 -
1.0 T f
_0.9 3 7
, 08 |
o 0.7 '&l-. —05F
] - =N =]
g 06 . -10f
K 0.5 N
3 R S W4}
T 0.4 y =":] 2.0
03t s T
'. 0.2 t 25
0.1 } —3.0
: 1 i > A L L i
0 i} 10 15 20 25 0 5 10 15 20 23
i — ¢ (min.) -+ ¢ (min.)y
 (a) (b)

Fig, 1. The reactions with the hydrogen sol.

Ll Q. TR L7/ vodif, Fxp No 2l iiEh & iET 2BHic H.0. ifigs CO
THfME LB, F2id CO BME LEWBAT, MhbiiRKgIRIn+, #E80
PALARTHTTS. HT<TOHACRIAS S AR NAIC TREC K b8 e+, B
BT LEw.
HF—R (b)) X VRBnd CO MR BRI L LT—XCHFL, Winmic
B L KFES Micti i b ERLTH B, GTAHOBM.) CO WHEZH L PAORKES
IR 5 * HRTHEL S 2 W T RERESTRIEL T, LS — BB S L Ak—AT
#TLEMOLOMGOBUAZIHIFALTHS. EEAICE L TRAR TS+ 34,
F4 3 A CRIEFETS COH HO. 12k hEME 2 h 3 EEEIC T, CO 2k Ltz h
) Bi% CO BEARE I NTEEGD H0. O Y Lic & ZEMAMITRAHEF+2 2 E~0 2.
H.0: MO —RRERIEDE & ¥ L2 CEERECILRTE LS L THIDMEAHEL
. BI5K3EY L CIX CO Bilik3th FLO. iCBIT 2 MROEIEIE R 2 [UH T2 H e R T

. (I} BESICELIRER ‘
@) SR 10x10 Sg-atom/l ORSITHEL THU e DRI =R R U o me
THD.

Exp. No. 23 (& 1 & UHBA LRGN IS ORI E Lk Winden i ficT, () ki

T CHDIIn BEEY dakE Y 4 LD IR T R 3 U e Tl o he g5 L
P 5. REEPEN LicCRING SL ol 13 11,0, MRICHLTRREL TR
BT C LTENT 2B T3 5. BIEEIOkES it ~FHFIcE 2. i, BEs ik

W () Ic T HO. SRERIC{EoTRBO LAW. BEEY vic CO HikkiilTh 3

& RDMIKBIT R EBETRTA Y~ 5. (PR VORNXET.) 1\ 37
THRIEE L B b D% Exp. No. 24 12T, JKES A0 CO BiED R A & FARIC LY 905
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Table IIL. Oxygen sol (a).
Initial éonc. of H0.: 0.022 mol/L

Conc. of Prsol: 10 x 10-% g-atom/l.
Pretreatment - Pt-sol
Exp. No. j g #
Pt-sol 11,O,-s0ln (min) L i
saturaled with | saturated with Colour Coagulation

83 (©) (air) — 0.133 brown coag.
24 CO CcO 27 3.9 rubby—sblack cong,
25 CO-0. _ co — 5.7 black no coag.
26 i, cO — 6.2 black no coag.
i (On) co (5) 0.153 brown coag.

MEIL2OES Vol 18 No. 36

0.0
| —0.5
® Y ok
5] ] T'_ —10f" i
g i
By . u(ﬁ: —1.5 {1 i
- —— HD%\_&,H’ :
t {1 & “¥R :
t —25 -;k\\,&-‘ ]
—3.01 2 ’ "‘. m\
i [l L L 1 i L ' i 1
40 50 0 10 20 30 40 50
—+ ¢ (min.) ~ ¢ (min.)
(=) (b)

Fig. 3. The reactions with the oxygen sol. (n).

JRBEA IO ICHETT L (27 3D & 1.0, SMREMGCEES. 7K Y A & 55 B S EE il
A e - TH 3NRBEARICRAIREITE H.0. SREGOFRHE I E0PE I
H~A40~50 L WML THIHTSD. H{ o dhcd s COREBRCE b1 ~2>TH
HoFXLWITHALDHAIIRERE T2 TH 3.

CO fgfpr ¥ —aD S ric O, Kitikifit2 L 1~240cTHHBL 5B, Hic 0. Kifx
FLFxS O, CTHEAL2ZZ AL TR 0O (Exp. No. 25) 3IFHII i Witk
HRATEOTHAE. , BEI AL He EiRZii+5 2815 e TRRAGE 54, b
I3 kY niT X BILHEA Exp. No. 26 Td 5. Exp. No. 256 & Fxp. No. 26 & Akl —4k
BERTHEHEH T TH 5. LExp. No. 27 & H,0. O AT CO ¥ f1eL B3
BT THWIMHSHERTHS. 2\ DEWIIEKE YL QPG Y BEXM LT
g%l 33 LM (Fxp. No. 22). (Fi=laissi. )

V) SRR 2107 g-atom/] QIFE L TIT27AE B SHINER BN O { ©
&%,

i
1
'
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/

(T80

b 1 I i I 3
0 5 10 15 20 25 30 33
— ¢ (min.)
Fig. 2.
Exp. No. 22. Hydrogen sol. (1.5% 10-3 g.atom/fl);

(H.0,)=0.45

mol/L

»  97. Oxygen sol. (10x10~7 g-atom/(l);
(I1.0,)=0.022 molfl.

e

e

BN

. S ;
WEEEORS Vol TN, -384 (1944)

20 30

— ¢ (min.)

Fig. 4. The rea:tions with the exygen sol. (b).

Tnable TY. Oxygen sol (b).

Initial conc. of H.D.: 0.022 mal/l
Conc. of Pt-sol:

2x 105 gentom/l.

& Pretreatment Pt-sol
Exp. No. : k

Pt-sol Hqa0g-50ln (min) . .

saturated with | saturated with Colour Cragulation

a8 (0) (air) —_ 0.025 . brown coag. -
29 co co 41 1.56 pink-»black no coag.
30 CO-H, co 6 1.20 pink—Dblack na coag.
31 cO H, 1} 1.06 pink—black no coag.
a2 CO-H, H, = 2.3 pink—black no coag.

Sk (o) OBAO Y4icic T, CO ¥t Ldke/rdBiLvwE Y fERL

fo. RIERERIEMDRE L2 FLv. (Fxp. No. 29.) Bl HAPHIIZEAsH5 % L MMpic S izt
BLILO, SHREICES. CO @O Al 1T, ENEiliFs b8esF, CO R0 11,0,
N L SR L BT Exp. No. 30 0 ¢ FEERGRIR ¥ AR HLO, kit CO TIfIL

72584 (Exp. No..929) L F—T& a0#iftsnaird hoTth 3.

H, 'Gﬁi‘!'ﬁ][ffd Hzoz

#ifik CO fufny 4~ THHT 2 {AMHKEZBIR A 2 22 4 &5 F (Exp. No. 31), CO f
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g H, THM L7 YV A CRHIRE & MK s LI Bt h v (Exg. No. 32).

() JIiBE 05x10 °g-atom/l DIEL CBHT 5 EHSILIBARRUCERROM, T
H5.

Table V. Oxygen sol (c).
Initial conc. of HyOs: 0.022 molfl.

Conc. of Pt-sol: 0.5 x 10-5 g-atom/],
Pretreatment
Xp. [~ Fisel | 1:0ss0ln| (2
No. | sawrated | saturated (mix)
with with |
a3 (0 (air) —
4 CcO co Gl
35 (0.) co (60)
a6 co H, 36
a7 H, co 16
38 CO-H. CcO 26 .
39 CO-11, H, — 0.048 0 10 20 S0 40 50 60 70 80 90 100
40 €0-0, H, = 0.046 o4 (i)
41 11,-0, co 20 0.045 -
Fig. 5. The reactions with the oxygen sol. (c).

Pt-sol: colour R, no coag.
S N BIEHIFRICGENE T O B R UEH O AT O RNNS B TS Ofcns, REDOHTIXE—
Tha.

CO e H. JBMAET O, BEEMATLBHACHMLTY, #kD () R (b OHRA
OFRE FICFERIC A L3P ERT.

p ' V. REEROEE
HBHNEEA T 3ICkOmS 1Tl 3. , :
B %l (Smwn) H. ( black )
Dxygen-S —ty pe - Hydrogen-Sol { H-type
(1) 50
co! @ co | @
red | black
CO sat-Oxy-50l (Rctardation—ﬂ-type) CO sat-Hydro—Sol (Relaniation—H-rype)
(50) . (50)
0. ! (4) H, 1 () ) . 0. l (6)
- black red black
0, sat-LCO-Oxy-Sol{ H-type H, sat-CO-Oxy-Sol Rel:n-d—I-I—L}'pe) 0, sat-CO-Hydro-Sol{ H-type
A 50 (50) . 50

Colour of sel
(Reaction type
Activity
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(1) fBeoORpEy Lic ks HO, MRS, £ e KL T RaDki Y
riT L BXES, TN L LT—ARUCH S (ERPIO/NBAOENRE ) ORR
OLR e T 5. Otype L TEHIGRY SR, ) iGPEIS RS Y vk 1 20, K
Sy s0 -t a.

(2) fBoRpd Stz CO KM% ffreL b3 e.':z‘ri DS ALird. ALk AR
et CO gappigsliih, IPRE RIS & L0 46 E R TESS) D =BtD
HAKIZHR (consecutive reaction) &% %. AORKIEOBITHIC T Y LD fbiHke L b Tlac
i+ a, HO, SR HICH 4 s BEESHEE It ofE s v b ¥ ChitThRESLDE
RIZHS LW

(3) ’f‘-fi',@vkL{év’fvtt CO Hirkiwhd 3 b a2 (kidk . LML 3 ;’MtJ: 3 LHH
CRPILD CO MUMBABULNIILI E 10, SMTEO "L 5.  (EITHITH
THoEMEiz v, ) HaOs SHRICET DIFTEIR R TEOKE V4 T b Hii v,

(4) CO fafnoEl s ric Q. M2+ 3 Chtn B, by 2B/ nick
B RHE I ¢ —RIT TR S + BLOBAIE L, ITHEIE b5 < K% T v icFLT.

(5) CO fmORL#kS Mic 1, ENiEiliF5 b HRta0: L CROLEW. S\ 3 Jaick
3ENAE CO MMOREE Y & & FMATS B, MiHse ¢ 5. IHEERTS.

(6) CO MRk vic O, EWiLiliFs L NODF\THS. 2\ 5 Aic X 2
I XA { IR R iRt E s ie e RkF YL LR LTS 2

E‘D | ' _ MRELOES T . 384 (1944
!i: | |

[ ]

]

b

1
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VI RREEICHT IER

PLEOHE Y b LT, WGOREY 148w 4 FEN (RRAT sttt 2hTh 38
ferig s v (POJ° €& b, Zhic H, BEEHhE- @3 (D) XKEis5Ei a3 0T, o
D BMEDKEY L REDFIGR Y L (PU° THD LHEAB. [R5 0% COEALTERIER))
foNBHO S 1E = v 4 FREICD — 3= L ONFHTEE D — #F = 1Y (B-(CO)) TH
b9, =iz O, I Y FhE (R1(4)), # — = hfklt 2 KO CO ppE 2 hic i

8) ALIMEIOELHAT oKL TR LONALATSS.

: o L0, PO, jle
& PO-211,0 P10y 1.0 Pi0,-411.0 )
i ( ILP{OIT) )
. Civoiift e~ PlOn ¢ L. AW CIEmT4A+ ~ ICBL Ciz#~Tt v,
I 9) ¥4H (K, 16, 12 (194“)) CiLRERERD A2 B~ ERBRR L VML THANGET

I Bdratts.
10) EtofgyrIKBLTIE
| , % B, Bull. Chom. Soc. Japan, 9, 320 (1934); 15, 196, 207 (1940)
DHRFBES. FI (162 —MLRE S OLAMIST PIO-CO LHILRTAH B, h{TLEHE -
- S @BES AN CO EmIz VR EA A O BRUTHA Y AL 23 CHE. MRIITH
| R@CMA YA MAL) Ik 385 P(CON 2 LE.
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OFIGy v () &7 3 EH~5 LHTOMRHINE (RIS, J

o k

BILASS A (B —> ri@n— s/ i (hith)

Pt(CO),,
H. 0,
€00 Eiﬁl;} ()
t

v

HICHMEIE /A THREDI L Vb N b oK Hy ¥BiTLIc @34 FiEH
T 5 He KWCHoRl L7chiise Y o (Pr...Hy) T, #ff@reccisonhztor O,
EWAG L& = a4 Fiefit 3 O, slicllofn LiciFidg /v (P.....0:) gk Td 5. X
K/ i COBIE+2 8 (RHI@) - H=n-Jr Lk bR, 57 2ik CO % i
BiF LIl = = 4 FE4iT 5 CO WIFTRf LA#MAS Y v (P....CO) fkTd2. T |
nic O KBY T hix($1F6) CO REME a2 n O: BWA LAkl g o (Pr.... |
O,) M xd, chidRfE@rThohitDLA—~TH% LBk 3.

CO fafnoREd Y vic He IR Y T (1E1G), #idio CO il 2 h H, Kifici s
B e 4 FREE A -H=2r0% \EBAHBktak Bt AL - =n et M

2 CO EMaiLieh —F=n I (P-{COL......CO) T THMEHIE He ERFLIH—F J
=S 2 (Pte(COeneon Hy) EEABILE. A
9, H=at=ne nick 5REECHRTHARKIE L ) SRR BT 288 Kok hRE

cEft T a0k == 4 FEED CO# H0: it X VBi{tBE 2 hitrg Y rich 2BCd 3.

HTREEPFEE~3IT, CO HHFHR TS MR EOBRN S DY v DRk
CO EWiemas(flim) L 2 TN v bHEs—F=n - STyl Lt
L. GUREEOMMMCEI L TRAMCHACRF ). RICHOOHASYS v THhRXEN
ik pEIECD), () & GDICEOTHOAE S & b, Wbk 3 EHERELTHT
b, H.O: MREORHARILKES 1 OB H-type TH Y, BMOOKEILHE S A D O-type 7
Lz, (. Exp. No. 20 & 21, Exp. No. 25 & 26 [t ) 3 1,0, 50ic 3 iG1EE w
bR EDMEIE Y AL CIE R C Alc CRE S ¥ 1 0f) 50 (5 Cd 5.

BOORICr % Y M3 He e TN L CO IRTRIC TH G ICRBhE, —IENEDMI14: ;
SrEi iz CO KT O IEFIc & bt H. Hes LTk ~ 1380 -
@ T HGTEIT THRA, ERWINICH LCHNT L wat, H.O: SHRRREKICH L T Rile T
M@/ TR Ic X D ET L EvWaEEEr @ Y vl HLO, kil g+ 2.
T O S DEM S Ak S 2 K L B 4. '

WDy Dl e 4 FROOMHIC X 2 4§ O CRTILNNITEBIEL v & Mt s, ]
s EM S ARBIHERED T 4 F, O ALREBIERGD v 4 F, RO LERHEY ~

i
- e '
——— - B S ST o P UL, Py T . ,“
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; 106 (i & B X = No. 3, 4
2 H=AHHO u{ FCBBLH~D. f, B H~BUIC L VY v THAES » ERD

Co WS L R BEOBITLIBRSES HB L (RSN 5. HIHKE Y LORE OB
RIS CO DEIITFCH B2, By + OB TRIEN CO & WL AILEMETED &
natEickEashs. 2RTBLCE~hiEdic X VREETOBIRAE s AT Lk
2. BEOPA, FHHIEOE LvAR D { OlnE BEOKTIREDSH LI OTH 221,
FER XD bhAOTREFEECEAT 2 HRAEIES. :

o

VI, ¥ E )
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STUDIES OF COLLOIDAL CATALYS’!‘S BY THERMAL
ANALYSIS OF REACTION VELOCITY.

V. On the surface condition of the Ft catalyst seen from
CO-poisoning in H.0. decompositi{m reaction.

By Eint Surro.

(Abstract)

The poisoning of a catalyst is generally divided into two kinds—permanent and transitory.
The latter consists of (1) the case when the poison forms a compound with the catalyst surface
and (2) the case when the poison is strongly adsorbed and occupies the active centres of the
catalyst so as to prevent the progress of the reaction. The poisoning of CO for the decom-
position of H,0; by Pt-sol is transitory. 'The author has investigated this poisoning effect by the
method of thermal analysis of reaction velocity and considered the surface condition of various
Pt—catalysts, .

Experimental results,

Kinetical examination of the decomposition of H,0, with the Pt-sol poisoned by CO shows
that the first considerably prolanged retardation due to the poisoning is followed by the ordinary
H,0, decomposition reaction. Such retardation reaction is probably due to the oxidatian of
CO by HeQ.. In other words, the reaction proceeds in two periods of a consecutive reac.ion.
The Pt-sol poisoning by CO disappeirs by the removal of CO by its oxidation by the O,
absorbed in the solution from the air. The results obtained with hydiogen-platinum sol and
oxygen-platinum sol are summarized as follows : '

{1) The H.O0, decomposition reaction by the brown oxygen and that by the black
hydrogen sol produced by passing H. gas through it are, on the whole, of the fist order.
The catalytic activity of oxygen sol compared to hydrogen sol is ca 1:50.

{2) The brown oxygen sol tums red by saturation with CO gas. In such a sol, the effect
of CO-poisoning is observed at the transilion point where the retardalion reaction changes to
the 11,0, ll‘]ECOmPOSit'LOTI reaction, the colour of the sol turns from red o black. The catalytic
activity of this sol for the H.O. decomposition is very high as compared with that of the
original oxygen s0l, and is almost equal to that of the hydrogen sol.

(8) The black hydrogen sol never changes its colour even when saturated with the CO
gas, bul the poisoning phenomenon is observed, and the consecutive reaction proceeds in two

periotls, although there occurs no colour change at the transition point.  The catalyiic activity

_ remains almost unchanged compared to the original hydrogen sol.
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(4) The oxygen sol saturated with CO & changed from red to black by passing O, gas
through it. The reaction of such a sol is of the first order and without retardation and is like
the case of the hydrogen sol. The reactivity is also high like that of the hydrogen sol.

{5) The colour of the"oxygen sol satuaated with CO is not changed by passing H. gas.
After such a treatment the reaction of this sol is like that of the oxygen sol saturated with
CO, though the retardation period is shortened and the reactivity is higher.

(6) The passing of O, gas through the hydrogen sol saturated with CO causes no change
of the black colour of the sol. The reaction of the sol thus trcated proceeds without any

retardation, its feaction type and reactivity being similar to those of the original sol.

Consideration of the Surface of Colloidal Pt-catalysts.

The above mentioned facts suggest the following consideration. The brown oxygen_sol
is- the platinum oxide sol (PLQy), consisting of the colloidal platinum whose surface (or interior)
has been oxidized. By the treatment with H, gas, the surface is reduced to platinum and
the black hydrogen sol thus formed is considered to be the real platinum sol (Pt). The red
sol obtainable from the oxygen sol by the treatment with CO gas is the platinum carbonyl sol
(Pt—(CO),) consisting of the colloidal platinum whose surface has been coated with carbonyl.
The treatment with O. gas causes the oxidation and removal of carbonyl so that the sol tums
real Pt-sol of black colour. By the above consideration, all the experimental facts are clearly
explained according to the following scheme :

Co
Platinum-oxide sol (brown) —» Platinu%-mrbonyl sol {red)

n n

H._.l lOg

(pure) Platinum sol (black)
Pt

The retardation reaction which is the effect of CO—poisoning is observed only in the sol
saturated with CO gas, being independent of ils colour. The colour of a sol is dependent on
the nature of the surface of the colloid and & probably independent of the adsorbed gas.

In short, the colloidal surface of the hydrogen sol consisis of pure platinum, and the
strong adsorption of CO on it causes poisoning. On the other hand, the surface of ‘the oxygen
sol consists of platinum oxide and this catalyst surface and the poison, CO, combine to form
the platinum-carbonyl sol. Its removal leaves the surface of pure platinum which is then
reactive. 'This amounts to saying that the poison removes the oxidized film on the surface of
the catalyst. Tn this case, the remarkable enhancement of the catalytic activity is due to the
change of surface state and it is interesting t¢ see that the activity of the catalyst is heightened
by the poison.
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