i Bogrd
164 03,445 (19T

SEEEC k3304 FREGEONR (&6 3)
 BHEREOHHS
X ¥ ¥ =

ol

L #

MV CRTHE S ric k 3 11L,0. 43 CO 3—mEfaEiE Rl 2+ 3 3R & h, BoM~
DY LT B BRI D HSREORMIRIECHL THER L. —RIC—HYBERRR
CRATIHEMMSLDORRIC L Va3 3. TOAREHE L ORI X 23544
B5. P~NZEBKEEBRTECHT 5 CO WHITIX O #3 CO LRRALBRFELD, <7 k#k
Oiz‘éfﬁﬁ*wﬁmﬁicg}f 3 CH, ofilcit H, 25 CH, kMo CH, £+ 3% b
AL EL T L e VSR OERTREIC A 5. 2H X EAMNRREOH TS 248, ¥FEOHRD
I AR ORELMOBE AL E~BR 3. CO Fahio H,0, SRRHE T T Heik i
T B AETEHEIR S OV HEED & L R CO DI EEMEL 110, ic X 3B {LRHEIC
T, TORBEIC X ) KEERO CO saifikhtddo H.0, M5 HE (SHERM I
ABEHEEREINS. 2\ B3 REEHEEESSTE LB 18tnic 4 L { SEllic BB L TR A

o €O BE HO. HERMOKEE

WO CO BT L D IO 3 RIS KiDET 312, Wb bR HEESs GVHRRED & 1%
P (SIRILIE) OB AR TH 5. EO—HlE LT Exp. No. 31 ¥#sficRT. R
WIS (a—b) OFBuhER (4T~ BB ERICBACRIPIPLEVOBMNDD, K
B iR (108 5+ SE~t BHIR) k0 INC T OMBORMEL FAHL < ik FRICE
WIREETS 5. &85 () $HEE 2 i 1,0, SRREOHA L2 ¢ M T LBt
—RRIEC D 5.

BT W0, OBE, Wik P-v ADRE, %4 CO DR & RIHSCIHRKE
DRIF ER L TR e

1) gk, 18, 96 (1944). .

2) M. G. T. Burrows & W. 1L. Stockmayer, Proc. Roy. Soc., A176, 474 (1940).
ANTFEIEUER, STk o Bk, 17, 115 (1943).

3) A. Farkas, L. Farkas & K. Rideal, Proc. Rop. Soc., A146, 630 (1934).

* @R ERBRERACRAEREEHGE S ) o5 FR L Hs.

MIBLEDHES Vol. 18 No. 384 (1944)%+

.
— -

.. auatltl “Q'_! ‘-




— —— T

110 (53
03t
Lipti 3w

—~ (..ql:.‘. acwtred
$oosp J7 I .
: - A Ak i 8 (B i i
< s e
f
y 01 i
U - v~-.:»—f'
o
0 20 40 60 80 100 120

— ¢ (min.)
(a)
Fig. 6.

(a) H.O. MEE& DORBE
HBEfeKEOBEILY 4:2

An example of the reaction type.
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Table VI, !
Conc. of Pt-sol (Hydrogen-sol) 1.5 x 10~6 g-atom/l.
Both Pt-sol and 1LO,-soln saturated with CO gas.

5 Vol.

18 NG. 384 (1944)

No. 3, 4

1 LT o7 BRES RN AXRFLEOMm TS 5.

Exp. No. Ilrﬁtéi] ((‘:::)cl/];f & (min) £ a; (mol) a(‘l:oii's
18 0.0450 8 0.29 0.000098 0.00462
42 0.0225 27 0.31 0.000102 0.00225
43 0.0112 60 (ca 1.0)» 0.000130 0.00112

* IO, MBS H-type oPMERGOMIKT, FBROM (4) 2 h L V2R I3 .
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0.8} 1
- 1 S
g 1 ~F
E O.bL P .
& 1 ok
N 04F ] b
3 5 B
0.2 = E 3 ?
] ] Ll S Il [ I A L 1 i J ' L
0 10 20 30 4 50 60 70 80
— ¢ (min.)
()
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(b) Pt—sIikE & OREFE
FiE Y AOBEH 20:4:1 OEEBEERY ILET 3 el LERTENEOmML T 3.

Table VII.
Initial conc. of Hy,Oy 0.022 molfl,
Both Pt-sol (Oxygen-sol) and I1,04-soln saturated with CO gas.

Conc. of Pt-sol .

Exp. No. (xi]gﬁ g-nt oms/?) ¢ (min) £ a, (mol) a;+ay (mol)
24 10 26 (3.9)* 0.000123 0.00228
20 3 37 1.a6 0.000174 0.00182
34 . 05 61 0.073 0.000138 0.00171

* 8 Imin THORRESEIBERCEC. zofilVhrIREe2 s,

0.6 T T T T T T T T T T —0.01 T
05 t —0.51 .
: dly —LOF 2 T
~ 04} ) - )
g) n » _1.5 | 29‘ J
Nl 1 ol ; w
2 0.3 . = _20¢t g ‘- A
t ool - * g 25 l&"‘/ j 1
t ‘MMP-»}
01 L A —3.01 1
el N T TN RS MU TN NN SN S —3.5 P S S S S S S S S
0 2 40 60 18 100 120 "0 20 40 60 8 100 120
— ¢ (min.) ~» ¢ (min.)
(a) (b)

Fig. 8. The reactions with the various concentration of Pt-sol.

PO HEDREH] a RBEATK R 35/ TH 325, £ O BEELLIC XSS v, HO,
SEEMEICE LTRSSy VBB LA wEE = v 4 FIBEOREYRLTH 3.

(9 CO e & OBAME

Exp. No. 34 34 Y L R TF H,0, i#ifitic CO Cfafe L g T, Exp. No. 36,
37, 38 X 41 wfiiLd —H 0% CO T LYAIBETHOT, #oT KR
CO MBEANE 2:1 LE~ADNS. WHEELUET 3IC GEARBI), MHREORES S
2:1 &£ROTH 3" s H.0. HRKHGIN# REc 17+ 5.

~

d) JhoEEEOE
MRl — 7 BEDIKFE S » LEER Y o FHET 31, (HigY Exp. No. 18 & 2D FiH O 4
SRICE . BB OB B IS L K Y » O KK TH 5Tk RT-

4) AR oS E LHEPw CO OREIIRLICE 9 2B L TH 3 5 L BRFICZ AL .

. r.‘
WMEBEZEOHES Vol. 18 No. 384 (1944) l
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Table VIII.
Initial cone. of H:05: 0.022 mol/l.

Conc. of Pt-sol: 0.5 x 105 g-atom/l.
Exp. No. CO-saturation a (min) a, {mol) a;+a, (mol)
34 Both Pt-sol & H04-s01ln 61 0.000138 0.00171
36 Pt-sol 36 0.000053 0.00212
37 1L,04-s0ln 16 0.000043 0.00209
33 » 26 0.000051 0.00210
41 " 20 0.000027 0.00217

IV, REHHEE S Y RESEOSE
L oodnE PiERES AL, BENLITHIME O (@) 43 CO ficht#llL, H.0. ficifilld 33
e CO & HO. fiThic JBET 3 EE Bl CO o H.0. iz Xk 3FHMbIRIHE

CO+H,0,=CO,+H.0+91.5 Kcal” .....c.ccoeeenee. (1)
¥E~SZ. LOLTCoORBIRY D CO Btk H.0. ONFHH
H.0.=H,0+ }0,+23.9 Kcal® ..ccocvuvrrcaanrennnen )

O BT 5 BB O PRELBRINE. 4, 5y 3 (1) (2) WO EE
FREESELWE LT CO R 0, ORERXENLTRYLS. f, CO OBRICL 3
41458 1

CO+30,=CO:+6T.6 Kcal® vevvvvrveeerecereernnas 3

TH 3. (RIRZED.)

5) CO o 1,0, izt &G BMERR D YR FEBT 28, 1,0y D53 R3E (2X) KE CO DI (3
R)E VRBE.
CO (g)+11.0, (1)=CO, (g)+ H,04-91.5 Kcal.
3 CO(g) EHRTFEI CHE. (Z O 1LO, OIZHSMICE VBEL: O 33 CO LT s
LA~ LIS REMRE 2 E~ SPUSITBERA )
6) A DMARIME T TH A, B EXABMIREIC L 900 X i (AEs 8, 85 (1939)) 2 MU k.
T) CO DIMAMD LT 5 IR DU & L 035 5. '

CO (g)+} 03 (g)=COs (g) 18°C 1 it
Awberg & Gritfiths, Proc. phys. Soc., 38, 378 (1926), 67.58£0.10
¥. D. Rossini, Bur. Stand. J. Research, 6, 791 (1931), 67.613:0.03

R. W. Fenning & F. T. Cotton, Proc. Roy. Soc., Al41, 17 (1933), 67.65+0.05
FEL 2 LT 67.6 Keal 2RO,

8) (b) BZIAT log fl’, . :: Ok ab OO Q@ ¥ LTIXKBE() DR MR Q,=91.0 Kcal % of
WHENLTRRUER D 0p=204 Keal T &RMA b > TROREAE M (log 5 ~
O

mﬁs) LT IIEMEE S W (b 1L of #2) log 1 — log f’V =062 WIS Il 2 DT &,

RIS - oo L S A SELED LR P
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A
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Vol. XVIII BREREEICE 32 0 4 VIREAIIOBIE (B 6H) 113 o
S
35, AP O 5 S BRI 2200 5 A8 I HESE)E o B & RIS IT I RMASR D1 3T ‘
. THs. WITEEHESEMTHOEERSNETH 5. -
BATIAR .
dr v @ dz '
W’i‘ I&JT ——"7 . W ................................. (a.) .
K=0.0138 _~
" W=119.5cal |
AT, RN ¢ $TCORER a LTAIE {
w _ 1] . t
= (B f arede 7] (b)
W r 9 I i
=—§T{A;644JIL} .................................... ©) .
BBBN B, KT (A7), SR ¢ TR AREROBIERICT, S 3t TTO (dI~1) th _
| .
SO EHOTHE R - o
SR EEOREERENT ¢ (a) TR BIEEEY 4T, ZTNECTOmMHE S 2L, 2KE !
HREROR AR o IR BEERY S (S=5—8) & TRECENE (1) BI)FKEIC
#HLTkhkx | ]
w oY qr !
al=—-Q—{[x-6,+Al,} .................................... (c)) :
— W > L Ty
%—7Z{A-m+d1J .................................... (cs) | N

ERA Q@ ELTER (D RS @) Ok MOHMKE (1) ORER 8, KEMERE
@) ORIER a0 %K%k ZOMRESS © AKCRLTSS.

£, CO HMFDK I ~DEIRIE ¥ 45251 Henry FHMEMWE LT 25°C. 15URICT K=42 |
x10° TH 3% X BT HiC CO OFAREDORIER 000098 mol/l &% 3. |

BT TR 3 1 4 FRELRICAIED CO B2 h s hrEEL TY ¢ pEsd
5. AEBTHURASEY »ORBBE 10x10°gatom/l OFPZICRATIHIELTR 5.
Eig= e 4 FEREY 2me® R AREBETRIE 2 100cc o= v 4 FRTORGE 3% i
10° ek b, ROTAKMNE 1500cm® k5. #oT CO HFORME 194 2L
T, 384 FORETHERRC—FTF YU THOAEHE, CO 05T 1.3% 10" @,
#OTH) 2x10%mol L5, DLLHIFAIECES 34, AEmELE Lt&Rifah s CO

9) International Critical Table, 111, 259.
10) Svedberg fig= v 4 FRFORI IISHL CHER LA LMEMIT WK, L e 4 FICfiLTR
BUMARGE, XEUBIEEE. LEE, MGG L DIMISRS bATH S 25 X0 b OO 2 1
my BUEo?=. (H. B. Weiser: fnorg. Colloid. Chem,, Vol 1, (New York, 58 (1933).)
11) E. A. Moelwyn-Ilughes, Physical Chemistry, (Cambrige), p. 37 (1940).
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R fafnd b icifiT 3 CO Rt~ LA 38/ 253 5.

HKOTHERRBRINT P-Y 2R HO. #Faidtic CO kTt L7833 XHRA ’
(100c.c.) It 3 CO fizfy 0.0001 (10~ mol (T T =¥ » K 11.Q, kL i—Lna
R L DA BT ORAORE KA ETHE. LIROWHKE (1) OREH a, 1% CO
ORYFTOTH 385, TOEBNCENLNSHCHESEIWIAHTH 3. KO THMSIT

"  ATEERERAERTET 3 CO #8 H,0. tORKE (1) itk h2MERLEINI T35
32y chuv.
#xic H:0; ORI (1) ORER a, LMRREE (2) ORHER a, L OTH 3
l ' ¥, cofiRARIRI M 1/10N KMnO, FEic & b RbA H.0. OFBIE & B —F
v LCTh 3.

a, OfUIIMR YL b £40KE B sHMITT, FHicdPiEBFoREWEHE (Fxp. No. 29, 34,
43) TRZOLERFEL V. I\ 35 a,+a. 3/ E M 35S, TR TR TS 44 110,
MERABCHETLTCHIBIHE~NIX L v

‘ V. RESEOBSHBRHER
HitHIc A CREMITR OIS & U KHEBREE B0k L 72s, TR BRI O B 8RS &
b CO ##% H.O. SBEM YL < SMCERLTRLA.
K ERREREC A TRRERHOBREXT~ORNHFTELNECH 3. —RCRESTR
ORFGOERAL LTE (NS 3 Langmuir fEMERIC X hid R M E O Mg~
OB z BARC X KR 3.

___up
=0T

Wit o BRFHFFTOHTR & REVGEFBOBICHT 2 BRI T, p (KEHHORN) tsAk

: NE z=0, MHRARERLTT LOTH 5. 2 WNRNREE FEh 3§ OicT, W

'- R~ DRAS T ORI &R OB T ORRAIEICHIRT 3. U 0, 4 FCRAMEIC
AR EETS 5. HRINOBRAICI p OR ) CRFHITOBIE C L Pk, =
HOBAMITHRETT 28

z x—a——L ¥ =0
"' T 14p4C+p'C -
1

L.

- 1T, AEBICATREMEY NTRORIE (1) & (2) Cd 3 LBEThiE, BET~<E

' ATREEMIT CO, H.0. & KEALREM O, CO: LTH5. & CO. H,0, & O, DBRIR
WMk a, B r &T5. ‘ '

' : KSR (1)

, 74 %
1+4p4C+u' 7
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CO+H.0.=H.0+4+CO, Vo 2 - P
CO FHEM DB 3 FILME = OFERINIT L VB~ a>R 12T, MPEMIFALECO ©
BN TH S LE~RER b AOTKIGHHE LT CO AT (2ol (CO) &k
MY bH 3 HO. 3T (ZORE (H0,) L DZHTFRETH 3L+ 3. HKOTRIEEEL
LT '
d

T‘;=const x [CO) % [H;0.]

a [CO)

==const X aoom . EH 20'.']

x5, Wi (CO) WMAMRERETRIZEC, NOZOREHMH T L tn  ddicik
112 CO oRicH~EXNTHE. ML
(CO)=0c0<(COJ
10-¢ mol 10~ mol
2, HWRO e, & ata, L RH~BIT,
[COJ < (H.0;)
10— mol 5x10~3 mol
ZNE, CO % 2B LiEL T % (H.0.) i3 %2 OFIBIE Craon X D2 DRSLE V. #OT

da
—a-t—»=constx aco X Cia0.=ko

Ehd. PHTRRER 35 RT. ,

Lind S BE—ZORSE (dco=const) Cro, B2 4L N b B2 E 0D, A—RO
CO ZEELT 31zt 1/2 ORSHIC L v, IIBATRIRNE (1) OFEM a 53 .0, WAL ICHIE
B3 SABEE a LOBBRCHTIR2 o4 FIRGONE T 3 /LB L IHTLE & 1M
LEvErBEradzbd, MilcitflTa L 2E~R. Kic S L BERYF HO. ¥
EiRrB—rha b &—EILT, e & CO RicMT 23M 5. Bb a K+ 2 HRY
BrXi{RULAS.

wic, REERHOAN H.O QMR NZBEChwa, CO, 8L TILEANZLE
Bd 3. CO DI (KIE (3) 0% OISR ORTEIC X hEREE R
CO. OIMHFEMIIAWE ZLEBERILNTH . Iy CO, ORHIZ CO ITr~GHEAE/N
LEANEELT L. TOhANE CO ORFEHMPIC HAFELTRNOTD 5.

RicHHE (2)

H,0, = H.0+ 10,

12) 1. Langmuir, Zyans. Farad. Sec., 17, 621 (1922).
G. M. Schwab, Z. Electrochem., 35, 573 (1929).

B, MEERoME (MRE, W) 3075
BRI S, miESso g, 15, 166 (1939)4F.
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r#E~BIC, RERER

CH,0.)
H,0.)+7 (0]

dz
- =const x {1,0:)=const X Tuz00] ¥AC

lTTHIEIE S, B <7 LE~LIX
‘ =CONSt X G0, 1E+ (Eg" 3 -k, (11.0.)
[O.)=const.
kb, PLzORBOBRMCRTIIERTS O, i X 285 b, O. sk offifniciE
T 0. Rifde i b RESRAHCI 355 (0D k— &k b, H0: BLIEL  —KiTH
I FiTALBE~NTEREEL L AET 2. CHARIRK. ) U LARKRECBY L T sy
Y LEETREEbNFEIGRTS 5.

3 KE Q) oK (2) ~oBfThafih 3 WREFY vo B rE~nd, HO0, ck~
CO DA h?EK 3 A VBERTEORYG CO IR CO BTk~ hicT CO &3
RT3 b BHEETIL CO THRR2CEHINTD 3HIXIELTH 5. ’

I Wi < DN  HARRBA G —FER « PRI R TS Langmuir-Hinshelwood DR R
2 X b X RUILE 3 MRBAREA T H.0, 4T-OEEmo/N e 2 BRIRT
Hnkpid 5.

Bk, CO R H.O, ORMRSEMHTHIC X 5 3HEM & BRSO BRI L 48T 23R
FREORHE Y ) LT, CO #5% HO, SMREIEE LTalid (1) (2) oZEFEX
BLE~IEDOR) THRVWIST[YI 2N L B

L —REGEREO—TH S Poyric s 5 HO, ST 5 CO kT ich L K
IFUR OBIR, AT T IEICH R 2 BB Fe.

2. RIERZERCEMICIRT T 258 CO M 11.0; i X ugﬁg@ftwféhmjﬂu\
B YR Lo H.O. SEaMIEcE2.

3. 8, CO T & 5 —HBER KA DI E ZEDEARNR L LT X < M2 5. SRUL
B CO+H.0,=H0+CO. %4 x IT 1T L 7, SRS H.0.=H.O+ 20, AriEmRiyic i 5.
I 4, Wic, AKX Langmuir-Hinshelwood @Bl ic#Ciadmgnk L7z-

#% DI ARTFY &3l U T #SEAEVARIS n B 40 L ADERRR & 2 id 0 L S R At ML R
#T.

SR RAMERIPERICH
AR HESR (W’TNIQJlqulﬂ )




STUDIES OF COLLOIDAL CATALYSTS BY THERMAL
' ANALYSIS OF REACTION VELOCITY.

VI. Kinetics of a transitory poisoning reaction.

By Eij Surro.

(Abstract) , }

In the case of a transitory poisoning, the poison is removed by one cause or another. One
of these causes is the reaction between a reactant and the poison. In the poisoning of CO
for the H,Q, decomposition by Pt-sol, it is supposed that the poison CO is oxidized and
removed by the reactant 1.0.. The author intends to make a thorough kinetical study of
this phenomenon and examine the quantitative relation of the reactants.

The H.,0, decomposition reaction poisoned by COQ consists of two periods—the inert
period and the active period. In the former, the reaction is of zero order; its duration is in
inverse proportion to the concentration of I,0, and propoitional to that of CO. The higher
the concentration of the sol is, the shorter the duration is, although the difference is small.
In the active period the reaction is of the first order, like the unpoisoned H,O, decomposition.
The reaction velocity constant is the same with that of the unpoisoned case.

From various experimental ‘results it is concluded that the reaction is a consecutive

reaction—

the inert period : CO+H.0,=C0O.+H.0O (1)
the active period : H,0,=H,0+30. )

Both reaction (1) and (2) is the catalytic reaction taking place on the surface of colloidal
platinum. The strong adsorption of CO also suggests that all the surface of the catalyst is
nearly covered with CO. Its mechanism may be well considered to be that of a bimolecular
reaction between the adsorbed CO molecule and the H.O. molecule coming from the liquid
phase.

The amount of the CO molecules (saturated adsorbed amount agcg) required for the mono-
molecular layer covering the whole surface of the catalyst is 107 mol, which is negligible as
compared with the amount of CO, 107* mol, present in the reaction system ({dissolved in the
solution). Tlhe initial amount of H,Q, is 10" mol. Even if it oxidizes all the CO present
by the reaction (1), the concentration of H,0, will not become much lower than the initial

concentration Cpao,. Accordingly, we have

ds -
T’:’= const X oco X CHaOn=kn~

s Y SR A Y TSV V- v s T W
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which, is of the.zero. order. ‘ .
The reaction (2) is nothmg but the decomposition of the adsorbed ‘H:0s.  Only the
possibility ofthe retar(lanon ‘by the Feaction product should be taken into “consideration.
Thas, :éven a mlcrcyheterooeneous mt'ﬂyans in the liquid ph'lse can be e\(pl'uned by the
absorption isotherm of 'I.angmulr-Pllnshelpvoocl.,
' In :short; the: transiiory poisoning; phenomenon. of CO ‘is due to the facts :that. CO" covers
almost the whole surface' of the catalyst because of its highly adsorptive power for the ponson

and: that the platmum catalyst’ e\erts a catalytic-action also.on the’ oxidation of ‘the- p0150n Cco

by=the. reactant. H er.u . - | '
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