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Fig. 8. The reactions with the various concentration of Pt-sol.
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Table VIII.
Initial eonc. of Fl.O,: 0.022 mol/fl.

-~
Conc. of I't-s0l: 0.5 x 10-% g-atom/L.
Exp. No. CQ-saturalion a (min) a, (mol) a,+a, (mol)
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STUDIES OF COLLOIDAL CATALYSTS BY THERMAL
' ANALYSIS OF REACTION VELOCITY.

VI. Kinetics of a transitory poisoning reaction.

By Eiji Suiro.

(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 O
for the H.O, decomposition by Pr—sol, it is supposed that the poison CO is oxidized and
removed by the reactant H.,0.,. The author intends to make a thorough kinetical study of
this phenomenon and examine the quantitative relation of the reactants.

The H.O, decomposition reaction poisoned by CO consists of two perods—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 I1,0, 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,0O, 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,=C0.+H.D (1) .
the active period:  H,Qo=H,0+ 30, (2) !

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 HoQ, molecule coming from the liguid
phase.

The amount of the CO molecules (saturated adsorbed amount gen) required for the mono-
molecular layer covering the whole surface of the catalyst is 10-% mol. which is negligible as
compared with the amount of CO. 107" mol, present in the reaction system (dissolved in the
solution). The initial amount of H.O. is BX10™"mol. Even if it oxidizes all the CO present
by the reaction (I}, the concentration of Ha.(: will not become much lower than the initial
concentration Ciu,o. Accordingly, we have

dx

_(‘]T= const X aco ¥ Crizoa=k,.



R

() -k ¥ %X =

which. is of the..zero. order.

The redction (2) is nothing but the (]ecémi:ogitio1| of the adsorbed H.O.. Only the
possibility of ‘the retarclatlon by the Teaction product should be taken into consulerauon.

This, even a nncro-hctero:;cneous camlyans in the liquid phase can be e‘{phlned by the
absorption isotherm of -Lanfrmmr-l-Imshehvood.

In short; the: transnory poisoning. phenomenon. of CQ iis due to the- facts that CO' covers
almost the whole surface of 1he ca.tafyst because of its highly adsorptive power for the poison

and that the platinum catalyst’ excrts_ a catalytic action also on the oxidation of ‘the pcnson (66]
by -the: reactant. 11,0,
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