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Introduction

The influence of external noise on minimalistic models for the catalytic CO oxidation on Ir(111) and Pt(111) is studied by means of the adiabatic elimination technique. Two models, which reproduce the
bistable behaviour usually observed in CO oxidation on noble metals, are analyzed. The noise is superposed on the fraction of CO in the constant gas flow directed at the surface and the resulting
stochastic systems are reduced after the adiabatic elimination of oxygen coverage. This reduction allows us to analyze theoretically the interplay between external noise and the kinetic bistability of CO
oxidation. We report the phenomena of noise-induced shifts of steady states and noise-induced jumps between stable steady states. We also present evidence for noise-induced transitions from mono- to

bistability. The theoretical results are compared with simulations of the original two-variable stochastic reaction systems.

Catalytic CO oxidation

CO-partial pressure Py

Kinetic Bistability

Mechanism Applications (car converters)  Dissipative structures (patterns) ~ Py T=cons
rm—-_ | CEEECEE | 3.D
2 “’d‘) —m== COEECEERE | ﬁ'ﬁixsp‘ VA
s e ENENENE N
EaEE :

+
aubada tes

el 010204

Deterministic approach CO oxidation on Ir(111) CO oxidation on Pt(111) oo + do = $u (cm 5 1)
e —— i oo + ¢
. — — desorption reaction b _reagion co o _1
Single crystal approach G0 _ k,(l— 0w 0o j* toe kb5 4 _y,, k,(l— o 0o ]* o N
dt 6% 6% @ ° Yeo +Yo, =1
co 0,
adsorption o aoption
- 3 reaction - Y reaction
9 _ gy yk,[1-Feo Yo ) (oo d&:(i—vco)k,[l—ﬁsi— H%J — K000 Ir(112) Pt(111)
dat 9o 9 dt O°co O°0 1
¢:0.878MLS’1 $=0.878MLs
0< 0o < 0% =05, 0<0, <05 =025 Sep =1 Seo=084
S, =011 S, =0.06

Mean-field-type analysis
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External noise in CO oxidation

Two algebraic equations from the stochastic approach

Adiabatic reduction
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External noise-induced phenomena

Noise-induced transitions from mono- to bistability

CO oxidation on Ir(111)
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Novikov's theorem

CO oxidation on Pt(111)
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Summary and conclusions

m Deterministic and stochastic models for the catalytic CO oxidation on Ir(111) and Pt(111).were analyzed. It was shown that these models reproduce bistability. The phenomena of

noise-induced shifts of steady states and noise-induced transitions from mono- to bistability have been also theoretically and numerically reported [J. Chem Phys. 130, 124704 (2009)].
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