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T 0 A IR BE AR BE IR . A MR TR, h MR, ¢, =4. 66592 cm’/s, ¢, =1.0166 x 10 ™" cm/
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Table 1 Parameter values used in the model {k, =k’exp[ —E,/(RT) ]|

Parameter Value Parameter Value
Adsorption k,=3.315x10°s~" - Pa~! Reaction rate K =3x%x10%s"", E, =42 kJ/mol
k,=5.858 x10° s ! + Pa~! Phase transition K, =100s ", E,, =29.4 k]/mol
Desorption k?les =2x10"%s! , E4. =159.6 kJ/mol || Phase transition coefficients ry = -1/0.0135, r, = = 1.05r5,
Sticking coefficients CO: S, =1 ry =0.3ry, 1y = —0.026r,
0,: S, =0.6,S,=0.4 Platinum(110) plate radius R=0.2 cm
Saturation coverage u,=1,v,=0.8 Platinum(110) plate area A =7R?
Partial pressure p,=3x107° Pa Platinum(110) plate thickness A =1.0x10 "> cm
p,=6.77x107° Pa Temperature T =300 K
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deterministic kinetics
The solid circles represent the oscillation amplitude and the
empty circles represent the frequency. The inset enlarges the bi-

furcation portion.
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Fig.2 Oscillations of CO coverage for six different A values of noise intensity

The performances of oscillations for A =0.0002 and 0. 008 are better than the other two, respectively.
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Fig.3 Power spectra density ( PSD) for small( A) and large( B) amplitude oscillations
The peaks for A =0.0002 and 0.008 are sharper than the other two, respectively.
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Fig. 4 Variation of SNR of the CO coverage with Fig. 5 Evolution of SR with support temperature
noise intensity T
The maximal values of SNR appear respectively at A = The SBR( solid square) evolves to the single SR ( empty

0.0002 and 0.008, indicating the occurrence of SBR. square) with the increase of T,,,.
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Stochastic Bi-resonance in Non-isothermal CO
Surface Catalytic Oxidation System

GONG Yu-Bing", XU Bo, XU Qiang, LIU Sheng-Dian
(College of Physics & Electronic Engineering, Ludong University, Yantai 264025, China)

Abstract The system of Pt(110)/CO + O, involving chemical reaction heat, heat conduction and radiation
heat transfer is non-isothermal. Its temperature periodically varies in time and space, and thus affects the os-
cillatory behavior of the system. Our goal is to investigate the effect of the support temperature ( ST) noise on
the oscillatory dynamics of the system. Taking support temperature ( ST) as the control parameter, we studied,
via numerical simulation, the effect of ST noise on the dynamic behavior of the non-isothermal surface reaction
system. The noise-induced reaction oscillations and stochastic bi-resonance (SBR) are observed, which show
that the system can bi-selectively employ the temperature noise to enhance its reaction oscillations. It is also
found that the increase of ST can lead to the change of the type of stochastic resonance (SR ), namely, the
change from the SBR to single SR.
Keywords Pi(110)/CO + O, reaction system; Chemical thermal phenomenon; Stochastic bi-resonance
(Ed.: V, 1)



