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Comment on “Delay-Induced Chaos in Catalytic assuming that nucleation is homogeneous with the rate
Surface Reactions: NO Reduction on Pt(100)” ~c?. They emphasize however (Ref. [4], p. 8277) that
in the latter case each nucleation event should lead to
Critical phenomena occurring in adsorbed overlayers atery rapid phase transformation of &mited area of
the conditions far from equilibrium are of high current in- the hex phase. Physically, this condition can hardly be
terest [1]. To simulate such phenomena, one inevitablyationalized, but anyway it is not compatible with the
needs to employ a series of assumptions and simplificanodel of Khrustovaet al.[2]. In summary, we may
tions, which should of course reflect the main propertiexonclude that the results of measurements by King and
of a system under consideration. The recent Letter bgoworkers [3,4] cannot be used to justify Eq. (2).
Khrustova, Veser, Mikhailov, and Imbihl [2], treating the  (2) Inadequate citation of Refs. [3,4] by Khrustova
chaotic kinetics of the NO-CO reaction on Pt(100), doest al. [2] might be considered as curious because, con-
not seem to satisfy the latter requirement. structing the model, one can in principle ignore the growth
The main idea employed in Ref. [2] is that the chaoslaw found by Kinget al. [3,4] (even if this finding looks
results from an interplay between (i) adsorbate-inducedeliable). The problem however is that, describing the is-
surface reconstruction [the CO- and NO-indu¢édx 1)  land evolution, Khrustovat al. [2] ignore the coverage
islands are formed in the domain of the “hex” phase],dependence of the growth raa¢all. Meanwhile, such a
(i) reaction on islands, and (iii) the feedback betweendependence takes place even if the system is close to equi-
the adsorbate coverages and the gas phase concentratiditgium (e.g., in the Lifshitz-Slyzov limit [6]). Including
The model contains three equations. Two of themthe coverage dependence of the growth rate into the model
describing the kinetics of CO and NO adsorption on thds expected to make its behavior more deterministic (the
hex phase and the feedback with the gas phase, are markaos might be suppressed).
or less standard. Equation (3) of [2], treating the variation (3) Khrustovaet al.[2] postulatethat the adsorbate

inthe (1 X 1) area, is represented as islands become reactive only when they reach a critical
da/dt = — tw, 1 size, which is treated simply as a free parameter. The
) a/ pa T @ physics behind this assumption is not clear. Why for
with example does not the critical size depend on adsorbate
w(t) = Ac(t — 7)’p(t — 7)g(t — 1), (2) coverages?

where u is the relaxation rate constani;(r) the rate V. P. Zhdanov
of appearance of the new reactiye X 1) area,c the Department of Applied Physics
adsorbate coveragep the pressure, and’ = 10 the Chalmers University of Technology
exponent for thenucleationrate of the(1 X 1) islands. S-412 96 Goteborg, Sweden
Since the adsorbate islands are assumed to becomeand Boreskov Institute of Catalysis
reactive only when they reach a critical size corresponding Novosibirsk 630090, Russia
to a critical ager, the ratew(s) is considered to be
proportional to the nucleation rate at tlielayedtime  Received 20 February 1996 [S0031-9007(97)03201-8]
momentt — 7. PACS numbers: 82.65.Jv, 05.70.Ln

Our comments on the equations above are as follows:

(1) Justifying Eq. (2), Khrustovat al. [2] refer to the [1] F. Schuth, B. E. Henry, and L. D. Schmidt, Adv. Catz®,
results of measurements by King and coworkers [3,4]. 51 (1993).
The latter studies howeveto not containdetailed data  [2] N. Khrustova, G. Veser, A. Mikhailov, and R. Imbihl,
for thenucleationrate. What Kinget al. [3,4] have really Phys. Rev. Lett75, 3564 (1995).
demonstrated is that thisland-growthrate is proportional  [3] A. Hopkinson, J. M. Bradley, X.C. Guo, and D.A. King,
to ¢” with » = 4. Taking into account that the measured __ Phys. Rev. Lett71, 1597 (1993). _
growth rate is independent of the X 1) area, they [4] A. Hopkinson, X.C. Guo, J.M. Bradley, and D.A. King,
conclude [3,4] that (i) thegl X 1) islands seem to be J. Chem. Phys99, 8262 (1993).

. . - . [5] A. Hopkinson and D.A. King, Chem. Phyd77, 433
strongly anisotropic and (ii) nucleation is heterogeneous. (1993).

This model, used by Hopkinson and King [5] to simulate [6] J.D. Gunton, M.S. Miguel, and P.S. Sahni, fhase
the NO-CO reaction on Pt(lOO),. is opposed to that ~ Transitions and Critical Phenomenadited by C. Domb
proposed by Khrustovat al.[2]. King and coworkers and J.L. Lebowitz (Academic Press, London, 1983),
[3,4] admit that one might treat their experimental data  Vol. 8, pp. 267.
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