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1. Introduction

Investigation of the mechanisms of reaction-diffusion processes in systems of atoms adsorbed on metal
catalysts surface is one of the actual problems of modern mathematical modeling of surface phenom-
ena [1]. Mathematical models of such processes are constructed on the basis of reaction-diffusion equa-
tions, obtained phenomenologically or semi-phenomenologically using certain statistical approaches [2]
with mainly experimentally determined rates of adsorption, desorption, diffusion and chemical reac-
tions [3]. In particular, the processes of carbon monoxide (CO) oxidation on platinum (Pt) surface are
described using equations of chemical kinetics based on the ZGB model [4, 5].

In papers [1, 6] a quantum-statistical approach was proposed for subsequent derivation of kinetic
equations for chemical reactions on metal surfaces. It allowed obtaining the reaction-diffusion equations
for kinetics of chemical reactions on metal surfaces in general form.

In this paper, a simplified mathematical model for describing CO oxidation processes on plat-
inum catalyst surface is obtained from the general equations of chemical kinetics for reaction-diffusion
processes of particles adsorbed on metal surfaces. It takes into account all the peculiarities of such
processes in the LH model. It is shown that proposed model generalizes the ZGB model. Within
the framework of the proposed model the kinetics of CO oxidation is investigated on the facets of Pt
crystallites, which are stable with respect to reconstruction.

2. Mathematical model of carbon monoxide oxidation

We consider a two-component mixture of A (CO) and B (O2) particle species that can chemically react
forming a product of reaction, the complex AB (CO2). We assume that chemical reaction of synthesis

A+B → AB (1)

is possible only when particles A and B are adsorbed on the catalyst surface (Langmuir–Hinshelwood
reaction (LH) [7]).

158 c© 2018 Lviv Polytechnic National University
CMM IAPMM NASU

Lviv Polytechnic National University Institutional Repository http://ena.lp.edu.ua



Mathematical model of carbon monoxide oxidation: influence of the catalyst surface structure 159

If particles are adsorbed at certain places of a catalyst surface (hereinafter, these places will be
called adsorption sites) and after adsorption “meet” due to diffusion processes and participate in a
chemical reaction, it is convenient to introduce into consideration the functions: fA(α, t), fB(α, t),
Gγγ′(α1, α2, t). They, respectively, describe the spatial distribution of particles A and B at an arbitrary
time point t in the α nodes of adsorption sites and the correlation between γ, γ′ particles [1]. We assume
that ∑

α

fγ(α, t) = Nγ , (2)

where Nγ is the number of adsorbed particle species γ = A,B;

GAA(α1, α2, t) ≡ 0, GBB(α1, α2, t) ≡ 0, GAB(α1 6= α2, t) = GBA(α1 6= α2, t) ≡ 0. (3)

The criterion for a chemical reaction to occur is formation of a dimer in a separate α adsorption
center, namely the condition

gAB(α1 = α2, t) = fAB(α1, t)δα1,α2 (4)

is fulfilled (δα1,α2 is the Kronecker symbol [8]). In (4) gAB(α1, α2, t) is an irreducible part of the
correlation function GAB(α1, α2, t) [1].

Under these assumptions, the system of equations describing reaction-diffusion dynamics for the
LH mechanism has the following form [1]:

∂fA(α, t)

∂t
=
∑

α1

(
KAA(α,α1)− D̂AA(α,α1)

)
fA(α1, t)

+
∑

α1

(
KAB(α,α1)− D̂AB(α,α1)

)
fB(α1, t)

+
∑

α1,α2

P reacA,AB(α,α1, α2) (gAB(α1, α2, t) + fA(α1, t)fB(α2, t)) + LA (fA(α, t)) ,

(5)

∂fB(α, t)

∂t
=
∑

α1

(
KBB(α,α1)− D̂BB(α,α1)

)
fB(α1, t)

+
∑

α1

(
KBA(α,α1)− D̂BA(α,α1)

)
fA(α1, t)

+
∑

α1,α2

P reacB,AB(α,α1, α2) (gBA(α1, α2, t) + fB(α1, t)fA(α2, t)) + LB (fB(α, t)) ,

(6)

∂gAB(α,α1, t)

∂t
= −

∑

α2

(
KAB(α,α2)− D̂AB(α,α2)

)
fA(α2, t)fB(α1, t)

−
∑

α2

(
KBA(α,α2)− D̂BA(α,α2)

)
fA(α1, t)fB(α2, t)

+
∑

α2,α3

P reacA,AB(α,α1, α2, α3)gAB(α2, α3, t).

(7)

The functions KAA, KBB , KAB , KBA (it is natural to assume that KBA = KAB) describe the
influences of adsorption (interconnections with the catalyst surface) and chemical reaction on the
distribution of A or B particle species and indirect correlations between them. The operators D̂γ,γ′

describe the effects of diffusion processes on the spatial distributions fγ (γ = A,B). The functions
P reacA,AB, P reacB,AB describe the influences of chemical reactions on the spatial distributions of A or B particle
species and also on the reaction product distribution. The functionals LA(fA), LB(fB) describe the
presence of external sources for generation of the corresponding particle specie.
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160 Kostrobij P., Ryzha I., MarkovychB.

The process of CO oxidation on platinum-group catalyst surface has in addition certain peculiarities,
namely:
— the adsorption of oxygen atoms results from the break up of oxygen molecule (O2) near the catalyst’s

surface into two oxygen atoms (O), either of which adsorbs onto free adsorption site independently;
— the carbon monoxide (CO) molecule adsorbs without breaking up into atoms of carbon (C) and

oxygen (O);
— after adsorption the CO molecule can diffuse on the catalyst surface; adsorbed oxygen atoms do

not diffuse;
— the product of chemical reaction, the carbon dioxide molecule (CO2), desorbs from the surface

without breaking up into atoms, does not diffuse on the surface and does not form chemical bonds
with O atoms or CO molecules adsorbed onto catalyst surface;

— the oxygen atoms do not desorb from the catalyst surface, whereas CO and CO2 molecules can
desorb with different rates. The rate of reaction product (CO2) desorption is significantly higher
than that of CO.

This allows us to substitute in mathematical model (5)–(7): D̂BB = D̂AB = D̂BA ≡ 0 (A is CO, B is
O) and gAB(α, t) = fco2(α, t).

Under these conditions, the mathematical model (in α-representation, the lattice representation)
of reaction-diffusion equations for the kinetics of CO oxidation process can be given as follows:

∂fco(α, t)

∂t
=
∑

α1

(
Kco,co(α,α1)− D̂co,co(α,α1)

)
fco(α1, t) +

∑

α1

Kco,o(α,α1)fo(α1, t)

+
∑

α1

Kreac
co,o (α,α1)fco(α1, t)fo(α2, t) + Lco(fco), (8)

∂fo(α, t)

∂t
=
∑

α1

Ko,o(α,α1)fo(α1, t) +
∑

α1

Kco,o(α,α1)fco(α1, t)

+
∑

α1

Kreac
co,o (α,α1) fco (α1, t) fo (α1, t) + Lo (fo) , (9)

∂fco2(α, t)

∂t
= −

∑

α1

Kco2(α,α1)fco2(α1, t)−
∑

α1

Kreac
co,o (α,α1)fco(α1, t)fo(α1, t). (10)

The system of equations (8)–(10) is a mathematical model (in lattice representation) for describing
the kinetics of carbon monoxide oxidation on the platinum-group catalyst surface. Similarly, to the
model (5)–(7), the model (8)–(10) is difficult for analysis and study of CO oxidation kinetics due to
unknown functions Kco,co, Ko,o, Kco,o, K

reac
co,o , Kco2 and diffusion operator D̂co,co.

For a further analysis of the system (8)–(10), a mathematical model of CO oxidation on the catalyst
surface, it is convenient to describe this process in terms of coverage functions: θco(R, t), θo(R, t) and
θco2(R, t), where R = (X,Y ) is the Cartesian coordinate of an arbitrary point of a catalyst surface.
This transition is carried out according to the scheme given in [1], namely, we put:

1

Nγ

∑

α

(·) fγ (α, t) =
1

S

∫

Ω
(·) θγ (R, t) dR, γ = {CO,O,CO2}, (11)

where Ω is the catalyst surface region, S is the catalyst surface area. Then the system (8)–(10) can be
rewritten in terms of coverages as follows:

∂θco(R, t)

∂t
=

∫

Ω
Kco,co(R,R1) θco(R1, t) dR1 +

∫

Ω
Kco,o(R,R1) θo(R1, t) dR1

−
∫

Ω
divR

(
D̂co,co (R,R1) · gradR1

θco (R1, t)
)
dR1
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Mathematical model of carbon monoxide oxidation: influence of the catalyst surface structure 161

+

∫

Ω
Kreac

co,o (R,R1) θco(R1, t)θo(R1, t) dR1 + Lco (θco(R1, t)) , (12)

∂θo(R, t)

∂t
=

∫

Ω
Ko,o(R,R1) θo(R1, t) dR1 +

∫

Ω
Ko,co (R,R1) θco (R1, t) dR1

+

∫

Ω
Kreac

o,co (R,R1) θco (R1, t) θo (R1, t) dR1 + Lo (θo (R1, t)) , (13)

∂θco2 (R, t)

∂t
=

∫

Ω
Kco2,co2 (R,R1) θco2 (R1, t) dR1 −

∫

Ω
Kreac

o,co (R,R1) θo (R1, t) θco (R1, t) dR1. (14)

The system of equations (12)–(14) is a continuum mathematical model for describing reaction-
diffusion processes of carbon monoxide (CO) oxidation on a flat surface of metal catalyst (Pt) written
in term of coverages. The effects of the catalyst structure, oxidation processes and diffusion are
incorporated in functions Kco,co, Ko,co, Ko,co2 , Kco,co2 , Kco2,co2 and diffusion coefficient D̂co,co.

Solutions of this system for the given initial and boundary conditions on the coverages θco, θo, θco2
specify the dynamics of CO oxidation chemical reaction when diffusion processes are present.

Since the system of equations (12)–(14) is a nonlocal nonlinear system, we perform the following
simplifications which take into account the specifics of course of carbon monoxide oxidation reaction.

We substitute in (12)–(14) that:

Kco,co(R,R1) =
(
kadsorption
co − kdesorption

co

)
·δ(R −R1), (15)

Ko,o(R,R1) =
(
kadsorption
o − kdesorption

o

)
·δ(R −R1), (16)

Ko,co(R,R1) = ko,co·δ(R −R1), (17)

Kreac
o,co (R,R1) = Kreac

co,o (R,R1) = kreaction·δ(R −R1), (18)

Kco2,co2(R,R1) = kdesorption
co2 ·δ(R −R1), (19)

D̂co,co(R,R1) = Dco(R)·δ(R −R1), (20)

Dco(R) is a local diffusion coefficient of СО molecule.
In expressions (15)–(20):

δ(R) = δ(X) δ(Y ),

where δ(·) is the Dirac delta function [8].
These simplifications allow us to study model (12)–(14) of CO oxidation when the influence of

catalyst surface and the presence of adsorbed CO and O molecules are most possibly accounted. Indeed,
if coefficients kadsorption

co , kadsorption
o , k desorption

co , k desorption
o , k desorption

co2 are taken from the experimental
data for the kinetics of CO oxidation on the Pt catalyst surface, the influences of catalyst and correlation
effects during adsorption and diffusion can be considered to be accounted for.

We consider now models for description of sources Lco(θco) and Lo(θo). These sources can be
modeled as follows:

Lco(θco) = κcopcos
0
co

(
1− θ3co

)
, Lo(θo) = κopos

0
o (θ∗)2 . (21)

In (21) s0co, s
0
o are carbon monoxide and oxygen sticking coefficients (initial probabilities) [9,10]; pco

and po are the partial pressures of the corresponding species, which are specified by experimental con-
ditions; θ∗ is the coverage of catalyst surface free sites. The stoichiometric equilibrium conditions [11]
require fulfillment of equality:

θco + θo + θco2 + θ∗ ≡ 1. (22)
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162 Kostrobij P., Ryzha I., MarkovychB.

Therefore we will henceforth determine the number of free active sites θ∗ from condition (22):

θ∗ = 1− θco − θo − θco2 .

If we substitute into system (12)–(14) expressions (15)–(20) instead of functions Kco,co, Ko,co,
Ko,co2 , Kco,co2 , Kco2,co2 , D̂co,co and use the known identity [8]:

∫

Ω
δ′(R)f(R) dR = −

∫

Ω
δ(R) gradR f(R) dR (23)

we obtain a simplified mathematical model for CO oxidation, namely:

∂θco(R, t)

∂t
= pcos

0
coκco

(
1− θ3co(R, t)

)
− kreactionθco(R, t) θo(R, t)− kdesorption

co θco(R, t)

+ divR (Dco(R) gradR θco(R, t)) , (24)

∂θo(R, t)

∂t
= pos

0
oκo (1− θco(R, t)− θo(R, t)− θco2(R, t))2 − kreactionθco(R, t) θo(R, t), (25)

∂θco2(R, t)

∂t
= kreactionθco(R, t) θo(R, t)− kdesorption

co2 θco2(R, t). (26)

The system (24)–(26) is a generalization of the one-dimensional Ziff–Gulari–Barshad (ZGB) model
[12] for CO oxidation on the metal catalyst surface. It takes into account both the two-dimensionality
of the catalyst surface and the finiteness of oxidation product CO2 desorption.

3. Investigation of the process of carbon monoxide oxidation on platinum [111] catalyst
surface

We consider the model (24)–(26) of catalytic CO oxidation reaction on Pt(111) surface, which is stable
in (1×1) structure and does not reconstruct into new configurations under the influence of adsorbed
CO [3]. The catalyst surface is assumed to be flat with a given Cartesian coordinate system XOY. We
introduce new variables in the equations (24)–(26):

u = θco, v = θo,

and take into account that desorption of reaction product (CO2) can be considered instantaneous when
modeling CO oxidation on the Pt-catalyst surface [13]. Then the equations (24)–(26) are rewritten in
the new variables:

∂u

∂t
= puκus

0
u

(
1−

(
u

usat

)3
)
− k1uv − k2u+Dx

∂2u

∂x2
+Dy

∂2u

∂y2
, (27)

∂v

∂t
= pvκvs

0
v

(
1− u

usat
− v

vsat

)2

− k1uv. (28)

Here pu, pv are the partial pressures of CO and O2, respectively; κu, κv are the impingement rates; s0u, s
0
v

are the sticking coefficients (initial probabilities); usat, vsat refer to the maximum coverages, namely the
saturation coverages; Dx, Dy are CO diffusion coefficients in OX and OY -axis directions, respectively.
Coefficients k1, k2, which characterize the rates of reaction and desorption of CO molecule from the
catalyst surface, are temperature T dependent and are determined by the Arrhenius equations [14]:

ki = ki(T ) = k0i exp

(
− Ei
RT

)
, i = 1, 2. (29)
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Here k0i are the temperature independent coefficients; Ei are the activation energies of reaction (when
i = 1) and CO desorption (when i = 2); R is the universal gas constant [15].

The equations (27)–(28) are transformed into dimensionless form by substituting:

u = usatU, v = vsatV, x = l0x̃, y = l0ỹ, t = tct̃,

where
tc =

vsat
puκus0u

.

The parameter l0 is chosen according to experimental data for the size of Pt-crystal [16], l0 ∼ 10−3 cm.
In dimensionless form the equations (27)–(28) compose the proposed mathematical model for re-

action of CO oxidation on Pt surface:




∂U

∂t̃
=
vsat
usat

(
1− U3

)
− k̃1vsatUV − k̃2U + D̃x

(
∂2U

∂x̃2
+D0

∂2U

∂ỹ2

)

≡ P (U, V ) + D̃x

(
∂2U

∂x̃2
+D0

∂2U

∂ỹ2

)
,

∂V

∂t̃
= p̃vs

0
v (1− U − V )2 − k̃1usatUV ≡ Q (U, V ) .

(30)

Here:

p̃v =
pvκvtc
vsat

, D̃x =
Dxtc
l20

, D0 =
Dy

Dx
, k̃i = kitc, i = 1, 2. (31)

The system (30) is a system of two nonlinear partial differential equations, so its solution will be
searched numerically. Parameter values used in numerical calculations are given in Tabl. 1 [17–22].

Table 1. Parameters of mathematical model for CO oxidation on Pt(111) surface.

CO Partial pressure pu ∼ 10−5 Torr
Impingement rate κu 4.2·105 s−1·Torr−1

Sticking coefficient s0u 0.84
Saturation coverage usat 0.5
Diffusion coefficient Dx 1.2·10−7 cm2·s−1

O2 Partial pressure pv ∼ 10−5 Torr
Impingement rate κv 7.8·105 s−1·Torr−1

Sticking coefficient s0v 0.025
Saturation coverage vsat 0.25

Rates Reaction k01 4.7·106 s−1

E1 13 kcal·mol−1

Desorption of CO k02 1.25·1015 s−1

E2 34.9 kcal·mol−1

Before conducting a complete analysis of the model (30) first we consider the issue of existence and
stability of steady-state solutions (U s, V s) for a system where diffusion processes are absent, namely:

∂U

∂t̃
= P (U, V ),

∂V

∂t̃
= Q(U, V ). (32)

These solutions satisfy the system of algebraic equations:

P (U s, V s) = 0, Q(U s, V s) = 0. (33)
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The results of numerical analysis show that there exists a real steady-state solution (U s, V s) of
system (32) for arbitrary values of partial pressures pu, pv ∼ 10−5 Torr and: 0 6 U s 6 1, 0 6 V s 6 1.
The graphic representation of (U s, V s) as a function of partial pressure pu is given in Fig. 1 for certain
values of pv = 20.1·10−5 Torr and T = 540 K. It can be seen that at pressure pu = 5.94·10−6 Torr a
transition occurs from a state with high reactivity when adsorbed CO molecules and oxygen atoms are
located on the surface and enter into chemical reaction of oxidation, to a state with low reactivity when
almost entire surface of the catalyst is covered with adsorbed CO, which disables oxidation reaction.

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

0

0.2

0.4

0.6

0.8

1

U s

V s

(U
s
,V

s
)

×10−5pu [Torr]

Fig. 1. Steady-state solution of system (32) as a function of partial
pressure pu for pv = 20.1·10−5 Torr.

To analyze the stability of solu-
tions (U s, V s) of system (32), time-
dependent small deviations from the
steady states δU

(
t̃
)
, δV

(
t̃
)

are intro-
duced:

U = U s + δU(t̃), V = V s + δV (t̃).

Then the linearized system (32) near
(U s, V s) looks as follows:

d

dt̃

∥∥δU δV
∥∥T

= M ·
∥∥δU δV

∥∥T
,

(34)
where

M =

∥∥∥∥
P ′
U P ′

V

Q′
U Q′

V

∥∥∥∥
(Us,V s)

(35)

is the Jacobian matrix [8] for the sys-
tem of functions (32), where all partial derivatives are calculated at a stationary point (U s, V s).

We look for the solutions (δU, δV ) of the system (34) in a form:

δU = C1e
λ1 t̃, δV = C2e

λ2 t̃, (36)

where λi are the eigenvalues of Jacobian matrix (35), Ci are the constants (i = 1, 2).
The calculation of eigenvalues λ reduces to solving equation:

det

∥∥∥∥
P ′
U − λ P ′

V

Q′
U Q′

V − λ

∥∥∥∥
(Us,V s)

= 0, (37)

or the following square equation:
λ2 − λ trM + detM = 0, (38)

where
trM = P ′

U +Q′
V , detM = P ′

UQ
′
V − P ′

VQ
′
U

are the trace and determinant of matrix M , respectively.
The steady-state solutions (U s, V s) are stable when Re(λ1,2) < 0. Since the discriminant of equation

(38) is non-negative for the given model parameters:

D = tr2 M − 4 detM =
(
P ′
U −Q′

V

)2
+ 4P ′

VQ
′
U > 0, (39)

the roots

λ1,2 =
1

2

(
trM ±

√
tr2M − 4 detM

)
. (40)
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are real and have negative values if
detM > 0. (41)

The condition (41) is the condition for stability of steady-state solutions (U s, V s) of the system (32).
After numerical analysis of the condition (41) for the given model parameters, we find that the system
(32) is stable for arbitrary partial pressures pu, pv ∼ 10−5 Torr.

Thus, the region of auto-oscillatory mode arising from Hopf instability [23] does not exist for
model (30). Therefore, only bistable behavior of catalytic reaction will be observed. That is the
system moves from one stable state with high catalytic activity to another one with low catalytic
activity.

To investigate the influence of spatial effects on the model stability, we consider system (30) which
takes into account diffusion processes. The small deviations from the steady states (U s, V s) are intro-
duced:

U = U s + δU(x̃, ỹ, t̃), V = V s + δV (x̃, ỹ, t̃),

where δU(x̃, ỹ, t̃), δV (x̃, ỹ, t̃) are small perturbations dependent on x̃, ỹ coordinates and time t̃. The
linearized system (30) near (U s, V s) is written as:

∂

∂t̃

∥∥δU δV
∥∥T

= M ·
∥∥δU δV

∥∥T
+ D̃x

(
∂2

∂x̃2
+D0

∂2

∂ỹ2

)∥∥δU 0
∥∥T
, (42)

where M is the Jacobian matrix defined by (35).
We look for the solutions (δU, δV ) of the system (42) in a form:

δU = C1e
λ1 t̃+ikR, δV = C2e

λ2 t̃+ikR, (43)

where λi, i = 1, 2 are the eigenvalues for temporal growth, k = (kx; ky) are the wavenumbers (the
eigenvalues of the spatial problem (42)).

Then the problem of stability analysis reduces to finding the eigenvalues λ, kx, ky from equation:

det

∥∥∥∥
P ′
U − λ− D̃x(k2x +D0k

2
y) P ′

V

Q′
U Q′

V − λ

∥∥∥∥
(Us,V s)

= 0, (44)

or
λ2 + λ

(
D̃x(k2x +D0k

2
y)− trM

)
− D̃x(k2x +D0k

2
y)Q

′
V + detM = 0, (45)

where all partial derivatives are calculated at a stationary point (U s, V s).
The solutions of the equation (45) are written as

λ1,2 =
1

2

(
trM − D̃x(k2x +D0k

2
y)±

√
D1

)
,

where D1 is the discriminant of the equation (45):

D1 = D + D̃x(k2x +D0k
2
y)
{
D̃x(k2x +D0k

2
y) + 2(Q′

V − P ′
U )
}
.

Here D is the discriminant (39).
Obviously, for the given model parameters: Re(λ1,2) < 0 with arbitrary kx, ky 6= 0. This means that

steady-state solutions (U s, V s) of the system (30) are stable for the arbitrary kx, ky 6= 0. Therefore,
the conditions for Turing bifurcation [24] to occur are not satisfied; i.e., the system (30) remains stable
when diffusion effects are present.

The results of numerical analysis of the two-dimensional mathematical model (30) for CO oxidation
on Pt(111) surface are presented in Figs. 2–3. These figures show that at pressures pu = 4.5·10−6 Torr,
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= 10, l0 = 10−3 cm, T = 540 K,

pu = 9.95·10−6 Torr, pv = 20.1·10−5 Torr, ỹ = 0.4.

pv = 20.1·10−5 Torr there are adsorbed CO molecules and O atoms on the catalyst surface, therefore,
we observe a state with high reactivity and CO2 formation. On the contrary, at pu = 9.95·10−6 Torr,
pv = 20.1·10−5 Torr adsorbed CO blocks oxygen adsorption, so the surface coverage of О falls and the
system moves to a state with low reactivity. The auto-oscillatory mode for model (30) is not observed.

Such a bistable behavior of CO oxidation reaction on Pt(111) surface, when the system moves
from a stable state with high catalytic activity to another stable state with low catalytic activity, is
consistent with experimental findings [3, 25].

Transition to the stationary mode is accompanied by decrease in reaction yield. So, in practice,
when constructing the catalyst surface a crystallite with (110) working facet should be used.

4. Conclusions

A mathematical model of reaction-diffusion processes is substantiated and built for the Langmuir-
Hinshelwood mechanism (LH) on the surface of metal catalyst. It takes into account the peculiarities
of occurrence of oxidation reactions on platinum surface. Mathematical modeling of CO oxidation
process was carried out for Pt(111) surface, of which, unlike (110) facet, the structural phase transition
is not characteristic. Stability regions of reaction and conditions for Hopf and Turing instabilities
to arise were investigated. It was established that the system is stable at partial pressures pu and
pv ∼ 10−5 Torr. Therefore, the region of auto-oscillatory mode does not exist for the given model
parameters. The qualitative agreement of results for numerical modeling with experimental data for
CO oxidation reaction on Pt(111) was obtained.
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Математична модель оксидацiї чадного газу: вплив структури
поверхнi каталiзатора

КостробiйП., Рижа I., МарковичБ.

Нацiональний унiверситет “Львiвська полiтехнiка”,
вул. С. Бандери, 12, Львiв, 79013, Україна

Запропоновано обґрунтовану математичну модель опису реакцiйно-дифузiйних про-
цесiв двосортної сумiшi, адсорбованих на поверхнi каталiзатора частинок. Показано,
що для реакцiї окиснення чадного газу (СО) запропонована модель узагальнює одно-
вимiрну модель ZGB. Дослiджено кiнетику окиснення СО на стiйких щодо перебудови
гранях кристала платини (Pt).

Ключовi слова: каталiтична реакцiя окиснення, реакцiйно-дифузiйна модель, ма-
тематичне моделювання реакцiйно-дифузiйних процесiв.
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