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108. Note on Chemical Interfacial Reaction Models

By Yoshio YAMADA*) and Shoji YOTSUTANI**)

(Communicated by Kosaku Yosipa, M. J. A., Dec. 12, 1986)

§1. Introduction. We consider the following parabolic system with
nonlinear boundary conditions. Find u,=u,(z,t) (i=1, 2, 3) satisfying
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where a; and R, (t=1, 2, 3) are given functions and ¢; (=1, 2,3) are given
initial data. Concerning a, and R, (i=1, 2, 3), we introduce the following
assumptions.

(A.1) @,20o0nI=][0,1], a,;e C~I), a,>0 on [0, 1).

R.1) R,(uy,uy uy) € C>(U), where U is an open set in R® satisfying
U>D[—4d,0IP U0, 0)® with some positive constant 5.

(R.2) For any compact subset K of U, there exists a positive constant
¢k such that

ot Ry, upy uduy Seg 353 Juy [ for any (uy, us, uy) € K,
where %; = —min {u;, 0}.
(R.3) There exist positive constants «; (1=1, 2, 3) such that
>Ry, vy, u) =0 for all (u,, u,, u,) € U.
(R.4) There exists a positive constant ¢ such that
— 2 Bi(uy, up, udu? e 3035 U P
for all (u,, u,, u;) € [0, 0)® and p € [1, o).

Our motivation for (P) comes from the chemical interfacial model
proposed by Kawano, Kusano, Kondo and Nakashio [3]. They analyzed
the kinetics of interfacial reaction by comparing the chemical experiments
with numerical simulation of the models. After suitable transformation,
their typical model is reduced to (P) with the case,
a(x)=Fk,(1—x% (1=1,2,3),

(5) R1=R2=——R3= u1u2~k7u3 ,
ey Fosuy+Feguuty
where k; (i=1, --.,7) are positive constants determined by chemical sub-

stances. It is easily seen that the conditions (A.1), (R.1), (R.2),(R.3) and
(R.4) are satisfied by taking

*)

Department of Mathematics, Nagoya University.

*#  Department of Applied Science, Faculty of Engineering, Miyazaki University.



