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The reaction-diffusion model
The chemistry of the system can be summarized as
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where the first reaction has an empirical rate law accordimgtk[CIO, | [8405‘] [H*]2 for small chlorite excess,
while the protonation step is a fast equilibrium and the imitation reaction is instantaneous. The concentra-
tion of chlorite ion—the reactant in excess—can be elimindgdonsidering the mass balance of Eq. (1) and
assuming the same diffusion coefficient for thiosulfate eimidrite, yielding[CIO, | = (2[CIO, ], — 7[8405*]0 +
7[S,0%7])/2. The governing equations then take the form
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As a result of the fast protonation equilibrium, the tempatzange in the total autocatalyst concentration
[H"]; = [H"] 4 [-COOH can always be related to that of the free autocatalyst via
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whereKy is the dissociation constant of the fast protonation in Bj.ahdcy = [-COOH + [-COO™] is the
amount of carboxylate groups in the gelatin.

For simplification we introduce dimensionless space ane tigordinates to obtain the dimensionless forms
of Egs. (2-4) as
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whereaq, 3, andy are the relative concentration of tetrathionate ion, hgdroion, and barium sulfate precipitate
with respect to the initial concentration of tetrathiondte- D+ /D. The relative chlorite excess is expressed as

K = 2[ClO, |,/[S40% ], — 7. and the autocatalyst binding as= 1+ (Kp)/(K + B)2, wherep = cu/[S,0% ], is
the dimensionless amount of carboxylate groups in the geKas Kd/[S4O§*]0.



