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Fig.1 The pH and Pt potential via time series of

ClO; -TU reaction in a batch
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Table 1  Reactions, rate equations and rate constants of the general model for the S (-II) system

No. Reactions Rate equations Rate constants at 25C
(1) OX +S(- IH)—S(0) +OH" r= k[OXI[S(-1D] kr=0.021 L * mol~'*s~!
(2) S(0)+ S(- 1) —S(-1) +OH" r=k[SO)1IS(-)] k2=50L - mol ™'+ 5!
(3) S(-1) +0X—2S(0) rs= ks[SC-1)][OX] ks=0.01L* mol™"*s™*
(4) S(-1) +OX +OH —2S(0) + OH" ri= ki [SC-1)1[OX][OH"] ki=8.0x10°L?* mol ™%+ s~
(5) S(0) +OX—S (1) rs= ks [S(0)]1[0X] ks=1.0L*mol ™'+ s~
(6) S(0) +OX +OH —S (1) + OH" re= ko [S(0)1[OX]1[OH"] ks=1.2x10°L?* mol %+ s~!
(7) S(I) + OX—HSO; +H* ro= k:[ SCID110X] k:=1.0x10" L+ mol~'+ s
(8) HSO; +0X—S03~ +H* rs= ks[HSO; 110X] ks=7.0L - mol™' s
(9) HSO; +O0X +H*—S0;~ +2H* ro= ko[HSO; 1[OX][H"] ko=1.48x 107 L? * mol 2+ 5"
(10) SO3~ +0X—S0;~ ro= kol[SO;~ 110X] kio=0.2 L mol '+ s"
(11) HSO; —SO; ™ +H* rm= kn[HSO; ] kn=3.0x10° +s°!
(12) SO;~ +H*—HSO; r2= ki2[SO;” 1[H*] kiz=5.0x10"L - mol ' = s~
(13) H:0—H* + OH"~ rs = kis[H0] kis=1.0x10"*mol - L™' + s~
(14) H* + OH —H0 ra= ku[H*][OH"] ki=1.0x10" L * mol ' = s~
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Fig.3  Batch simulation of the model Fig.4 CSTR simulated oscillations
[H*]=0.0005 mol * L™"; [S(=1I)]=0.004 mol + L7"; [H*]1=0.0005 mol * L~ [S(=TD)]=0.004 mol - L~}

[OX]/mol * L~": (a)0.01; (b)0. 021 [OX]=0.02mol * L™"; ko =0. 0004 s~ ".
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Nonlinear Dynamics in CIO, -SC (NH:). Reaction System

Gao Qing-Yu Li Bao-Min Sun Kang

( China University of Mining and Technology, College of Chemical Engineering, Xuzhou  221008)
Cai Zun-Sheng Zhao Xue-Zhuang

( Nankai University, Department of Chemistry, Tianjin ~— 300071)

Abstract  The reaction between chlorite and thiourea could display batch oligooscillation and CSTR oscillation
of pH. Batch pH peak has the same character with pH oscillation in a CSTR. The oxidation of thiourea produced
intermediates such as HOSC (NH) NH.,, HO.SC (NH) NH,, HO;S (NH) NH. and bisulfite. The valence change of
sulfur has close relation with pH dynamics. Through the mechanistic analysis, a general model of sulfur( —II) oxi-
dation, which consists of negative hydrogen ion feedback (S( —1I) to S(0) ), a transition process of S(0) to S(IV)
and positive proton feedback from S(IV) to S(VI), could simulate batch oligooscillation and CSTR oscilla-
tion. This result is setting up a new channel to uncover the reaction mechanism and simulate the nonlinear phenom-

ena in the reactions between chlorite and Sulfur( —1I).
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