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Belousov-Zhabotinskii Reaction in Tyrine-KBrO,-H,SO,-
Propanone System Catalyzed by MnSO, Respectively

Tao Tingxian, Wu Zhichuan, Gao Hongjun

(Biochemical Engineering Department, Anhui University of Science and Technology, Wuhu  241000)

Abstract This paper presents a study on the concentration range of reactant in oscillation reaction of
Tyrine-KBrO;-MnSO,-H,SO,-Propanone system, which gives a typical oscillating wave. Effects of many
factors on the oscillation reaction have been examined. The oscillation period and amplitude as function of
the initial concentration of each reactant have been studied. The relationship equation between period and
concentration and the apparent activation energy during induction and oscillation period have been obtained.
Based on the resalts, the oscillation reaction modd and reaction mechanism
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Tab.1l Concentration range of reactant(mol/dm®)
[Tyr] [KBrog] [H,SOJ] [MnSO,] [Act]
0.005~0020 0.060 ~0.100 0.8~1.50 0.0020~0.030 0.027~0.40
t/min
1
Fig.l Typical oscillating wave
[KBro,]=0.050mol/dm®  [Tyr]=0.0088 mol/dm?® [Act]=0.27mol/dm?
[MnS0O,]=0.020 mol/dm®  [H,S0,]=0.96mol/dm® V=50cn?  T=308K
s K BrO3 I s s
) ) o 40min , 42
5 DVv=200mV, ] o ’
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Fig.2 Tin and tp asfunction of
theinitial concentration of H,SO,
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Fig.6 Tin and tp asfunction of theinitial concentration of Act
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Tab.2 Tinand tp asfunction of theinitial of temperature
/K 291 298 303 308 313 323 333
/s 396 173 124 105 62 34
tp/s 185 80 70 39 23 10
tpolS 224 81 78 44 25 12
k v » 1
v =kC.2C,”= DC/t
k Ut
Ink =In(/t) + C(C )
Ink = -E/RT + InA (A )
Int =E//RT + B (B )
2 tin\ tpl th t, Int/\’ :UT ( 3))
s o
3 Int~1T
Tab.3 Int~UT
/K 291 298 303 308 313 323 323
UT (¥10%) 3.436 3.356 3.300 3.247 3.195 3.096 3.003
Int;, 5.98 5.15 4.82 4.56 4.13 3.85 3.53
Intg, 5.22 4.38 4.25 3.66 3.14 2.83 2.30
Intg, 541 4.39 4.36 3.78 3.21 294 248

E.in = 45.2 kJ* mol™;
kJ « mol?.
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BrO3 + Br + 2H" —— HBrO, + HOBr
HBrO, + Br” + H" ———= 2HOBr
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BrO3 + 5Br + 6H" — 3Br, + 3H,0
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BrOg + 4Mn?* + 5H" —— AMn°* + HOBr + 2H,0
Brp+ Tyr ——= Tyr-Br+ Br + H*
Tyr-Br + Mn®* —— = Br + Mn?* +
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Bry + Act — Act-Br + Br + H*
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