The Belousov-Zhabotinski Reaction

1 2H* + Br~ + BrO;™ = HOBr + HBrO,
2 H* + HBrQ, + Br~ == 2HOBr
3 HOBr + Br~ + H* = Br; + H,0
4 CH,(COOH), = (OH);C=CHCOOH
& Bry + (OH),C=CHCOOH = H* + Br~ + BrCH(COOH),
€ HBrO; + BrO,~ + H* = 280, + H,0
7 BrO; + Ce* + H* = Ce** + HBr,
8 Ce** + BrO, + H;0 = BrD,™ + 2H* + Ce®*
9 2HBrO, = HOBr + Bi0;~ + H*
10 Ce** + CHy(COOH), = CH{COOH), + Ce3* + H*
1 CH{COOH), + BrCH{COOH); + H,0 = Br~ + CHy(COOH); + HOC(COOH), + H*
12 Ce'* + BrCH(COQH); + HD = Br~ + HOC(COOH); + Ce?* + 2H™
13 2HOC(COOH); = HOCH(COOH), + O=CHCOOH + CO,
14 Ce** + HOCH(COOH), = HOG(COOH), + Ce®* + H*
15 Ce** + O=CHCOOH = O=CCOOH + Ce’* + H*
16 20=CCOCH + H;O = 0=CHCOOH + HCOOH + CO,
17 Br; + HCOOH — 2Br~ + CO, + 2H*
18 2CH(COOH]); + H,0 = CH,(COOH), + HOGH(COOH),
COMPUTER SIMULATION OF OSCILLATION in the Bel Zhabotinsky reaction in-

volves 18 elementary steps and 21 different chemical species. The reaction is named for two
Russian chemists: B, P. Belousov, who discovered it, and A. M. Zhabotinsky, who improved on
it The starting materials are three inorgamic substances, bromate ions (BrQO;-), bromide
ions (Br-) and cerous ions (Ce?+), and one organic substance, malonic acid (CHx{COOH)z).
A sulfuric acid medium supplies hydrogen ions (H - ), The products of the reaction are carbon
dioxide (CO3), formic acid (HCOOH) and bromomalonic acid (BrCH(COOH);). As the ceri-
um oscillates between the ceric (Ce4') and cervus (Cel+) states the solution is alternately yel-
low and clear. The reactions shown in color involve only inorganic species and are better under-
stood than the reactions shown in black, which involve species derived from malonic acid, This
mechanism was worked out at the University of Oregon by Richard M. Noyes together with
his postdoctoral associate Richard J. Field and Endre Kirds of Edtvis University in Budapest.






