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In a recent study about the autocatalytic reaction between
[Ru(bipy)]?* and bromateri 1 M sulfuric acid, a mechanism
involving seven reactions, some of them reversible, was
proposed to explain the time evolution of [Ru(bigy)
concentrations for different initial bromate concentratibiiis
reaction set is basically that proposed by Noyes, Field, and
Thompsom (NFT) for the oxidation of cerium(lll) by acidic
bromate. The NFT mechanism can explain the bistability found
in the Cét—BrOz~ system and the bistability and oscillations
found in a stirred flow reactor (CSTR) for the minimal bromate
oscillator, C&™—BrO;~—Br~ and Mr#*—BrOs;~—Br=3710 The
NFT set of reactions is the inorganic core of the mechanism
proposed by Field, Kids, and Noyek¥ (FKN) to explain the
Belousov-Zhabotinsky (BZ) reaction. The NFT mechanism
has been discussed, revised, and updated as a consequence
simulations and experimental results obtained from kinetics
studies on specific reactions and from experimental work with
oscillating systems related to the minimal bromate oscillator
and to the BZ systerft 22

Starting with the minimal bromate oscillator catalyzed by [Ru-
(bipy)s]?*, exchanging the cerium by ruthenium complexes and
keeping the numbering of the reactions according to ref 15, we
have the sequence

Br~ 4+ HOBr+ H" =Br, + H,0 (R1)

Br~ + HBrO, + H" = 2HOBr (R2)

Br  +BrO, +2H"=HOBr+ HBrO,  (R3)
HBrO, + H" = H,Bro," (R4a)

HBrO, + H,BrO," = HOBr+ BrO, +2H"  (R4b)
HBrO, + BrO,” + H" =Br,0,+ H,0  (R5)
Br,0, = 2BrO, (RS")

[Ru(bipy)]®" + BrO, + H" = [Ru(bipy),]*" + HBro,
(R6)
2Bro; + 2H = HBrO, + HBrO, (R7)

What we want to point out is the inclusion of (R7) in this
reaction set. Gao and Eterling included this reaction based
on the instability of acidic bromate evidenced by BYO
formation in a 10 M sulfuric acid solution of bromate.

Using AGs for BrOs;~, HBrO,, and HBrQ equal to 1.7, 6.8,
and 122.09 kJ/mol, we calculate the equilibrium constant for
(R7) as 1x 107222425 |gnoring the deviation from ideality,
we calculate the equilibrium concentration for HBr@nd

*e-mall: faria@ig.ufrj.br.
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Figure 1. Numerical integration results of the mechanism given by
eqgs RE-R7 (dashed lines) at initial [Br] of (a) 1 x 102 M, (b) 5

x 1073 M, and (c) 3x 1073 M and initial concentration for k8O,
and [Ru(bipy)]?* equal to 1 and 5.2« 1075 M, respectively. Rate
constants are the same as used by Gao amstd¥bing? Solid lines
corresponds to (R7) turned off. Each solid line, from left to right,
corresponds to background concentrations ef 1078, 1 x 1079, 1 x
10719 1 x 107%2 and, 1x 1075 M, respectively. Results obtained
with (R7) turned on for the background concentratios 1078, 1 x
107% 1 x 1071% 1 x 107, and 1x 1075 M are shown, from left to
right, as dashed lines. There are five dashed lines too, but the first two
(1 x 108 and 1 x 10° M) superimpose the solid lines calculated
using these same background concentrations.

HBrO, as equal to 2« 107 M in a 10 M H,SO, and 0.2 M
bromate solution (concentrations used in theskerling and
Muranyi experimert®). At 1 M sulfuric acid and 3x 1073 M
bromate concentrations, [HBgfa;and [HBrQyeq are calculated

as 3x 107 M. It means that, ignoring the activation energy
barrier, equilibrium concentrations of the products of (R7) are
in the range of trace amounts.
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One piece of information that is usually omitted when fortuitous. To increase the confidence on simulation results,
reporting kinetics simulations are the initial concentration values one must specify the initials concentrations of impurities.
used for species not present at the reaction beginning. It is aConsidering the influence of the Biconcentrations in (R%)
well-known fact that the algorithms used in the numerical (R3), this species appears to be one of the most important
integration of mechanistic models can produce a divide-by-zero impurities to be evaluated in the reagents.
condition when exact zero values are attributed to some
concentration values. As a solution to this problem, itis usually ~Acknowledgment. The authors thank Dr. Istvan Lengyel
to set an arbitrary “background” concentration in the range of for his numerical integration computer program and Prof. J. A.
1 x 10719 M for all the species not initially present. P. Bonapace fO( helpful discussions and critical reading o]‘ the

Figure 1 shows the numerical integration results of the Manuscript. This work was sponsored by Conselho Nacional
mechanism (R1}(R7) (dashed lines) using the rate constants de Desenvolvimento Cieffito e Tecnologico-CNPg, Fundaz
given by Gao and Fsterling and starting at different back- de Amparo a Pesquisa do Estado do Rio de Janeiro-FAPERJ,
ground concentrations in the range fronx 10-8to 1 x 10715, Funda@o JoseBonifacio-FUJB, and CEPG-UFRJ.
for the three initial bromate concentrations given in Figure 3

of their paper. Results obtained turning off (R7) are presented References and Notes

as solid lines.
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