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(2) HMEBRZRITFS
Rebirth of a dead Belousov-Zhabotinsky Oscil lator

Hitomi Onuma, Ayaka Okubo, Mai Yokokawa

Abstract
Long time behaviors of the Belousov-Zhabotinsky reaction are experimentally analyzed in a closed
reactor. The amplitude of the oscillation is suddenly damped after about 10 hours. After about 5 to
20 hours, the dead oscillator is suddenly restored the oscillation with nearly the same amplitude
before stopped its oscillation for certain values of the concentrations of sodium bromate and malonic
acid. With other domain of the concentrations, the oscillator simply damps and never restores its
oscillation. The phase diagram of the different types of damping behaviors as a function of the

concentrations is obtained.

Eorp (V)

0.3

0 10 20 30
Time (hour)

Figure 1: Time series of oxidation-reduction potential Eqz,. The horizontal-axis is time in hour and
the vertical-axis is the voltage of Eqzp. After stopped the oscillation, it restarted the oscillation. The
reaction solution could transit from a steady state to an oscillatory state. ([BrO; Jo= 0.080 M,
[CH,(COOH),Jo=0.10 M)

We performed experiments of the Belousov-Zhabotinsky (BZ) reaction in a closed reactor,
which has been well investigated as a typical example of the chemical oscillators. It has been
reported that the behavior of oscillatory state depends on reaction conditions and shows rich and
complicated progress in time in the closed system. If we leave the ferroin-catalyzed and stirred BZ
solution in a beaker for a long time, the oscillation of its color between red and blue ceases and
turns into monotonic light yellow. This is because the ferroin/ferrin which is an Iron catalyst in the
BZ solution of acidic condition slowly dissociates in Fe**/ Fe** and 1,10-phenanthroline ligand.
Then we would expect that the BZ reaction has died away. We found that it is indeed the case for
almost all concentrations of the ingredient of the solution. In general the reaction in a closed system

should reach a thermal equilibrium state.11 Hence, the chemical oscillation can not last forever, and



the oscillating state is dragged into one of some steady states depending on the initial concentration
of the ingredients, and then monotonously reaches a thermal equilibrium state.

However, we also found that the dead oscillator is suddenly restored its oscillation with nearly
the same amplitude before stopped the oscillation for certain values of the concentrations after
about 5 to 20 hours. An example of these phenomena is shown in Fig. 1, where the intermediate

quiet steady period is about 5.5 hours. In this short paper we report this interesting discovery.
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