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ABSTRACT
Life involves many nonlinear phenomena. Non-linear chemical reactions can be a model for
biological reactions. In the present research, we examine optical change of BZ reaction, and confirmed
discharge of CO2.
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1. INTRODUCTION
BZ reaction is the one of the models of nonlinear phenomena [1]. BZ reaction has been
known as oscillating reaction. The colour of the solution changes red to blue periodically. The
process of BZ reaction is as follows.
1.
2.
3.
4.
5.
6.
7.

BrO3ˉ + Brˉ + 2H+ → HBrO2 + HOBr
HBrO2 + Brˉ + H+ → 2HOBr
BrO3ˉ + HBrO2 + H+ → 2BrO2 + H2O
2BrO2 + Fe2+ + H+ → HBrO2 + Fe3+
2HBrO2 → BrO3ˉ + HOBr + H+
CH2(COOH)2 + 2HOBr → BrCH(COOH)2 + 2H2O
4Fe3+ + BrCH(COOH)2 + H2O + HOBr → 2Brˉ + 4Fe2+ + 3CO2 + 6H+

The colour of the solution is changed through redox of iron ion in the solution. The
reaction proceeds periodically with the colour change through repeating the reaction of 17.
The BZ reaction is based on redox reaction of [Fe(phen)3]2+ (ferroin).
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2. EXPERIMENTS
2. 1. BZ reaction
H2SO4 (0.85 mL) was added to water (50 ml), and then NaBrO3 (1.1 g), CH2(COOH)2
(0.51 g) and NaBr (0.15 g) were added to the solution and stirred. After the mixture turned to
be colourless, [Fe(phen)3]2+ was added dropwise to the stirring mixture. Colour change of the
reaction was visually confirmed, as shown in Figure 1.
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Figure 1. Colour change of BZ reaction solution.
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Figure 2. UV-vis spectrum of the BZ reaction solution.

International Letters of Chemistry, Physics and Astronomy Vol. 46

Figure 2 shows UV-vis NIR optical absorption spectrum of the BZ reaction solution at
a certain state. The solution displays optical absorption in the NIR range. Absorption maxima
at 510 nm, 970 nm, and 1190 nm were observed. Intensities of the absorptions are changed
with time.
Chemical reactions for origin of life and evolution have been explored. The periodical
redox reaction may be associated with biological reactions. BZ reaction needs metal complex
or ions, although an uncatalyzed oscillatory chemical reaction has been found [2]. In the early
stage of chemical evolution on the earth, metal complexes as catalysts can be associated with
the reaction. Some of the natural metal complexes from soils or mineral ores [3] may function
for synthesis of amino acids.
3. PERSPECTIVE
Synthesis of amino acid might be associated with oscillation reactions in the early stage
of chemical evolution on the earth. Artificial synthesis of amino acid may be performed in the
oscillation system. Consideration of the oscillation reaction in organic synthesis can be
reference for chemical evolution in the study of origin of life.
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