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Figure 1.  Hypochlorite decomposition and  chloriate 

formation at 333 K.     ■　[ClO
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Figure 2. Eyring plot
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All over the world, hypochlorite solutions are used commonly as disinfectant for drinking water, foods, pool, spa, etc. The hypochlorites transform or decompose spontaneously during storage, and formed chlorates are known as a main by-product of hypochlorite solution during storage and hazardous for blood cells. Chlorate content in the hypochlorite solution is important to control hypochlorite and chlorate concentration in drinking water. There are few reports on rate constants of chlorate formation. In this study, rate constants of hypochlorite decomposition and chlorate formation have been determined. Sample hypochlorite solutions from the market have nearly the same composition which consist of sodium hypochlorite, sodium chloride, sodium carbonate, etc. and pH 12 – 13. Their effective chlorine contents are 7 - 5% (1.9 – 1.5 M) and chlorate concentrations are 0.1 – 0.3 M. Chlorates have been determined by an ion chromatograph with a conductivity detector and decomposition of hypochlorites has been measured by iodometric titrations.  Total alkali and chloride concentration have been measured by titrations. The rate constants are (2.4±0.7 )×10－8M－1s－1 for hypochlorite decomposition and (7.9±0.8 )×10－9M－1s－1 for chlorate formation at 25 ℃, μ=4.  Kinetic parameters of both reactions of hypochlorite and chlorate are ΔH‡= 101±2 kJ mol－1, ΔS‡= 60±5 J mol－1 K－1 and ΔH‡= 96±5 kJ mol－1, ΔS‡= (9.6±1.5) ×10 J mol－1 K－1  respectively temperature range from 50 to 90 ℃.  Rate constants of hypochlorite decomposition and chlorate formation in hypochlorite solution are in good agreement with previous reported values [1].  As the effects of temperatures and ionic strengths on the rate constants are recognized very large, chlorate contents of hypochlorite solution can be vary bottle to bottle by their storage environments.  An another transformation reaction to chloride and oxygen is so small below 60 ℃ that chlorate formation rate can be estimated 1/3 of hypochlorite decomposition rate. 
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