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Abstract

In this study, the applicability of reduction-oxidation-linked treatment was evaluated for nitrobenzene and a by-product by
analyzing the reaction kinetics. Nitrobenzene showed very low reactivity to persulfate that was activated using various
methods. Nitrobenzene effectively reacted through the reduction process using Zero-Valent Iron (ZVI). However, aniline, a
toxic substance, was produced as a by-product. Reduction-oxidation-linked treatment is a method that can allow the oxidative
degradation of aniline after reducing nitrobenzene to aniline. The experimental results show improved reactivity and complete
decomposition of the by-product. Improved reactivity and decomposition of the by-product were observed even under
conditions in which the reduction-oxidation reaction was induced simultaneously. No activator was injected for persulfate
activation in the process of reducing oxidant linkage, and the activation reaction was induced by ferrous iron eluted from the
ZVI. This indicates that this method can be implemented relatively simply.
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Table 1. Analysis condition of GC for nitrobenzene

Parts Conditions
Column J&W, HP-5 (30 m x 0.32 mm, L.D. 1.80)
Carrier gas Nitrogen at 30 mL/min

120°C for 1 min
Oven temp. 120 - 250C at 20 C/min

250°C for 5 min
Injector 270°C, Split 1:2

Flame ionization detector, 280°C
Detector

Nitrogen makeup gas
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Fig. 1. Oxidative degradation of nitrobenzene by typical
activated persulfate, [PS]=10 mM.

Fig. 2. Reductive degradation of nitrobenzene by ZVI, initial
pH=3.0.
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Fig. 3. pH variation of solution by ZVI reduction. Fig. 4. Reductive degradation of nitrobenzene and
occurrence of by-product. Conditions: S/L ratio of
ZVI=10 g/L, initial pH=3.0.
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g. 6. Reduction and oxidation linked treatment for
nitrobenzene, (A) oxidation only, (B) reduction
only, (C) reduction-oxidation linkage treatment.
Conditions: [Oxidant]=10 mM, [Fe*']=5 mM, S/L
ratio of ZVI=10 g/L, initial pH=3.
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Fig. 7. Simultaneous treatment of oxidation and reduction
by persufate and ZVI, [PS]=10 mM.
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