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Abstract: This study focused on the thermally activated persulfate oxidation of the volatile
chlorinated hydrocarbon (TCE, TCA, cis —1,2 - DCE and 1,2 - DCA) in the different soil media,sandy
soil and clayey soil, and the interaction between persulfate and the two soil media in oxidation reaction
was investigated to determine the contribution of organic and inorganic matter to the persulfate
consumption in the soil system, which would provide an important theoretical basis and empirical guide
for a successful design of ISCO technology in soil remediation. The results showed good degradation
rates of 1,2 -DCA, cis - 1,2 -DCE, TCA, and TCE by thermally activated persulfate oxidation in the
both soil systems at 50 ‘C. The degradation rates of the four chlorinated hydrocarbons in sandy soil were
25%, 89%, 5%, and 61% respectively; while the rates in clayey soil were 35%, 86%, 8%, and 63%
respectively. The rates followed the order of cis = 1,2 - DCE>TCE>1,2 - DCA>TCA. The rates in
sandy soil were higher than those in clayey soil. In addition, the organic matter in sandy soil and clayey
soil was reduced up to 81.3% and 72.6% respectively, and the iron content in sandy soil and clayey soil
was reduced up to 80.5% and 38.6% respectively. This further indicated that a redox reaction occurred
between persulfate and the soil composition, leading to a large amount of persulfate consumption.
Herein, organic matter, iron and other inorganic matter in the soil media were involved in the persulfate
consumption, and there was a competitive relationship among organic, iron and the four chlorinated
hydrocarbons for the consumption of persulfate. Thus, too much persulfate was consumed by the soil
component, resulting in a relatively low degradation rate of the four chlorinated hydrocarbons.
Therefore, during the actual implementation, the dosage of persulfate should be much higher than the
stoichiometric amount in the on-site remediation for the chlorinated hydrocarbons contaminated field
sites by the thermally activated persulfate.

Key words: persulfate radical; thermal activation; chlorinated ethenes; chlorinated ethanes; organic

content; mineral content
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Fig.1 Particle size distribution of sandy soil and clayey soil
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Table 1 Consumption of PS for the oxidative degradation of chlorinated hydrocarbons by PS and the self depletion of PS
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Table 2 Specific surface area and Distribution features of grain size of sandy soil and clayey soil

i I 7 P X o 2 ,\n/é 501;/ %
- B R LR ML/ (m? /) B R AR/ pm T TS prrTe e
fe i g 0.24 25.1 0 56 37 7
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Table 3 Change in composition of sandy soil and clayey soil pre-and post-reaction of the oxidative degradation of chlorinated

hydrocarbons by PS
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+ e 0 5 s ) e e =
fE I e et S5z I i 0.47 5.13 0.20
K JE 0.13 3.15 0.09
b 1 e SV T 0.29 2.22 0.08
SN & 0.05 0.43 0.00
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Table 4 Consumption rate of substances in reaction
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