ASGESE  Vol. 17(2), p. 7~14, 2012

L[FEZE>

LELHEE S0l o8t EYU MUY R7IH= M Al
=29 g &

Temperature Effects on the Persulfate Oxidation of Low Volatile
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ABSTRACT

Batch tests were carried out to evaluate the thermal treatment of low volatile organic compounds in low-permeability soil.
The chemical oxidation by sodium persulfate catalyzed by heat and Fe (I) was evaluated. Enhanced persulfate oxidation
of n-decane (C-10), n-dodecane (C-12), n-tetradecane (C-14), n-hexadecane (C-16), and phenanthrene was observed with
thermal catalyst, indicating increased sulfate radical production. Slight enhancement of the pollutants oxidation was
observed when initial sodium persulfate concentration increased from 5 to 50 g/L. However, the removal efficiency greatly
decreased as soil/water ratio increased. It indicates that mass transfer of the pollutants as well as the contact between the
pollutants and sulfate radical were inhibited in the presence of solids. In addition, more pollutants can be adsorbed on soil
particles and soil oxidant demand increased when soil/water ratio becomes higher. The oxidation of the pollutants was
significantly improved when catalyzed by Fe(II). The sodium persulfate consumption increased at the same time because

the residual Fe(Il) acts as the sulfate radical scavenger.
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Fig. 1. Schematic diagram of batch experiment apparatus.
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Fig. 2. Volatilization of C-10 (a) and C-16 (b) at different temperature (soil/water ratio 1/3).
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Fig. 3. Removal efficiency by volatilization at different soil/water
ratio.
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Fig. 4. Pollutant removal rate by persulfate oxidation at 20°C (a) and 80°C (b) (soil/water ratio 1/3, sodium persulfate 5 g/L).
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Table 1. Pollutant removal efficiency at different soil/water ratios and sodium persulfate concentrations (%, 80°C)

Condition
Soil/water ratio 172 1/3 1/3 1/3 1/5 1/10
Persulfate (g/L) 5 5 10 50 5 5
Volatilization 37 40 40 40 43 60
C-10 Oxiation 25 33 34 37 36 29
Total 62 73 74 77 79 89
Volatilization 31 37 37 37 38 50
C-12 Oxiation 22 25 27 27 26 27
Total 53 62 64 64 64 77
Volatilization 18 21 21 21 26 39
C-14 Oxiation 14 23 25 31 25 28
Total 32 44 46 52 51 67
Volatilization 10 15 15 15 19 29
C-16 Oxiation 14 21 23 29 20 24
Total 24 36 38 44 39 53
Volatilization 25 27 27 27 53 58
Phenan-threne Oxiation 21 33 38 57 14 25
Total 46 60 65 84 67 83
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Fig. 6. Removal efficiency by persulfate oxidation at different
persulfate concentrations (80°C, soil/water ratio 1/3).
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Fig. 7. Residual persulfate concentration at different initial
persulfate concentration (80°C, soil/water ratio 1/5).
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