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The Effect of Freezing and Thawing on Enzyme Activity and Dissolved Organic Carbon in Petroleum Contam-
inated Soil
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Abstract: In northeast China climatic regions, soils may be subjected to freeze—thaw cycles which occur frequently in late winter and early
spring. Freezing may have strong effects on soil physical properties, microbial activity and microbial community. Microbial biomass and soil
enzyme activity could have valuable influence on microbial degradation in contaminated soil. This paper studied the variations of catalase
(CAT), urease activity, microbial biomass carbon, respiratory rate and water—dissolved organic carbon in petroleum contaminated soils after
10 freezing—thawing cycles (FTCs). The results showed that freezing and thawing of contaminated soils did not have a strong effect on soil mi—
crobial biomass C, while catalase activity and urease activity were increased due to the FTCs, the increasing rate of CAT and urease activity in
soil was 6.64% and 41.11%, respectively. Water dissolved organic carbon (DOC) in soil after freezing and thawing treatment was increased
67.04 mg-kg ™' compared with soil without FTCs, and a significant correlation existed between DOC and TPHs  (total petroleum hydrocarbons)
concentrations. Compared with soils without FTCs, the concentrations of TPHs in soil moderately contaminated with petroleum decreased
more after freezing and thawing treatments, the difference between the treatments was 290.268 mg-kg™; however, high concentration of TPHs
in soil might have an negative effect on its degradation. Although freeze—thaw cycles can alter soil microbial biomass and enzyme activity,
their overall impact on microbial degradation in contaminated soil remains unclear.
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Table 1  The basic data of the sampling sites

WIS A B c D CK
A E N 40°58.92" N 40°59.22" N 41°03.98’ N 40°59.31" N 41°49.45'
E 122°15.566 E 122°15.605’ E 122°20.570’ E 122°15.757' E 123°23.45'
FERAEA 1972429 H 198247 H 1991 4F 11 H 2001 456 H —
/g« cm” 2.65 2.65 2.65 2.65 2.63
pH 8.53 8.54 8.98 8.64 7.66
KL% 15.22 25.74 12.31 21.60 7.02
TR/ * kg 23.36 24.30 25.27 2273 15.79
M N/g + kg 1.99 2.03 2.20 1.78 1.31
Zrilidt/mg - kg 12 800.38 4789.86 15709.94 2249131 —
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Figure 1  Effect of freezing—thawing treatments on catalase

activity in petroleum contaminated soil
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Figure 2 Effect of freezing—thawing treatments on urease activity

in petroleum contaminated soil
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Figure 3 Effect of freezing—thawing treatments on microbial

biomass carbon in petroleum contaminated soil
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rate in petroleum contaminated soil
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Figure 5  Effect of freezing—thawing treatments on dissolved

organic carbon in petroleum contaminated soil
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