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Ozonation Pre—treatment of Heavy QOil Contaminated Soils

LIU Wan-ting'?, GUO Shu-hai', LI Feng-mei', LI Gang'?, XU Yan®

(1. Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China; 2. Graduate School of Chinese Academy of Science,
Beijing 100049, China; 3. Northeast Agriculture University, Haerbin 150030, China)

Abstract: Biological treatment of heavy oil contaminated soils has been demonstrated to be an inefficient remediation technology. Bioavail—
ability of the contaminants is of great importance for a successful bioremediation, so a chemical pre—treatment step by ozone was used to en—
hance the biodegradability of heavy oil. Laboratory—scale column experiments were therefore conducted with vermiculite artificially contami-
nated by heavy crude oil. Particular attention was paid to the removal of total petroleum hydrocarbons with the effects of ozonation time, soil/
walter ratio, contaminated soil aging time and contaminated concentration of simulated soils, when the gas flow were kept at 0.2 m*-h™, and the
concentration of ozone was 50 mg+L™". Under the optimal conditions, ozonation 30 min and the ratio of solution to soil 0:1, the removal rate of
total petroleum hydrocarbons, saturated hydrocarbons, and aromatics were up to 40.97% ,61.81% and 90.18% , respectively. And the degra—
dation rate of aromatics was faster than saturated hydrocarbons. Oxidation of heavy oil by ozone resulted in reaction products that had a better
solubility in water and thus a better bioavailability. Thus heavy oils were prone to biodegradation. The efficiency of ozone pre—treatment was
low when soils were aging for a long time. But ozone pre—treatment gained high efficiency when contaminated concentration of soils was 2%~
5%. So ozone pre—treatment was a feasible treatment method before biodegradation.

Keywords: heavy oil contamination; simulated soils; ozonation; pre—treatment
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Figure 1 Sketch map of ozonation treatment
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Figure 2 Effect of ozonation time on the removal rate of total
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petroleum hydrocarbons, saturated hydrocarbons and aromatics
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Table 1 Physical chemistry characters and compositions of heavy oil

W (20 C)lg em™ AN % TN 1%

W I+ 3 1 /%

EEAS/C e % /% K (50 °C)/ mPa-s

0.977 45.83 24.40 27.63

13 4.07 0.30 5755
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hydrocarbons in soils
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Figure 3 Effect of solution/soil ratio on the removal rate of total

petroleum hydrocarbons
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petroleum hydrocarbons
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