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Abstract: With continuous improvement of people’s living standards, great efforts have been paid to environmental
protection. Among those environmental issues, soil contamination by petroleum hydrocarbons has received widespread
concerns due to the persistence and the degradation difficulty of the pollutants. Among the various remediation technologies,
in-situ microbial remediation enhancement technologies have become the current hotspot because of its low cost,
environmental friendliness, and in-situ availability. This review summarizes several in-situ microbial remediation technologies
such as bioaugmentation, biostimulation, and integrated remediation, as well as their engineering applications, providing
references for the selection of in-situ bioremediation technologies in engineering applications. Moreover, this review discusses

future research directions in this area.
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% 35%, 7EXT 4 902.5 m® (&4 90 d BE S
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) 24k 0 M v J5E 3 SR 3 X R AT R 1 42 AR
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AR, FERRBOE FRY BB LT, I
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S B PRI, 0T - 25 TR O 22 A% 1 R AT LA
AR By bt fegp 0122 ) L, (FL) THI I 255 7 22 o 46 R 400
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B, TRESEBE R T SR A LR 1,

g BT LR W R A s R e R
15 Y TRME S MR £, B TR/ A
BERIRAE . 5 FHADE RSB L FES .

Table 1 Engineering cases for microbial remediation of hydrocarbon-contaminated soil

. Max pollution . Repair Repair
Location conditiopns (mg/kg) Remedial tech. tims (d) resulfs (%) References
Liaohe oilfield 20 000 Enhanced biopiles 180 96.2 [89]
A crude oil pipeline in 45 322 Chemical-biological integrated tech 90 84.5 [90]
Jiangsu Province
Zhongyuan oilfield 23 325 Plant-microorganisms dosing 120 85.7 [91]
Changging oildfiel 15 340 Physical-biological integrated tech 79 72.4 [92]
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