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Abstract: With the acceleration of the industrialization process, organic chlorinated hydrocarbon contamination has become
one of the serious challenges facing the global groundwater environment, especially in the Beijing—Tianjin—Hebei region with
complex hydrogeological conditions, where traditional bioremediation technologies often fail to achieve satisfactory results. This
paper addresses the issue of low bioremediation efficiency of groundwater contamination under complex geological conditions.
A degrading strain isolated from a typical chlorinated hydrocarbon—contaminated site was studied. The strain was identified
as Stutzerimonas kunmingensis GF—1(named GF-1). The strain’s growth and dichlorobenzene degradation results indicate

that the strain can directly utilize dichlorobenzene and decompose it. This paper also studied the construction of a new type
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of biochar composite microbial agent material using straw—based biochar as a carrier. The degradation experimental results for

the new material show that, when the initial concentration was 500 mg/L, and only the degrading strain was present, the removal

rate of dichlorobenzene was 70.48 %. In the system with biochar carrying the degrading strain, at an initial concentration of

800 mg/L, the dichlorobenzene degradation rate remained at 75.36 %. Biochar carrying the degrading strain can effectively

enhance biodegradation. The pilot experiment conducted at the actual contaminated site showed that after 33 days of enhanced

bioremediation, chlorobenzene, dichlorobenzene, 1,2—dichloroethane, trichloroethane, and trichloroethylene all met the Class

IV groundwater quality standard (GB/T14848-2017). The biochar—enhanced bioremediation technology has low secondary

pollution risk, controllable costs, and good engineering application prospects.
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Fig.8 Removal efficiency of dichlorobenzene by biochar-
supported microbial agents
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Tab.1 Permeability coefficient results

+JE 25 K/(em-s™) +JE 25 K/(em-s™)
AR 0.5~1 [l e 0.000 1~0.001
b Bk 0.01~0.1 Ayt 107°~107°
Ay 0.01~0.05 W EE+ 107°~10™
4 0.001~0.005 Tt 107~10°
b 0.000 1~0.002 MR EE 1078~107°
U 0.000 1~0.001 e gk - 1070~1078
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Fig.9 Changes of different pollutants in the pilot-scale experiment
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