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Abstract

In this study, three multi-amendment strategies for biostimulation, namely surfactant with biosolid, surfactant
with oil-degrading consortium, and surfactant with green waste, all with or without inorganic fertilizer, were examined for
their effectiveness of treating used mixed-oil contaminated soil. The contaminated soil contained 1130 mg kg-1
hydrocarbon in form of Total Petroleum Hydrocarbon (TPH). Surfactant with biosolid co-amendments and surfactant with
green waste co-amendments achieved 80-90% TPH removal. The addition of inorganic fertilizer to those treatments
stimulated the TPH removal to 95%, while surfactant single amendment reduced TPH to 42%. Co-addition of oil-degrading
consortium with surfactant exhibited no differences to surfactant single amendments. The addition of biosolid increased
substrate and bacterial density in soil. However, indigenous microorganisms proliferated in mixed-oil contaminated soil
when green waste and nutrients were added, resulting in stimulation of soil remediation without the addition of external
microorganisms.

Keywords: bioremediation, biostimulation, oil contaminated soil
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