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Abstract

Soil contamination with petroleum compounds is a major environmental challenge. Landfarming,
owing to its simplicity, low cost, and feasibility at large scales, is one of the commonly used
bioremediation methods for soils contaminated with petroleum hydrocarbons. This study aimed to
review the mechanisms governing landfarming, the factors controlling its efficiency, and innovative
strategies for its improvement. The review of previous studies indicated that landfarming performance
is primarily governed by three processes: pollutant transport, bioavailability, and biodegradation.
Accordingly, this study proposes a novel framework for classifying landfarming enhancement
strategies based on the principal process bottleneck. The proposed framework categorizes these
strategies into three groups: enhancement of biological capacity; improvement of pollutant
bioavailability and transport; and pretreatment and reduction of pollutant resistance. This framework
can provide a basis for the targeted selection of integrated approaches and improve landfarming
efficiency according to soil characteristics and pollutant type.
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