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Abstract

etroleum hydrocarbon contamination is one of the most important
environmental challenges arising from petroleum activities and, due
to the persistence and toxicity of these compounds, requires efficient
and sustainable methods for the remediation of contaminated soils.
This study investigated the individual and combined effects of
Vetiveria zizanioides and wheat straw-derived biochar on the removal
of total petroleum hydrocarbons from contaminated soil. the
experiment was conducted under pot conditions using treatments
consisting of vetiver, biochar at two rates of 2% and 5% (w/w), and
their combination. The soil was contaminated with 6% (w/w) crude
oil, and the samples were maintained under controlled conditions for
six months. total petroleum hydrocarbon concentrations were
determined gravimetrically at the beginning of the experiment, after
one month, and at the end of the experimental period. the results
showed that the combined application of vetiver and 2% biochar
resulted in 19.9% removal of total petroleum hydrocarbons, which
was significantly higher than that achieved by the individual
application of vetiver (11.18%) and 2% biochar (8.88%), indicating a
synergistic effect of these two methods. However, the highest removal
efficiency (21.4%) was observed for the treatment with 5% biochar
alone, which showed better performance than the combined treatment
of vetiver and 5% biochar (14.7%). These findings indicate that the
efficiency of combining phytoremediation and biochar depends on the
amount of biochar applied, and that at higher amounts, the physical
adsorption of pollutants by biochar may prevail over biological
processes in the rhizosphere. Overall, the simultaneous use of vetiver
and biochar, particularly at 2%, is considered an effective,
economical, and environmentally friendly strategy for the remediation
of crude oil-contaminated soils. Field studies and investigations of
changes in microbial communities are recommended to optimize this
technology at a practical scale.
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