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Abstract: Wheat straw biochar was used for the soil microcosm experiments with different forms of exogenous N (sodium
nitrate, ammonium sulfate, urea) added and the soil C/N ratio (100/15, 100/10, and 100/5) adjusted, aiming to investigate the
regulatory role of nitrogen forms and soil C/N ratio in the biodegradation of petroleum hydrocarbon (PHs). The removal of
PHs was enhanced in biochar—treated soil with sodium nitrate at a soil C/N ratio of 100/5 (BC5+N1), compared to other
biochar and exogenous nitrogen co—applied treatments (BC+N). Under the optimal biodegradation conditions of BC5+NI1, a
higher long—chain alkanes (LCA) removal efficiency was observed compared to CK and BC treatment. In terms of polycyclic
aromatic hydrocarbons (PAHs), its degradation potential was higher with comparison to CK treatment, but lower than BC
treatment. Such promoted removal of LCAs could be ascribed to the synergistic effects of biochar and exogenous nitrogen.

The reduced degradation of PAHs is likely due to competition between the exogenous nitrogen and PAHs for similar sorption
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sites on the biochar surface. This study emphasizes the critical roles that both the form of exogenous nitrogen and the soil C/N

ratio play in determining PAHs removal efficiencies. The amendment of biochar with sodium nitrate led to improved hydrocar-

bon removal, likely due to the coupling of nitrate reduction with PAHs biodegradation through electron transfer. Co—applica-

tion of biochar with inorganic nitrogen sources in oil—contaminated soil resulted in better PAHs removal at a soil C/N ratio of

100/5, while biochar combined with organic nitrogen (urea) was more effective at a soil C/N ratio of 100/15.
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Table 1 Physicochemical properties of the target oil-contaminated soil
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Table 3 The elemental composition and pore structure of WS500
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Fig.1 FTIR and XRD spectra of wheat straw biochar prepared under 500 ‘C(WS500)
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Fig.3 Degradation process and kinetics of the total contents for LCAs and PAHs in BCS5 treatment
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Table 4 Removal efficiencies of petroleum hydrocarbons
in treatment CK, BC5 and BC5+N1
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Fig.4 Removal efficiencies of LCAs and PAHs in BC+N treatment after 84 d incubation
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