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Abstract: Modified biochar (PMBC+PSB) was synthesized from phosphorus solubilizing bacteria (PSB)
modification of pig manure biochar (PMBC), and its performance and mechanism on U(VI) removal from
water were analyzed. The samples obtained were characterized by SEM, EDS, TEM, XRD, FTIR, XPS and
BET. The results showed that the biochar (PMBC+PSB24), prepared with 24 h of PMBC modification,
displayed the best U(VI) removal effect. Compared with PMBC, biochar (PMBC+PSB24) exhibited
significantly increased pore structure in its inner wall and an increment in the specific surface area as well
as total pore volume by 88.1% and 40.8%, respectively. Under the conditions of temperature 30 °C, pH 4,
U(VI) initial mass concentration 10 mg/L, and dosage of PMBC+PSB24 0.02 g/L, the removal rate of U(VI)
in water by PMBC+PSB24 could reach 99.46%, and the maximum adsorption capacity of PMBC+PSB24
for U(VI) in water was 533.078 mg/g, 26.97% higher than that of PMBC. The adsorption process was in
accordance with the Freundlich isothermal model and the proposed secondary kinetic model. Radial crystals,
which were metasuranite [K(UO,)(PO,)*3H,0], were found on the surface and inside the bacterium of
PMBC+PSB24. The abundance of surface functional group was higher than that of PMBC, and the main
groups involved in adsorption were hydroxyl and phosphate groups. The main U(VI) removal mechanism of
modified biochar was surface complexation and mineralization precipitation. After five adsorption-
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desorption cycles, the adsorption capacity of the modified biochar only decreased by 8.90%, showing good

regeneration performance.

Key words: U(VI); phosphorus solubilizing bacteria; phosphorus-rich biochar; biological modification;

water treatment technology
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Table 2 Fitting parameters of kinetic equation for adsorption
of U(VI) by PMBC+PSB24
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