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Abstract: In response to the low treatment efficiency of lead-containing wastewater in mining
areas, a combined process using shell biochar combined with graphene oxide-enhanced ultrafiltration
(SB-GO-UF) was employed to treat lead-containing wastewater from mining areas. The removal effects of
this process on COD, NH,;-N, turbidity and Pb** were investigated. The results showed that under the
conditions of water temperature 21.0-29.0 C and pH 5.0-5.2, the combined process achieved good
removal efficiencies for COD, NH,—N, turbidity and Pb*, with average removal rates of 91.2%, 96.1%,
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97.6% and 95.3%, respectively. The removal rate of Pb** was 15%-28% higher than that of the

standalone ultrafiltration process and 18%—33% higher than those of the conventional process (aeration

method). The average effluent concentrations were 17 mg/L for COD, below 1.0 mg/L for NH,—N, less than
1.0 NTU for turbidity, and below 0.40 mg/L. for Pb* . The effluent quality met the standards of the
Emission Standard for Pollutants from Coal Industry (GB 20426-2006). When backwashing with clean

water, weak acid and weak alkali, the membrane flux could be restored to 63%, 88% and 83% of the new

membrane flux. Considering membrane damage, weak alkali backwashing was more effective for this

system.

Keywords: shell biochar; graphene oxide;
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Fig.1 Schematic diagram of experimental device
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Fig.6 Removal effect of different processes on turbidity
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Fig.7 Removal effect of different processes on Pb**
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