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Abstract [ Objective ]  Attention is always paid to the water quality safety issues arising from the combined pollution of natural
organic matter (NOM) and emerging contaminants in source water, and photocatalysis-ulirafiltration coupled technology is provided as
a solution for their synergistic removal. [ Methods | Based on the photocatalytic oxidation technology generated by UV-excited reduced
graphene oxide-supported bismuth oxide-titanium dioxide ( Bi,0,/rGO/TiO,) composites, an integrated photocatalysis-ultrafiltration
process was constructed; its performance for the removal of NOM and a typical emerging contaminant, tetracycline ( TC), was
investigated, the operating parameters including Bi,0,/rGO/TiO, dosage, light intensity, aeration rate, and hydraulic retention time
(HRT) were optimized, and the synergistic effect of photocatalytic pre-oxidation-ultrafiltration for NOM removal and the membrane

fouling characteristics were clarified. [ Results ]  The optimal operating parameters for the Bi,0,/rGO/TiO, photocatalytic pre-
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oxidation-ultrafiltration combined process were determined as a Bi,0,/rGO/TiO, dosage of 1.0 g/L, a UV lamp power of 12 W, an
aeration rate of 200 mL/min, and an HRT of 3.0 h. Under these conditions, the removals of UV absorbance at 254 nm (UVy,),
dissolved organic carbon (DOC), and TC were recorded as 46.29%, 40.12%, and 90. 14%, respectively. Excellent removal
performance for hydrophobic organics, low-molecular-weight (<60 ku) organics, and tryptophan-like fluorescent organic compounds
was exhibited by the combined process, with Bi,0;/rGO/TiO, photocatalytic oxidation serving as the dominant mechanism. No obvious
mechanical abrasion was caused on the ultrafiltration membrane surface by the Bi, 0,/rGO/TiO, composite. In the membrane cake layer

formed during continuous operation, organic pollutants, including tyrosine-like and tryptophan-like proteins and soluble microbial by-

products were detected, and proteins and polysaccharides were identified as the main membrane foulants. [ Conclusion |

Excellent

treatment performance for NOM and emerging contaminants in micro-polluted water is achieved by the photocatalysis-ultrafiltration

coupled process, and a technical reference is provided for the advanced treatment of similar source water.

Keywords Bi,0,/rGO/TiO,; photocatalytic oxidation; ultrafiltration ( UF ) ; natural organic matter (NOM ) ; tetracycline (TC) ;

membrane fouling
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Fig.2 Performance of Combined Process of Pre-Photocatalytic Oxidation-UF
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Fig.3  Operating Parameter Optimization of Pre-Photocatalytic Oxidation-Ultrafiltration Combined Process
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Fig. 4 Synergistic Effect of Photocatalytic Pre-Oxidation and UF on Pollutants Removal
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Fig.5 Removal Characteristics of NOM by Pre-Photocatalytic Oxidation-UF Combined Process
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