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Abstract: Two iron salt coagulants, ferric chloride [Fe(lll )] and potassium ferrate [Fe( VI)], were
employed as pretreatment agents prior to ultrafiltration (UF). The removal efficiencies of the Fe(Ill)-UF
and Fe( VI)-UF processes were evaluated with respect to antibiotic resistance genes (ARGs), waterborne
pathogenic microorganisms, and organic matters in secondary treatment effluent. Additionally, the
effectiveness of these coagulation-assisted pretreatment methods in mitigating membrane fouling was
investigated. Compared with direct UF, both integrated processes demonstrated effective reduction of
pollutant concentrations in the secondary treatment effluent. Furthermore, the Fe( VI)-UF process exhibited
superior performance over the Fe( lll)=UF process in the removal of ARGs, UV ,,, and fluorescent organic

matters, while no significant difference was observed in dissolved organic carbon (DOC) removal between
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the two processes. Both Fe(lll ) and Fe(VI) pretreatment effectively mitigated membrane fouling, resulting
in an increase of 154.5% and 181.8% in membrane specific flux at the end of filtration, respectively,
compared to the direct UF. Fe(IIl ) pretreatment effectively mitigated both reversible and irreversible membrane
fouling. The fouling mechanism transitioned from standard blocking and intermediate blocking observed
in direct UF to cake layer filtration and intermediate fouling. In contrast, Fe( VI) pretreatment reduced
only reversible membrane fouling, with no significant alteration in the dominant fouling mechanism. The
-UF

and

membrane fouling characterization results indicated that, in comparison with direct UF, the Fe(VI)
process exhibited a significant reduction in hydrophilic substances, humic-like substances,

protein-like substances on the membrane surface. In contrast, only protein-like substances were reduced

% 21 #

in the Fe(Ill )-UF process.

ultrafiltration;
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Fig.2 Removal efficiency of ARGs in secondary treatment
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Fig.3 Removal efficiency of waterborne pathogenic
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microorganisms in secondary treatment effluent by iron
salt pretreatment
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Fig.7 Effect of iron salt pretreatment on membrane
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Fig.8 FTIR spectra of ultrafiltration membrane surface
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Fig.9 SEM images of ultrafiltration membrane surface
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