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Abstract: In order to investigate the effect of the coupling characteristics of a solid-phase
cellulose carbon source and a sulfur—iron composite filler on the advanced denitrification and phosphorus
removal from reclaimed water, the SCSC—S/Fe composite system and the S/Fe=SCSC composite system
were arranged according to the order of influent. The pollutant removal performance of the two composite
systems was evaluated under the same operating conditions. The results showed that the average removal
rates of TN, NO, =N, and TP in the SCSC-S/Fe composite system were 12.56 percentage points, 3.28
percentage points, and 17.59 percentage points higher than those in the S/Fe=SCSC composite system.

Scanning electron microscopy (SEM) analysis revealed that the surface of the sulfur—iron composite filler
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in the SCSC—-S/Fe composite system had a greater number of spherical denitrifying bacteria. X-ray
diffraction (XRD) patterns of the sediment from the sulfur—iron composite filler indicated that PO, in the
effluent was primarily removed in the forms of FePO,, Fe,(PO,),(OH),, and Fe,(PO,),*xH,0. Fe,(OH),CO,
was also observed in the SCSC—S/Fe composite system. This indicated that the synergistic effects of

heterotrophic  denitrification, iron-based autotrophic  denitrification, sulfur-based  autotrophic

denitrification, FeS autotrophic denitrification, and sponge iron denitrification were more effective in the

SCSC~-S/Fe composite system. Therefore, placing the solid-phase cellulose carbon source at the front end

%A2 5 H 11

of the sulfur—iron composite filler was the optimal coupling method in the process design.
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Fig.1 Schematic diagram of experimental setup
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Fig.2 Denitrification performance of different composite
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Fig.3 Phosphorus removal performance of different

composite systems
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Fig.5 XRD patterns of surface sediments on sulfur—iron

composite filler
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