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Abstract: A novel biofilm sequencing batch air-lift reactor ( BSBAR) was used for attached
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mixotrophic microalgae culture to remove nitrogen and phosphorus from black odorous water. After 7 days
of culture, the concentration of attached biomass in BSBAR was 37. 5% higher than that in suspended
sequencing batch air-lift reactor (SBAR). The suspended biomass concentration was maintained under
12 mg/L, which could reduce the loss of algae and was beneficial to algal harvest. The algal yields of
BSBAR reached 0.096 ¢/ (L + d), which was 1.30 times that in SBAR. And the attached biomass in
BSBAR had a higher concentration of extracellular polysaccharide and dehydrogenase activity, the
stability of the reactor and the removal rates of pollutants were obviously enhanced. When the influent
NH, =N and PO, —P concentrations were 17 mg/L and 8 mg/L respectively, and HRT was 4 d, the
NH,; = N and PO;” - P concentrations of effluent were reduced to 1. 64 mg/L and 0. 19 mg/L
respectively by BSBAR, the removal rates reached 90. 4% and 97. 6% , respectively. It was in
accordance with class V criteria in Environmental Quality Standard for Surface Water ( GB 3838 —
2002). Thus, the treatment of black odorous water by mixotrophic algal biofilm in SBAR can not only
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improve algal yield, purify water quality, but also solve the problem of algal harvest.
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Fig.2 Change of COD concentration and pH value
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Fig.3  Change of suspended biomass in reactors
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Fig.4 Surface of algal biofilm
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Tab.1 Comparison of harvested algae in SBAR and BSBAR
W A SBAR | BSBAR

DW/(g-L™") 0.51 0.67
TR/ (g L7 - d™) 0.074 0.096

Chl —a ¥/ (mg - L™") 9.63 12.21

PTG Chl —a 5/ (mg - g7') | 18.88 | 18.22

DHA/(mg - L' - h™") 4.29 6.14

M oh St/ (mg - L") 10.80 | 16.85
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Fig.6 Ammonia nitrogen removal by SBAR and BSBAR
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