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Removal of Antibiotics from Dairy Farm Wastewater by Modified SBR Process
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Abstract:  Organic matter and antibiotics in dairy farm wastewater are detrimental to their return
to the field. Therefore, a modified SBR (plug-flow SBR) process with anoxic zone was applied to treat the
dairy farm wastewater produced intermittently under the condition of dry manure cleaning, and the
removal of antibiotics by the process was investigated. When COD, NH,"=N, TN and TP concentrations in
the influent were 1 234-4 696 mg/L, 768-1 365 mg/L, 880-1 370 mg/L. and 5.62-12.02 mg/L
respectively, after treatment by modified SBR process, the effluent COD was decreased to 401-544 mg/L.,
the effluent NH,"~N was always less than 10 mg/L, the average loss rate of TN was 22.38%, and TP was
basically not removed. The total concentration of sulfonamide and B-lactam antibiotics in the dairy farm

wastewater ranged from 3.84 pg/L to 4.48 pg/L, and the total removal efficiency of the two kinds of
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antibiotics by the modified SBR process reached 72.97%-90.82%. The modified SBR process also had

good removal performances to 10 kinds of sulfonamide antibiotics with high concentrations (50 pg/L for

each, 500 pg/L in total), and the removal efficiency reached 95.75%-95.97%. Biodegradation was the

main pathway to remove sulfonamide and B-lactam antibiotics from dairy farm wastewater. In addition, the

removal of sulfonamide antibiotics had an important relationship with the breaking of S—N bonds in their

molecular structure. Under the condition that COD removal was not affected, the dosage of alkalinity

could be reduced by adjusting the return flow of mixed liquid or the inflow of the reactor, thus reducing

the operational cost.
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Fig.1 Schematics of modified SBR process
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Tab.l Operating conditions during stable operation stage
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Fig.2 Change of COD concentration in modified SBR

process during stable operation stage
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Fig.3 Removal effect of antibiotics with low concentration

by modified SBR process
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Fig.4 Removal effect of antibiotics with higher

concentration by modified SBR process
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Fig.5 Change of nitrogen concentration in modified SBR

process during stable operation stage
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