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Removal Efficiencies and Mechanism Research on Four Sulfonamides and Thelr

Acetyl Metabolites in a Wastewater Treatment Plant. |
WANG Da-peng'*, ZHANG Xian'" ,/YAN Chang zhou'
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Abstract A(ety.l rmetabohtes are the major ;netab‘ohte‘q of sulfonamides. In ordér to 1nve§t1gate the removal me¢hanism of fou-r
commonly used, sulfonamides and their ‘metabolitéd’ in wastewater treatment plants"" sulfonamides and their corresponding “acetyl
metabolites in fwastewater and sludge in o wasfewater thedtment plant equipped’ with” A>/0 in Xiamen City were sampled. Sample
sélection was based om ithe hydraulic retention’time. Solid'phase extraction followed by high' performance liquid chromatography tandem
mass’%pecrrometry (HPLC MS/MS) was applied to janalyze the” target compounds. Results showed that six out of eight of the target
comppunds were detected in the wastewater, while flve“welre detécted in the sludge. Based on the removal efficiencies overall and of the
different gompartments,, the concentration of sulfamethazine was almost unchanged during wastewater treatment plant ( WWTP )
processes, the other sulfonamides were removed with different removal efficiencies. Removal efficiencies varied for every compartment.
The potential removal pathways were analyzed based on the mass balance of the target compounds. The removal pathway of
sulfamethazine was sludge adsorption, while the potential removal mechanism of sulfamerazine, sulfadiazine, and sulfamethoxazole was
biodegradation.

Key words ; sulfonamides ; acetyl metabolites; removal efficiency; wastewater treatment plants (WWTPs) ; mass balance
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Fig. 1 | Schematic diagram of the WWTP
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Table 1  Mass load and mass balance of target compounds

A=y’ M/g-d! M,/g-d"! M /g-d! M/g-d"! M5/ %
Ac-SMZ 3.282 1.728 0 1.554 47.3
Ac-SM1 0. 944 0. 131 0 0.813 86. 1
Ac-SM2 0. 290 0.238 0. 049 0. 004 1.2
SD 0. 495 0.073 0.010 0.411 83.2
SM2 0.115 0.114 0.022 -0.022 -19.1
SMZ 1.05 0.295 0. 029 0.726 69.2
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