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Selective Oxidation of Fluoroquinolones by Chlorination and Enhanced Treatment by UV/
Chlorine Process

SHEN Yun, ZHAO Shirong, SHANG Weiwei, QIAN Yajie "
(College of Environmental Science and Engineering, Donghua University, Shanghai 201620, China)

Abstract This study investigated the reactivity of different FQs” structures with chlorine and the enhanced removal of primary amine
FQ by UV/chlorine. The tertiary amine methylpiperazine (levofloxacin, LVF) , tertiary amine ethylpiperazine ( enrofloxacin, ENR)
and secondary amino piperazine ( ciprofloxacin, CIP) were selected as the target compounds. The results showed that the removal rates
of LVF, ENR and CIP in 2 min were 96.4%, 91.5% and 10.3%, respectively. With the chlorine dosage of 75 wmol/L, the
consumptions of chlorine at pH value 7 were 87.07% , 58.57% and 23. 33% , showing selective oxidation towards FQs ( tertiary amine
methylpiperazine > tertiary amine ethylpiperazine > secondary amine piperazine). pH value can affect the degradation of FQs by
changing the species forms (HCIO, ClO™ and FQs ion form) and the generation of free radicals. The optimal degradation efficiency of
FQs was obtained at pH value 7. The primary amine FQ of CIP was recalcitrant by chlorination treatment and only 18. 32% removal

efficiency was obtained. Therefore, the combination of UV and chlorine was applied here to degrade CIP. The results showed that CIP
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degradation was increased to 96.29% by UV/chlorine. The natural organic matter (NOM) and NOj could inhibit the degradation of

CIP. CI” and HCO; had little impact on CIP degradation, which could even promote CIP degradation under high concentration.

Keywords chlorination fluoroquinones (FQs)
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Fig. 1 Schematic Diagram of Reaction Apparatus
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