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LU Juan, XU Zhi-wei, WANG Yan ' | ¢ w &
(School of Environment and Architecture, Unlverslty of Shanghai for Science and Te(hnology, ghanghal 200093, Chlna)

Abstract: As a member of antidepressants, Venldfdxme glegrddatlon by UV was| 1nvest1gdted int this study The influence “of jinitial
concentratlon of Venlafaxme pH value, and water q;lﬁ-hty on venlafaxine removal were studied .} The* “results showed that Venlafaxme
degradatlon fittédthe/ pseudo first-order kmetlcs nodéL. The Teaction rate increased Wit the decrease of venlafaxine concefitration. 4"
was found that the h'lghest removal rate of Venldfdxme occurred at pH 10. The degradd}l‘on of Venldfdxme involves direct-photolysis and
self-sensitized photolysts- caused by hydroxyl [radical ( _pH) and singlet oxygen (£0,). Moreover the direct photolysis played a
dgminantjrole in the venlafaxine removal. Water matrix also affected venlafaxine degfadation. The results indicated that the degradation
rate| df Venldfdxme in the secondary effluent was lower than thdt in the ultrapure water. Inorganic anions“¢Br~, C1~, NO; , and NO, )
1mpdeted Venldfdx'fne removal, and the inhibigén of NO st stronger than others’. Both humic acid and fulvic acid also inhibited
venlafaxine decomposmon UPLC-MS/MS was used to perform full scan to identify intermediates of venlafaxine degradation. Five
degradanon pathways were proposed: (Ddemethylation; @deamination; @sequential hydroxylation of aromatic rings; @ring opening of
cyclohexane ; ®low-molecular-weight acid transformation. In addition, 87% of the N element in the molecules were transformed into
inorganic ions (ammonium ions and nitrate ions ).

Key words : venlafaxine ; antidepressants; UV ; transformation mechanism
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Table 1  Molecular structure characteristics of venlafaxine
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Table 2 Characteristics of ultra-pure water,

surface water, and secondary effluent
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Fig. 1 Effect of initial concentration on venlafaxine
degradation by UV
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Table 3 Kinetics parameters under different initial E 2 pH {EXT UV BRI E RSN o
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Table 4  Venlafaxine degradation rate constants under different conditions

4 Tu%ﬁﬁ[ln(co/cﬂ K/min ! R?

uv y=0.053 1x -0.059 7 0.0531 0.9992
UV +600 mg-L~" TPA y=0.0412x-0.109 5 0.0412 0.983 6
UV +3 600 mg-L~! IPA y=0.0264x-0.1407 0.026 4 0.969 5
UV +6 000 mg-L~'IPA y=0.0263x-0.143 1 0.0263 0.9705
UV +50 mg-L~" NaN, y=0.039 5x -0.2222 0.0395 0.9823
UV +100 mg-L.~" NaN, y=0.0234x-0.1267 0.023 4 0.968 4
UV +150 mg-L~" NaN, y=0.0233x-0.1266 0.0233 0.966 1
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1.0 —4— UV + 0mg-L™! IPA
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S
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0 . : h
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B3 AREFIEH IPA 0 NaN, Xt UV FEAR TR %R0
Fig. 3 Effects of IPA and NaN; dose on venlafaxine degradation by UV
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Table 5 Representative intermediates in the process of UV degradation of venlafaxine
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