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Degradation of Chloroquine Phosphafe by UV- actlvated Persulfate &
LI Yang, XU Bo-hui, DENG Lin*, LUO Wei [~} | [ S D “

(School of Civil Englneenr}.g, Southeast University, Nan]mg 211189 Chlna} o ¥ T

Abstract The degradanon of chloroquine phosphate ( CQP an ant OV{D 49 drug, was investigated in a.UV activaled persulfate &ystem (UV/PS). The second- 01der rale”
LOnbldmb of CQP with hydloxyl radicals (HO-) and jsu fdte Ladigls
concentration, pH, afitinorganic anions on the degladauon of CQP:wvere also systemaucally studied. Funhelmor a Kinetie mdqel was established to predictsthe concentration
of CQP aind major fie radicals.to explore its mechanism of 1nﬂuence The résults showed that the degradationt efficiency of CQP|could reach 91. 3% afier 10 min undet-UV/
PS:hich was significantly higher than that under UV, sunhght or PS alne. At pH 6.9, the second-order rateszeaction constants|of CQP with HO+ and SO, “were 8.9
x 10%E- (mql )_I and 114 x 1010 L+(mol+s) ~
(oncentratlons of PS dndl decreased w1th the addition of HCQy and o . The re,mﬂVal efficiency of CQP was inhibited under stronger alkaline conditions. N-de-ethylation,

cleavage of the C—N bonds_and hydrogen abstraction were proposed as the prmmpal pathways of CQP degradation based on LC-MS analysis. The mineralization rate of CQP

were determined using a/competition kinetics experiment, and the #ffects=of persulfdte-'

" respecme]y, and  the mdm dLllVC species was S0, . The degradation ate of CQP increased with increasing

could be irpplroved by increasing PS concentration and pH values. This study could be helpful for the treatment of anti-COVID-19 pharmaceutical wastewater.
Key words: ultraviolet; persulfate; chloroquine phosphate; kinetic modeling; advanced oxidation
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Fig. 1 Schematic diagram of experimental setup
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Fig. 2 Degradation of CQP in system of sunlight
UV, PS, and UV/PS
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UV/PS f&Z i #in NB ., BA F1 CQP, 45 41 1& 3 (b)
7R WA G O — 23l 1 A 456 =X (10) |
(12) A (13) "] LLAR k. g = 1.4 x 10"
L+ (mol-s) ™'

kNB(UV/H202ﬂEUV/PS) = kNB(UV) + k;{O-,NB[HO'J (10)

kCQP(UV/HZOZ) = kCQP(UV) + k;IO-,CQP[HO.] (11)

, _
kBA(UV/PS) = kBA(UV) + kSO;-,BA[SOAt : ] +

k;—[O~,BA[HO.J (12)
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e
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