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Efficiency and Kinetics of Triclosan Degradation in Aqueous Solution by UV/

Sodium Persulfate

LI Qing-song', LI Xue-yan’, YAO Ning-bo"*, LUO Jing-yu'?, LI Guo-xin', CHEN Guo-yuan', GAO Nai-yun’

(1. Water Resources and Environmental Institute, Xiamen University of Technology, Xiamen 361024, China; 2. School of
Environmental Science and Engineering, Suzhou University of Science and Technology, Suzhou 215009, China; 3. National Key
Laboratory of Pollution Control and Reuse, Tongji University, Shanghai 200092 , China)

Abstract;: UV activated sodium persulfate was employed to remove triclosan (TCS) in aqueous solution. The effects of several factors
such as UV wavelength, UV,,, intensity, sodium persulfate dosage, pH value, and HA on TCS degradation were investigated. The
second-order rate constants of free radicals ( -+OH, SO, ) reacting with TCS and their contributions to TCS removal were determined,
respectively. The dominant free radical was also identified. Furthermore, the TCS degradation efficiency in natural water by UV, /SPS
and UV,,,/H,0, was compared. Finally,the possible pathway and intermediate products of TCS degradation were analyzed with GC/
MS. The results indicated that UV, activated sodium persulfate could effectively remove TCS. The removal rate of TCS could reach
98. 15% within 100s under the conditions of UV wavelength of 254 nm, UV intensity of 11. 5 wW+cm ~*,sodium persulfate dosage of 1
mmol-L~" and TCS initial concentration of 275 wg+L~'. TCS degradation followed the pseudo-first-order kinetic model and the

pseudo-first-order rate constant was determined to be 0. 0392 s~

. Pseudo-first-order rate constant for TCS degradation increased with
the increase of UV, intensity (/) and sodium persulfate dosage within experiment ranges. The effect of UV wavelength on TCS removal
was not notable. Neutral condition was detrimental to TCS degradation. TCS removal was inhibited in the presence of HA. The reaction
rate constants for -OH and SO;~ reacting with TCS were 7. 62 x 10° L-mol ' +s ™' and 9. 86 x 10° L-mol "' +s ™", respectively. SO, "
was the dominant free radical and its contribution rate to TCS removal was 97.63% in UV,,/SPS system. The K value of UV, /SPS
was 4. 13 times higher than that of UV ,/H,0, process,which demonstrated that UV,,/SPS process could remove TCS more effectively
than UV,,/H,0,. The main intermediate products found were 2 ,4-DCP and phenol in the degradation process of TCS in Milli-Q water
by UV, /SPS.
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Table 1 ~ Water quality parameters of Bantou Reservoir

HUE/NTU TOC/mg-1."! UV,sy/cm ™! pH H5 3/ uS em ™!
8.24 ~8.30 2.402 ~2.813 0. 240 ~0. 301 7.40 ~8.00 175.0 ~178.2
1.2 STk
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FRIL— & =LY TCS e dir, R Sl K e A
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5 min FFEEAMT DU L& G Ha e, S AR B 3 1
R B EAER 1 B s A A 5.
1.3 stk

ARS8 o R B HPLC Fl GC/MS % BA £ TCS
S LR A = P AT 45 28 AT
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Fig. 1 Schematic diagram of the reactor
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Fig. 2 Degradation efficiency of TCS by UV,s, ,SPS and UV,s,/SPS
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Fig. 3 Degradation of TCS by UV/SPS at different UV wavelengths
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Fig. 4 Degradation of TCS by UV,s,/SPS at different UV intensities
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Fig. 5 Degradation of TCS by UV,s,/SPS at different dosages of SPS
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