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Study on the removal of chlortetracycline in water through UV-activated
persulfate process

LI Shuo, GAO Naiyun, XING Meiyan, ZHANG Yansen, WANG Shuaifeng, SUN Ziwei

(State Key Laboratory of Pollution Control and Resources Reuse( Tongji University) , Shanghai 200092, China)

Abstract; To solve the deficiency of organic micro-pollutants removal in traditional technologies, the degradation
study of chlortetracycline ( CTC) in aqueous solution using UV activated persulfate technology (UV/PS combined
process) was carried out. The removal effectiveness of CTC with UV process, PS process and UV/PS process was
compared. Then the effects of initial CTC concentration, persulfate dose, as well as pH on the degradation rate of
CTC were discussed. The active free radical in the reaction system was identified, and the reaction rate between the
radical and CTC was determined. The results showed that CTC degradation with these three processes followed
pseudo-first-order kinetic, and CTC removal efficiency can be significantly improved through the combination of UV
process with PS process. The CTC degradation rate increased considerably as the persulfate dose increased, but
decreased as the initial CTC concentration increased. The observed oxidation kinetic constant was influenced by pH
values, and reached its highest and lowest level at pH 3 and 7 respectively.The active radical in the UV/PS process
- was 8.8x10° L » mol™" - 57",
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Fig.1 Experimental schematic
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Fig.2 Degradation rates of CTC in different systems
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Fig.3 First-order kinetics of CTC degradation in different systems
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Fig4 CTC degradation rates for different initial CTC concentrations
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Tab.1 Effect of initial CTC concentration on first-order kinetic

parameters of CTC degradation

[CTC]y/ ko 92/
— R EITR r?

(mmol « L") min™" min
0.005 y=-0.075 4x-0.076 7 0.0754  0.991 9 9.2
0.010 y=-0.0453x-0.0052 0.0453 09917 153
0.015 y=-0.026 7x-0.053 1 0.026 7 0.9894 26.0
0.019 y=-0.025 1x-0.0334 0.0251 0.9918 27.6
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Fig.5 CTC degradation rates for different PS dosages
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Fig.7  CTC degradation rates for different pH values
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Tab.2  Effect of pH on first-order kinetic parameters of CTC

degradation

X kops/ 62/

pH . CIVIE iy r
min~! min
3 ¥y=-0.049 0x+0.051 6 0.049 0 0.987 7 14.1
5 y=-0.043 5x-0.087 4 0.043 5 0.986 6 15.9
7 y=-0.041 1x-0.097 4 0.041 1 0.993 0 16.9
9 y=-0.0425x+0.014 7 0.042 5 0.991 0 16.3
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Tab.3  First-order kinetic parameters of CTC degradation in the
existence of TBA or EtOH

S %A — R IR kp,/min”! r 6" /min
ZEHEE  y=-0.041 6x-0.0470 0.0416 09909  16.7
A EOH  y=-0.003 2x+0.003 2 0.0032 09894 216.6
B TBA  y=-0.013 2x+0.0130 0.0132 0.9965  52.5
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