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1. Introduction – UVC-sulfite based process has recently attracted some attention mainly due to its high 

efficiency of reductive removal of pollutants, especially halogenated organic chemicals [1]. However, 

mechanism of this system is still unclear in the presence of oxygen [2]. In this work, benzoic acid (BA) 

was selected as a target pollutant in water to probe the mechanisms and the factors governing the 

performance of  the UVC-sulfite system. 

 

2. Experimental – Photodegradation experiments were 

conducted in a 500 mL water-jacketed cylindrical glass 

reactor. A UVC lamp was placed at the center of the 

reactor and used as the excitation source. Aliquots were 

withdrawn at selected time intervals and quenched with 

HCl (1:1, v/v) prior to further HPLC analysis. 

 

3. Results and Discussion – Results showed that no 

efficient degradation of BA was observed when 

applying sulfite alone in dark, and only little 

degradation for direct photolysis (21% in 10 min 

reaction time), but the combined system of UVC-sulfite 

improved BA degradation significantly (78% at pH 

7.0), whereas a considerable improvement with pH 

increasing from 4.0 (29%) to 9.0 (95%) probably 

attributed to the distribution of sulfite species. The 

reaction followed a pseudo first order kinetic model, 

with degradation rate constants increasing linearly with 

concentrations of BA. Control experiments under 

different atmospheres were conducted to verify the 

oxidation and reduction properties of UVC-sulfite 

system at pH 7.0, and results showed that stirring 

(78%) > purging air (38%)  purging simulation air 

(38%) > purging N2 (24%) > purging O2 (18%), which 

demonstrated that an appropriate level of DO was 

important for efficient degradation of BA in UVC-sulfite system at pH 7.0. TBA almost had no effect on 

the degradation of BA, while ethanol had a slight inhibitory effect, but 5 mM and 10 mM ethanol had the 

same effect, indicating that neither ·OH nor SO4·- were the main active species.  

 

4. Conclusions – In addition to direct photolysis, the main active species for BA degradation were 

hydrated electron (eaq
-), SO3·-, and SO5·-. The selective conversion of organic pollutants in UVC-sulfite 

system was related to the ability of direct photolysis and reactivity with eaq
- and sulfate radicals. 
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Image 1. (a) Degradation efficiency of benzoic acid and (b) 

possible mechanisms in the UVC-sulfite system 

mailto:fengwu@whu.edu.cn

