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1. Introduction – Iron titanate (Fe2TiO5) is a low-cost and environmentally friendly material, which has 

been widely studied in the energy and environmental fields[1, 2]. However, there are few reports about 

Fe2TiO5 in water treatment. Most research involving sulfate-radical-based Advanced Oxidation Process 

(SR-AOPs) focuses on peroxymonosulfate (PMS) and persulfate (PS) nowadays[3]. There is rare research 

focusing on sulfite which is a common residual product of flue gas desulfurization. In this work, AO7 

was used as a model contaminant, and the heterogeneous catalytic performance of the Fe2TiO5-sulfite 

system for AO7 removal was investigated. It was expected that this work could supplement the 

mechanism using Fe2TiO5 to activate sulfite. 

 

2. Experimental – The Fe2TiO5 was characterized by Scanning Electron Microscope (SEM), 

Brunner−Emmet−Teller (BET) measurement, and X-ray diffractometry (XRD). The effects of initial pH, 

Fe2TiO5 addition, sulfite addition, and initial concentration of AO7 were investigated. Co-exist anion, 

quenching, and Nitrogen aeration experiments are further done to investigate the reaction mechanism of 

the system. In the end, the reusability and Iron ion leakage of catalyst Fe2TiO5 were tested. 

 

3. Results and Discussion – The Fe2TiO5-sulfite system is slightly 

limited by pH value. It can function normally within pH values 

ranging from acid industrial wastewater and natural water. Solely 

adding Fe2TiO5 or sulfite does not affect the degradation of AO7. 

Increasing Fe2TiO5 can boost the reaction rate of the system. When 

the concentration of sulfite is below 2 mmol/L, the degradation 

increases with the increase of sulfite, but further addition of sulfite 

will hinder the degradation of the system. This system is capable of 

100% degradation to AO7 of 2 mg/L in 50 min. Besides, by setting 

a series of parallel experiments, it is found that this system performs 

best under the conditions: pH = 6, [Fe2TiO5]0 = 1.2 g/L，[Na2SO3]0 

= 2 mmol/L, it eventually achieves above 90% degradation to AO7 

of initial concentration of 10 mg/L. Both HCO3
- and HPO4

2- will 

have a negative effect on the activation of the catalyst, while HPO4
2- 

has a bigger impact on the degradation of the system. By using 

methanol and tert-butanol of different concentrations to quench 

radical, it is confirmed that sulfate radical is the main reactive stuff 

in this degradation system, and Nitrogen aeration will significantly 

interrupt the generation of sulfate radicals. Nevertheless, through recycling experiments, this catalyst 

performs favourable stability. Also, this catalyst has negligible Iron ion leakage. 

 

4. Conclusions - This system uses reusable catalyst Fe2TiO5 to activate sulfite for the potent generation of 

sulfate radicals capable of degrading organic pollution such as AO7. Thus, this method owns great value 

and potential in degrading organic pollution in wastewater. 
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Figure 1.(a) time-dependent UV–vis absorption spectra changes 

during AO7 degradation and (b) the reaction mechanism for 

degradation of AO7 in the Fe2TiO5-sulfite system 
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