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Abstract: To control the addition of chlorine disinfectant in drinking water disinfection technology, and to combine the coagulation
and disinfection units to reduce energy consumption, a quaternary ammonium chitosan-based flocculant (CTS-g-CHPTAC) with dual
functions of flocculation and sterilization was developed. This flocculant effectively removes kaolin and Escherichia coli from
wastewater. Material characterization results showed that CTS-g-CHPTAC had a higher cationicity (29.51%) and better water
solubility. Flocculation performance tests indicated that the turbidity and bacterial removal rates of CTS-g-CHPTAC reached up to
98.5% and 99%, respectively, when dosages were 0.2mg/L and 2mg/L. Meanwhile, the removal rate was as high as 97% when the
dosage of CTS-g-CHPTAC was only 1~1.6mg/L in the mixed simulated wastewater, and the removal rate of mixed pollutants was as
high as 95% within the pH range of 5~11. It is speculated that CTS-g-CHPTAC's higher cationic content and rougher surface
topography enhance charge neutralization, adsorption bridging, and net sweeping effects, leading to improved flocculation.
Furthermore, CTS-g-CHPTAC has bactericidal function, which can interact with the cell wall and cell membrane of E. coli through
the quaternary ammonium group on CHPTAC and the amino group on chitosan and kill E. coli.

Key words: Chitosan-based flocculants; Quaternary ammonium modification; Escherichia coli; Kaolin; Water treatment agents
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Fig.2 SEM images of CTS at different magnifications:(a)
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Fig.3 SEM images of CTS-g-CHPTAC at different
magnifications:(a) 2000x; (b) 10,000x
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