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Abstract [ Objective] Dissolved divalent manganese ions [ Mn( I ) ] are difficult to remove efficiently in water treatment plants
(WTPs). Once entering the pipe networks system, they may be re-oxidized and deposited on pipe walls, posing a potential risk of
“yellow water”. Pre-chlorination is a commonly used pre-oxidation method in WTPs, but the oxidation of Mn( I ) by chlorine in a
homogeneous system is very slow, making it ineffective for Mn( I[ ) removal. Previous studies have found that adding a small amount
of powdered activated carbon (PAC) significantly catalyzes the Mn( Il ) oxidation process by chlorine. However, the effects of organic
matter and other components in raw water on the practical Mn( Il ) removal efficiency of this technology, as well as the influence of
PAC on disinfection by-products formation during chlorination, remain to be investigated. [ Methods ]  This paper evaluated the
performance of PAC-catalyzed chlorination for Mn( Il ) removal in actual raw water from a southern City, and examined the impact of

PAC addition on the formation of disinfection by-products during chlorination. [ Results ] Regarding the order of chemical addition,
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simultaneous addition of PAC and chlorine, or adding PAC before chlorine, achieved better Mn( Il ) removal than adding chlorine
before PAC. The latter resulted in rapid consumption of chlorine by organic matter before it could react with Mn( I ), though the
overall difference was not significant. Increasing the PAC dosage significantly enhanced Mn( I[ ) removal efficiency, but raising the
chlorine dosage to improve Mn( Il ) removal led to increased disinfection by-products formation. [ Conclusion]  Overall, during the
catalytic chlorination of Mn( Il ), PAC addition not only greatly promotes Mn( Il ) oxidation but also simultaneously adsorbs and
reduces disinfection by-products in water, achieving synergistic control of both  Mn( Il ) and disinfection by-products. This paper
provides practical guidance for WTPs using pre-chlorination for Mn( Il ) removal while managing disinfection by-products issues.

Keywords powdered activated carbon (PAC)  chlorine ( Cl) disinfection by-products
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