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Effect of Pre-chlorination Combined with Ultraviolet Disinfection on Formation
of Disinfection By-products Induced by Algae in Raw Water
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Abstract: The formation of disinfection by-products (DBPs) from dominant algae species, organic
matter, and algae in the raw water of the Danjiangkou Reservoir, located along the middle route of the
South-to-North Water Diversion Project, was systematically investigated under both pre-chlorination and
ultraviolet disinfection conditions. The potent oxidizing properties of sodium hypochlorite exhibited the
most significant impact on cyanobacteria. The intracellular organic matter of algae was not the primary
precursor of DBPs. Instead, the main precursors of DBPs were the organic matter and the extracellular
organic matter of algae in raw water. The formation potential of DBPs was assessed based on the chlorine
dosage. The synergistic UV disinfection could lead to the formation of increased DBPs when excess
chlorine was present.
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Tab.1 Types and proportions of algae in raw water

(phylum level ) %

S-S A | n
5H | 37.78 6.96 | 2449 | 21.68 | 1.73 | 4.97 | 2.39
6H | 39.50 38.57 6.89 | 7.09 | 4.65 | 3.30
7H | 36.78 | 10.71 | 21.09 | 22.90 3.82 | 4.70
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Fig.2 Change in morphology of dominant algal species

before and after pre-chlorination
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Fig.3 DBPs formation of dominant algal species under

pre-chlorination condition
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Fig.4 Change in morphology of dominant algal species
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Fig.5 DBPs formation of dominant algae species under

pre-chlorination with UV disinfection
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Fig.6 DBPs formation of algae IOM in raw water under

pre-chlorination condition
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Fig.7 DBPs formation of organic matter and algae EOM
in raw water under pre-chlorination condition
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Fig.8 DBPs formation of algae IOM in raw water under

24 72

pre-chlorination with UV disinfection condition
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Fig.9 DBPs formation of organic matter and algae EOM
in raw water under pre-chlorination with UV disinfection

condition
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