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Abstract: The characteristics and influencing factors of halogenated benzoquinones (HBQs)
disinfection by-products such as dichloro-p-benzoquinone (DCBQ), dibromo-p-benzoquinone (DBBQ),
2,3-dibromo-5,6-dimethyl-p-benzoquinone (DBDMBQ)) and tetrabromo-p-benzoquinone (TBBQ) generated
in chlorination disinfection of humic acid were investigated. The yields of DCBQ and DBBQ from humic
acid chlorination were higher than those of DBDMBQ and TBBQ. With the increase of reaction time, the
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concentrations of four halogenated HBQs showed a rapid increasing trend at first, then tended to be stable
and decreased slightly. With the increase of temperature, the formation of HBQs increased. Weakly acidic
conditions were favorable for the formation of HBQs. When the dosage of active chlorine was 3-30 mg/L,
the concentrations of DCBQ and DBBQ increased with the increase of chlorine dosage, while the
concentrations of TBBQ and DBDMBQ) increased first and then gradually decreased. With the increase of
DOC concentration, the formation of HBQs gradually increased, and the formation potential of HBQs per
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unit organic matter with molecular weight less than 1 ku was the highest.
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Fig.1 Influence of reaction time on formation of HBQs
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distribution of organic matter and formation

potential of HBQs

1 H DCBQFP/ | DBBQFP/| TBBQFP/| DBDMBQFP/
(kg mg!)|(ng-mg")| (ng-mg)| (ng-mg)

A A A 1.53 0.88 10.01 13.78
MW>30 ku 0.17 0.15 1.33 2.75
MW=10~30 ku| 0.50 0.25 5.56 10.51
MW=3~10ku | 1.25 0.50 2.99 2.99
MW=1~3ku | 3.59 2.29 10.57 17.75
MW<I1 ku 5.73 3.07 44.54 55.63
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I A5 ] 5 3 Y BN IR EE R AR08 /> HBQs Y AE
B

@ Bl DOC W B B I, HBQs A= il i 74 it
K, MW <1 ku 2H 53 B9 5407 Jit 52 A ALY HBQs A2 B
i  , DCBQ .DBBQ . TBBQ . DBDMBOQ %) 4= il 4 3
WM 5.73 welmg. 3. 07 pg/mg. 44. 54 ng/mg. 55. 63
ng/mg,
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SR WA, AR B 2 0 F RN S S5 A )
Jo1 5 SR I X BT /AR ) o 5 WU R — R I
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