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Progress on the formation and control of disinfection byproduct halogenated nitriles in drinking water chlorination
SHEN Kaiyuan , XU Bin , XIA Shengji,GAO Naiyun, LI Dapeng , TIAN Fuxiang. (Key Laboratory of Yangtze
Aquatic Environment , Ministry of Education, State Key Laboratory of Pollution Control and Resource Reuse,
Tongji University ,Shanghai 200092)

Abstract: Halogenated nitrile was a kind of nitrogen containing disinfection byproducts which produced in
drinking water chlorination. These substances shows highly carcinogenic and mutagenic indeed and their toxicity was
higher than traditional DBPs,such as Trihalomethanes(THMs) and the Haloacetic acids (HAAs). Base on the com-
prehensive literature review, the physical and chemical characteristics of the typical halogenated nitriles and their toxic-
ity on CHO cell were introduced, the concentration level of typical halogenated nitriles, such as cyanogen chloride
(CNCD and haloacetonitriles (HANs) ,in output water treated by different disinfection methods or at different treat-
ment stages was summarized,and the formation mechanism of halogenated nitriles was also described in detail. Since
halogenated nitrile shows low concentration and high polar fractions,very limited removal can be achieved in the con-
ventional treatment process. Thus, research on their formation control of halogenated nitrile should be stressed in

drinking water treatment,
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Table 1 Physical and chemical characteristics of the typical halogenated nitriles
e SEE(20 °C) .

R cAS 8 HER O T P TV 1gKen
AL AUE 506-77-4 CCIN 61. 47 1.186 12.7 —0.38
RILE 506-68-3 CBrN 105. 92 2.015 61.0

HWE 107-14-2 C;H,CIN 75. 50 1,193 126.0 0.23
BZ g 590-17-0 C2H;BrN 119. 95 1.761 154.5 0.20
ot ¥4 - 3018-12-0 C;HCL N 109. 94 1. 369 112.0 0. 14
X 2. k% =8 545-06-2 C,CIsN 144, 39 1. 440 85.7
RE I 83463-62-1 C, HCIBrN 154. 39 1. 680 139.0 0.28
TR 3252-43-5 C:HBr; N 198. 84 2.369 169.0 0.42
=ZHZIE 75519-19-6 C:Br;N 277. 74 2.938 129.8
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Table 2 The chronic cytotoxicity and acute genotoxicity of the haloacetonitriles on CHQO cell
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BRI 1.00 X 1078 3.21 X 1078 4,00 X 1075 3.85 X 107°
ZRZE 1.00 X 1076 2,85 X 1076 3.00 X 1073 4.71 X 1073
REZIE 7.00 X 1078 8,46 X 1076 2.50 X 107! 3.24 X 1071
AL 5.00 X 1073 6.83 X 1073 2,50 X 1074 6.01 X 1071
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Table 3 The concentration levels of CNCI
in different disinfection methods
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Table 4 Concentration range of CNX in different stages of treatment process

Y JEK BimE/ (pg s L7 B/ (pge L7H REM/ (pg+ L7H WEHRME B/ (uge LD

;AL E nd 9.0(5.0~16.0) 23(14~35) 22(13~32) nd 0.4(0~0.9

BILE nd ©6.9(4.1~9.1) 40(33~53) 40(33~53) nd 4.0(2.6~6.4)

w L& nd 15.9 63 62 nd 4.4
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Table 5 The concentration levels of haloacetonitriles in different disinfection methods pg/L

KRS FERER LRI ®ZHE , B2 —HE REZIE TR =RLE

1 A RE+ASTAE 0.2 0.4 0.7

2 A S+ 2 3 2

3 B 5+ 0.3 2.2 1 0.7

4 B 'K 0.9 0.2 6 2 0.6 0.1

5 C RE+EE 0.4 0.1 2 1 0.9

6 c ZHEAE+RSHEE 0.1 2 1 0.4

7 c FE+RE 0.6

8 c AR+ 0.6 0.4 0.2

9 D A5 +8rk 0.3 0.1

10 E 5+ % 0.7 13 1 0.1 0.4

11 F “EAEA RS 2 3 3 0.6

12 F Ak 0.4 3 2 2
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Fig.1 Mechanism of cyanogen halide formation
during chlorination of amino acid
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Fig. 2 Mechanism of halogenated nitrile formation
during chlorination of amino acid
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Fig.3 Mechanism of halogenated nitrile formation
during chloramination of amino acid
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