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Kinetics of Monochloramine Decay in Disinfection of Drinking Water
LIU Shao-gang, ZHU Zhi-liang, HAN Chang, QIU Yan-ling, ZHAO Jian-fu
(State Key Laboratory of Pollution Control and Resource Reuse, Tongji University, Shanghai 200092, China)

Abstract: The model of second-order reaction kinetics has been used to fit the monochloramine decay in water samples by nonlinear imitation.
Several factors were investigated, including pH» temperature, carbonate; bromide; iodide concentrations and natural organic matters in this
system. The results showed that pH value was an important factor on the monochloramine decay rate, especially when pH was below 7.0.
Temperature and carbonate levels also had obvious effect on the monochloramine decay. Co-existence of bromide anions had different impact
under different pH values. At pH 6.60, monochloramine decay rate tended to decrease dramatically with the increment of bromide levels.
However, when pH was above 7.60, 0.1 mg/L of bromide hardly affected the decay rate of mononchloramine. Co-existence of iodide showed
stronger effect on the decline rate of monochloramine than that of bromide. It was demonstrated that the second-order kinetic model could fit
well the experimental results of monochloramine decay reaction under the conditions of bromide or iodide co-existence. The results of this study
will be of benefit to the theory and technology of drinking water disinfection, especially for the reduction of DBPs and the control of disinfectant
dosages in the area of coastland and estuary.
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Table 1  Kinetic parameters of monochloramine decay under different conditions
Jr5 SEHG D E o/ L* Cmol*h) ! M u R
1 pH=6.55 250 0.736 5.34x1073 0.883
2 pH=7.60 150 0.383 0.019 0.972
3 pH=8.30 64 0.842 5.0x1073 0.922
4 T=4%C 70 0.184 0.014 0.718
5 T=25C 340 0.301 0.011 0.972
6 T=35C 6.59 x 10° 0.327 0.008 0.972
7 erco, = 1 mmol/L 350 0.420 0.010 0.988
8 er.co, =4 mmol/L 580 0.382 0.019 0.955
9 er, coy = 10 mmol/L 1.34x 10° 0.401 0.043 0.979
10 Br~ =0.1 mg/L 152 0.852 1.5x107? 0.967
11 Br~ =0.5 mg/L, pH = 6.55 1.93 x 10° 0.984 1.8x107* 0.989
12 Br~ =1 mg/L, pH=6.55 18.4 % 10° 1.890 -6.36x107? 0.989
13 Br~ =2 mg/L, pH=6.55 23 x 10° 0.999 8.33x 1077 0.957
14 Br~ =0.1 mg/L, pH=6.55 160 0.999 1.977x10°° 0.971
15 Br~ =0.5 mg/L, pH="7.60 536 0.522 0.014 0.960
16 Br~ =1 mg/L, pH =7.60 2.6x 10° 0.956 1.4x1073 0.967
17 Br~ =2 mg/L, pH=7.60 7.2x10° 1.101 -9.1x1073 0.979
18 1= =0.02 mg/L, pH=7.60 22.4%10° 1.017 -5.89%10°7 0.945
19 I~ =0.1 mg/L, pH=7.60 5.5%10° 1.023 -9.81x107° 0.908
20 I" =1 mg/L, pH=7.60 2.95x 10° 0.633 0.014 0.895
21 TOC = 3.5 mg/L, pH = 6.60 265 0.703 6.27x 1073 0.963
22 TOC =5.0 mg/L, pH=7.60 328 0.952 9.32x10°* 0.922
23 TOC =3.5 mg/L, pH = 6.60 172 0.322 0.019 0.783
24 TOC = 5.0 mg/L, pH=7.60 198 0.475 0.011 0.751
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Fig.2 Effect of temperature on monochloramine decay
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