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Influencing Factors of Residual Chlorine Decay
Curve and Its Mathematical Model
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Abstract. Residual available chlorine curve and its modeling are essential for researches on disinfection
of recycling wastewater and dosing control in practice. Batch tests were conducted to investigate the decay
of chlorine in the disinfection of secondary effluent from wastewater treatment plants.- The influence of
some major parameters such as TOC, dosage and pH on the decay curve of free chlorine and chloramines
was evaluated. The first order, second order, parallel first order and polynomial order were used to simu-
late the decay curves for comparison. It was found that decay curves of chlorine and chloramines in recy-
cled wastewater followed the parallel first order and polynomial models. High TOC, low pH and/or high
dosage of chlorine increased the decay rate of chlorine.
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Fig. 3 Modeling of residual chloramines decay curve
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Table 1  Effects of TOC on coefficients of models

H TOC/(mg- L") k, k, x/ (1 -x)
4.7 0.1238  0.0059 1.63
4, 3.9 0.1778  0.0058 1.27
3.7 0.2187  0.0058 1. 00
WiH TOC/(mg-L™") a, b, —c¢
(x107%) (x107%)
4.4 -2.2641 6.0241  0.0085
a4 4.0 -1.6603 5.7473  0.0083
3.5 -0.3019 0.9408  0.0035
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Fig. 5 Effect of pH on residual free chlorine and chloramine

&2 pH A K Y4 Hh
Table 2 Effects of pH on coefficients of models

WiH pH k, k, x/ (1 -%)
9 0. 2355 0. 0053 1.03
4 7 0. 2547 0. 0061 1.17
5 0. 3152 0. 0071 1.40
WiEH pH ¢ b, —-c
L (x107%) (x107%)
9 -1.9638 5.6212 0. 0076
a8 7 -1. 6603 5.7473 0. 0083
5 -19.706 31.543 0.0194
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