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Development and Application of a Chlorine Disinfection Model for a Conventional

Waterworks
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Abstract: Aiming at a method of risk analysis for drinking water treatment, a statistical conceptual model was developed to simulate the
chlorination disinfection processes in a conventional waterworks. The model involved the chemical reactions among organic matter, chlorine
residuals; ammonia nitrogen and bromide as well as the physical and biological mechanisms in the coagulation-flocculations sedimentation and
post-chlorination processes. Field data from a typical waterworks demonstrated that the model could well predict the probability distribution of
the concentration of permanganate index, ammonia nitrogen and four kinds of trihalomethanes (THMs). A Monte Carlo simulation showed that
the violation probability of permanganate index and each THM of the effluent of the waterworks is extremely low as compared with the water

quality standards for urban water supply in China, however that of the total THMs is relatively higher and about 2.3% .
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Table 2 KS values of the objective functions in model calibration

TR

FRAR B P NH;-N  CHCl; CHBrCl, CHBr,Cl CHBr
I IH
SR A T 0.083 0.375 0.275 0.188  0.187 0.185
WREE-UIBELIG 0.208 0.125  0.364  0.212 0.163  0.165
g T 0.125 0.208 0.201 0.158 0.123 0.082
TR IT 0.083 0.250 0.208 0.141  0.125 0.190
50

+ CHCl3
~ 40 | " CHBCL .
2 ¢ CHBr,Cl
3- A CHBr3
®] 30
&
=
= 20 — .- ¥ N
= N .
Bl

*

0 | | | 1
0 10 20 30 40 50
R E 4 A 5 pg L

Bl1 KT H kK REBER RN ER R EE 583 b

Fig.1  Comparison of different percentiles between simulated and observed water quality of the effluent of the waterworks
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Fig.2  Probability distribution of CODy;, and THMs of the effluent of the waterworks
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Table 3  Guideline values of CODy,, and THMs and the

predicted violation probabilities
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