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Abstract:  To describe the formation of the by-products during the chlorine disinfection of
reclaimed water, correlations between trihalomethanes (THMs) and the temperature (T) , pH, dissolved
organic carbon (DOC) , chlorine dosage (Cl,) and bromine ion (Br~ ) were investigated. Linear and
nonlinear regression models for THMs were developed to predict the formation and variation of THMs
during the disinfection process. The results showed that the main component of THMs were chloroform
(CHCI,) and dichloromonobromomethane ( CHBrCl, ). The main influence factors of THMs formation
were chlorine dosage, temperature and DOC. Chlorine dosage was considered as the primary influence

factor. The correlation of linear and nonlinear regression models for THMs prediction were 89.5% —90.8%
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and 90.8% —94.7% , respectively. The model could provide some guidance and reference for practical

production.
Key words: wastewater reclamation;
model; influence factor
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Fig.1 Schematic diagram of experimental device
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Tab.1 Variation range, mean value and standard deviation

of each index

i H e/ MBI R ABPT YR 2

IEEE/C 4.80(27.20(16.40 | 5.89

pH {8 7.61| 8.56| 7.97| 0.14

ekl DOG/(mg - L™') | 3.39| 7.05| 5.16| 0.82
T it/ (mg - L") | 5.43(12.00| 8.77| 1.51

Br /(mg-L™") | 0.59] 0.70| 0.64| 0.03

v |CHBrCl,/(pug - L™")| 8.66|23.31]12.87 | 3.68
Y%ﬁf CHCL/(pg - L") |23.21(72.30 |44.95|13.52
5 THMs/ (g - L°') 133.52/98.01/56.73 |16.65
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Tab.2 Prediction model formula and test results

(YN R’ P14
Cryye = —188.677 +0.3517 +8.428pH +6. 149DOC +7.330[ CL, ] +122.004[ Br~ ] 0.808 <0.000 1
L Cenay = —132.916 +0. 1387 +5. 628pH +4.721DOC +6. 141[ Cl, ] +77.881[ Br™ ] 0.821 <0.000 1
Conpe, = —47.319 +0. 156T +2.696pH +1.083DOC +1.564[ Cl, | +26.823[ Br ™ | 0.708 <0.000 1
CTHM,\ — 0 689 70.078 pH0.683 DOCO.&O() [ Clz ] 1.092 [ BI‘_ ] 1.261 0 823
NL C(jH(113 — O 477 TO.OZS pHO.486 D0C0.635 [ Clz 1 1.263 [ BI_— ]0.890 0 827
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Tab.3 Partial correlations between THMs yields and

influence factors

m H T pH {H DOC maE&E Br~
THMs 0.232 | 0.140 | 0.500 | 0.850 | 0.386
CHCI, 0.119 | 0.119 | 0.492 | 0.865 | 0.323

CHBrCl, | 0.377 | 0.171 | 0.364 | 0.798 | 0.334
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Fig.2 Relationship between observed and predicted values
of multiple regression models
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