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1. Introduction – Reclaimed wastewaters have been considered an appropriate alternative water source

for several uses but often they should be chlorinated to maintain a residual protection against

microbiological growth. However, this practice can lead to secondary reactions with organic matter and

subsequent formation of halogenated compounds [1,2].

This work presents a study on trihalomethanes (THM) formation in synthetic wastewaters, disinfected

with different doses of sodium hypochlorite (NaOCl).

2. Experimental - Synthetic wastewater was prepared in the laboratory, according to Saby et al. [3], with

the following characteristics: Chemical oxygen demand – 330 mg L-1 O2; total nitrogen – 58 mg L-1 N;

ammonia – 36 mg L-1 N-NH4; nitrate – 2 mg L-1; phosphorous – 10 mg

L-1; pH – 7.7 [3]. A NaOCl solution, 12 to 15 % active chlorine, was 

used for the chlorination reactions and the free chlorine content was 

determined by titration. In order to investigate the influence of chlorine 

dose and reaction time on THM formation, different volumes of the 

NaOCl solution were added to 1000 mL of the prepared wastewater 

and samples were taken at different reaction times for analysis.

3. Results and Discussion - As shown in table I, the residual chlorine

concentration decreases sharply in the first 12 hours of reaction and

then it decreases more gradually, suggesting the reaction between 

chlorine and organic matter occurs mainly in that period of time. THM 

concentrations were determined after 2, 6, 12, 24 and 96 h of reaction.

The chloroform concentration was 6 μg L-1 after 2 h and then only a

slight increase was observed along the time. Only chloroform was quantifiable and the other three

trihalomethanes were barely detected. An almost linear relationship between the initial chlorine

concentration and the formed chloroform content after 6 h of reaction was observed.

4. Conclusions – In this synthetic wastewater, when disinfected with NaOCl, the free chlorine is mostly

consumed in the first 12 h of reaction, giving rise to the formation of chloro-organic compounds.

Chloroform was detected in the first two hours and only traces of the other trihalomethanes were found.

An approximately linear relationship between the chloroform concentration and the initial chlorine dose

was observed, indicating that disinfectant doses should be reduced as much as possible to avoid the

presence of chloroform in wastewaters.
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Table I. Cl2 concentration

(mg L-1) for four assays (A).
t (h) A1 A2 A3 A4 

0 7.6 13.0 21.9 35.3

2 3.5 9.2 19.4 32.2

6 3.0 5.9 13.0 23.3 

12 1.8 3.7 9.8 18.9 

24 1.4   1.7 7.6 16.1 

72 0.9 1.1 5.9 12.0

120 0.3 0.3 3.2 7.1
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