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ABSTRACT

This aim of the work presented in this paper is to investigate the factors that affect chlorine decay and to develop
functional relationships that can be used to enhance the durability of network models. Predictive relationships were
. established that correlated the rate of chlorine decay to the various water conditions such as DOC, NH;-N, initial
chlorine, contact time, temperature and pH values. Free chlorine residual decreased with increasing temperature, DOC,
NH;-N, reaction time and chlorine dose. At 20°C, pH 7, The initial chlorine demand per mg as DOC/L and mg as NH;-
N/L was about 0.43, 2.69 mg/I respectively at 5 minutes contact time and the consumed chlorine per mg as DOC/L and
mg as NH3-N/L was about 0.47, 3.40 mg/I respectively at 180 minutes contact time. The Reaction between chlorine and -
humic acids was lasted until 48 hr, but the reaction between chlorine and NH;-N was almost completed in 180 min.
When the temperature is raised by 10°C, chlorine is more consumed about 0.25 mg/! in the absence of organic
substances and it is more consumed about 3.4 mg// in the presence of humic acid (5 mg/l) in water at pH'7 for 180
min. Regression Analysis created the resulting prediction equation for the chlorine decay in a SPSS package of the
computer system. The model is as follows; C,=1.239 +0.707(Co) — 0.000529(Time) — 0.0112(Temp) + 0.02227(pH) -~
0.421(DOC) — 2.132(NH;-N). |
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Table 1. Operating conditions for the TOC analyzer

Item Analyzing condition
TC catalyst High sensitive
TC furnace temperature 680°C
Cyringe size 250 wl
Number of washes 4
Number of injects 4
Max number of injects 5
Carrier gas N,/O,
SD(standard deviation) 200
CV(%) 2.0
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Fig. 1. Schematic diagram of the chlorine decay system.
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Fig. 2. Chlorine decay reaction without humic acid depending
on initial chlorine concentration, -
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Fig. 3. Chlorine decay reaction in the presence of humic acid
depending on initial chlorine concentration.
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Fig. 4. Change of UV, in the presence of humic acid
depending on initial chlorine concentration.
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Fig. 5. Chlorine decay reaction without humic acid depending
on pH.
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Fig. 6. Chlorine decay reaction in the presence of humic acid
depending on pH.
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Fig. 7. Change of UV, in the presence of humic acid
depending on pH.
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Fig. 8. Chlorine decay reaction without humic acid depending
on temperature.
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Fig. 9. Chlorine decay reaction in the presence of humic acid
depending on temperature.
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Fig. 10. Coﬁelaﬁon with chlorine residuals and tempcr?ture (a)
Reaction of chlorine without humic acid (b) Reaction
of chlorine with humic acid.
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Fig. 12. Chlorine decay reaction in the presence of humic acid
depending on DOC.
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