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Abstract : The reclaimed water has been highlighted as a representative alternative to solve the lacking water resources. This study
examined the reduction of residual free chlorine by temperature (5, 15, 25°C) and initial injection concentration (1, 2, 4, 6 mg/L) in
the reclaimed water and carried out propose on the calculating method of the optimal chlorine dosage. As the reclaimed water showed
a very fast reaction with chlorine at the intial time comparing to that of drinking water, the existing general first-order decay model
(C,= Cy(e™")) was not suitable for use. Accordingly, the reduction of residual free chlorine could be estimated in a more accurate way
as a result of applying the exponential first-order decay model (C,=a + b(e™"). (' =0.872~0.988). As a result of calculating the bulk
decay constant, it showed the highest result at 653 day” under the condition of 1 mg/L, 25°C for the initial injection whereas it
showed the lowest result at 3.42 day” under the condition of 6 mg/L, 5C for the initial injection. The bulk decay constant tends to
increase as temperature increases, whereas the bulk decay constant tends to decrease as the initial injection concentration increases.
More accurate calculation for optimal chlorine dosage could be done by using the experimental results for 30~5,040 min, after the en-
tire response time is classified into 0~30 min and 30~5,040 min to calculate the optimal chlorine dosage. In addition, as a result of
calculating the optimal chlorine dosage by temperature, the relationships of initial chlorine demand (y) by temperature (x) could be
obtained such as y=1.409 + (0.450x to maintain 0.2 mg/L of residual free chlorine at the time after 4 hours from the chlorine injection.
Key Words : Reclaimed Water, Chlorine Decay, Chlorine Demand, Bulk Decay Constant
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Table 1, Characteristics of water quality in sample
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Fig. 1. Comparison on residual free chlorine in reclaimed water
and drinking water,
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Fig. 2. Residual free chlorine concentration at 5, 15, 25C,
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Table 2, Parameters (g, b, k) at 5, 15, 25C and at 1, 2, 4, 6 mg/L initial free chlorine concentration

T?E”)p : (m'g/L) a b K (min) K () ko (Cay”) R?
1 0.07929 0.90097 0.27579 16.5474 397 1376 0.94284
5 2 0.15568 1.39065 0.04191 25146 60,3504 0.87183
4 0.68426 2.35978 0.00789 04734 11.3616 0.89213
6 1.69329 3.15001 0.00238 0.1428 3.4272 0.92331
1 0.03512 095197 0.35591 21,3546 5125104 0.96562
15 2 0.11343 1.560718 0.06747 40482 97.1568 0.87662
4 0.44163 26105 0.01332 0.7992 19.1808 0.89481
6 1.31203 3.1904 0.0031 0.186 4464 0.88324
1 0.02735 0.9684 0.45339 27 2034 652 8816 0.98821
o5 2 0.08468 1.55446 0.08223 49338 1184112 0.8739
4 0.31428 2.79353 0.02072 12432 29.8368 0.90388
6 093116 3.54037 0.00459 02754 6.6096 0.89196
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Table 3, Regression equation and chlorine demand for 0.2
mg/L at 5, 15, 25C

Temp. (C) Regression equation Chlorine demand (mg/L)
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