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ABSTRACT

The experiments for the characterization of inactivation were performed in a series of batch processes with the total
coliform as a general indicator organism based on chlorine, chlorine dioxide and ozone as disinfectants. The water sam-
ples were taken from the outlet of settling basin in a conventional surface water treatment system that is provided with
the raw water drawn from the mid-stream of the Han River. The inactivation of total coliform was experimentally ana-
lyzed for the dose of disinfectant, contact time, pH, Temperature and DOC. The nearly 2.4, 3.0, 3.9 log inactivation of
total coliform killed by injecting 1 mg/ at 5 minutes for chlorine, chlorine dioxide and ozone. For the inactivation of
99.9%(3 log), Disinfectants required were 1.70, 1.00 and 0.60 mg/! for chlorine, chlorine dioxide and ozone, respec-
tively. The higher the pH is, the poorer the disinfections effects are in the range of pH 6~9 by using chlorine and ozone.
But the influence of pH value on killing effects of chlorine dioxide is weak. The parameters estimated by the models
of Chick-Watson, Hom, and Selleck from our experimental data obtained for chlorine are: log(N/Np) = —0.16 CT with
n=1, log(N/Np) = —0.71C**'T with n =1, for Chicks-Watson model, log (N/Np) = —1.87C**'T°* for Hom model. For
chlorine dioxide are: log(N/Ny) = -1.53 CT with n = 1, log(N/N,) = —2.29C°**T with n=¢1, for Chicks-Watson model,
log(N/No) = —3.64C**T°% for Hom model and for ozone are: log(N/Np) = —2.59 CT with n = 1, log(N/Ny) = —2.82
C*®T with n¥1, for Chicks-Watson model, log(N/Ng) = —4.53C°*T%" for Hom model.

Keywords : Chlorine, Chlorine dioxide, Ozone, Total
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Fig. 1. Chlorine dioxide generation system.
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Table 1. The characteristics of water for this study

Parameters Conditions

pH 72
Temperature(°C) 220+3
DO(mg/!) 8.2
TOC(mg/l) 2.54
NH;-N(mg/l) 0.09
Turbidity(NTU) 1.2
Free chlorine(mg/l) 0.07mg/l
HPC(cfu/ml) 10
Total coliform(number/100 mi) ND

*ND: Not detected.

Table 2. Summary of configuration design for sand filter

Item Conditions
Diameter(m) 0.05
Height(m) 1.2
Sand layer(m) 1
Q(m’/d) 0.44
LV(m/h) 9.35
EBCT(min) 7.69

Electric Heat

Motor controller

v L] ] L1 L]
Padgle P‘;" )
wzzzn iz % zzzEm vz
\m ) -] =
) 2] i) Pz

Fig. 2. Schematic diagram of the disinfection system.
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Fig. 4. Disinfectant residuals detected after 5 min of contact
time as a function of the dosage.
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