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Discussion on Influencing Factors and Control Range of Disinfection Effect in
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Abstract; This paper studied the influencing factors of disinfection effect in water purification
process and the influence of external demand on the water purification process to ensure that the effective
virus inactivation rate of waterworks can meet the requirements of microbiological safety during the
COVID-19 outbreak. The results showed that the effluent turbidity should be no more than 0.3 NTU to
meet the requirements of coagulation sedimentation filtration process for virus 2-lg removal rate under the
condition of the fixed source water temperature and pH value. On the basis of the above, with the
monitoring of the effluent turbidity, water level of clean water tank, water quantity of waterworks and
residual chlorine by real-time online instruments, the CT value of the clean water tank was controlled and
adjusted within an appropriate range in real time, so that it not only met the 4-lg virus inactivation rate
but also reduced the risk of disinfection by-products. Finally, a virus reduction rate of above 6-lg was
achieved with the treatment process of waterworks, which could meet the biological safety requirements of
drinking water during the epidemic, and have a sufficient safety margin.
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Tab.1 CT values of 99.9% Giardia lamblia sacs inactivated by free chlorine under different pH value and water temperature
conditions
YV CT{H(0.5°C)/(mg+ min - L") CT {H(5 C)/(mg - min - L")
(mg - pH< | pH= | pH= | pH= | pH= | pH= | pH< | pH< | pH= | pH= | pH= | pH= | pH= | pH<
L) 6.0 6.5 7.0 7.5 8.0 8.5 9.0 6.0 6.5 7.0 7.5 8.0 8.5 9.0
<0.4 137 163 195 237 277 329 390 97 117 139 166 198 236 279
0.6 141 168 200 239 286 342 407 100 120 143 171 204 244 291
0.8 145 172 205 246 295 354 422 103 122 146 175 210 252 301
1.0 148 176 210 253 304 365 437 105 125 149 179 216 260 312
1.2 152 180 215 259 313 376 451 107 127 152 183 221 267 320
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Fig. 1 Comparison of the water consumption of a large-scale
waterworks from Jan. to Apr. 2019 and 2020
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Tab.2  CT values to inactivate virus through free chlorine

residual

CT {f/(mg - min - L™")
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6~9 10 6~9 10 6~9 10
0.5 6 45 9 66 12 90
5 4 30 6 44 8 60
10 3 22 4 33 6" 45
15 2 15 3 22 4 30
20 1 11 2 16 3 22
25 1 7 1 11 2 15
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Tab.3  Detection data of chloroform in the high and low
CT value periods of a filter in waterworks
mg -+ L™
5iH & CT {RLf (] QE%EW% i CT {EL ] BE =S e
BB JE K | K | SR | B85 K | K | S
JK#E 1] 0.017 | 0.035 | 0.018 | 0.018 | 0.046 | 0.028
JK#E2| 0.018 | 0.041 | 0.023 | 0.027 | 0.051 | 0.024
JKAEE3| 0.023 | 0.033 | 0.010 | 0.021 | 0.048 | 0.027
JK#EE4| 0.019 | 0.036 | 0.017 | 0.022 | 0.048 | 0.026
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Fig.2  Schematic diagram of process parameter control
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