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Effect of Free Chlorine Maintenance Disinfection on Controlling Pipeline-
induced Chlorine Consumption
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Abstract: The rapid decay of residual chlorine in pipe network water has posed significantly threat
to the safety of drinking water quality. This paper investigated the performance of free chlorine
maintenance disinfection to control chlorine decay at different flow rates in a pilot-scale pipeline reactor,
and analyzed the mechanism of this measure to inhibit residual chlorine decay by means of first-order
kinetics model and self-developed refined total chloramine decay model (RTCDM). Free chlorine
maintenance disinfection effectively reduced the reaction activity of pipe wall, and then inhibited the
chlorine consumption of pipe wall. In addition, the chemical cost of this measure at the phase of free
chlorine disinfection was approximately 26.2% lower than that of the conventional chloramine disinfection

method, indicating that it was a feasible method for controlling residual chlorine decay.
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Fig.1 Schematic diagram of pilot-scale pipeline reactor
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Fig.3 First order Kkinetic model fitting of residual chlorine

decay process in control groups
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Fig.4 RTCDM model fitting of residual chlorine decay
process in control groups
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Tab.1 RTCDM model calculation results of

residual chlorine decay process in control groups

WH | WAETE% |k, /h k/(m-h™") | k/(m-h")
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w2 99.8 0.9019 0.1415 0.112 4
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Fig.5 First order Kinetic model fitting of residual chlorine
decay process in experimental groups
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Tab.2 First order kinetic model fitting results of

residual chlorine decay process in experimental groups
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1%
HHEAHES | 997 0.005 | 0.491+0.108
W3 ——
AMEE 99.8 0.002 | 0.254+0.029
Wa AMSEHEE | 99.9 0.001 | 0.465+0.023
SR 99.9 0.001 | 0.191+0.013

HE—25 e BT A i ALY X AR
HOR B2 AL B 6 oA iR 0 2 Ay S el AR 1Y
RTCDM BRI A ik o mIAL, L4 28 5 A S seml
B A B, A RTCDM A5 28 %6 79 2 38
B LA ROR R

1.6 — gk 1.6 L IES
o 14 - ks o 14 o T EE
g 107 20 1.0}
E 08} £ 08]
B oS =
& 051 |
S 02y P02y ‘
00 20 40 60 80 100 00" 20 40 60 80 100
t/h t/h
a. LT b. T
E6 XA REFT RIS FERN RTCOMZEE IS

Fig.6 RTCDM model fitting of residual chlorine decay
process in experimental groups
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Tab.3 RTCDM model calculation results of residual

chlorine decay process in experimental groups
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i | A e
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Tab.4 Comparison of the duration of residual
chlorine concentration reaching the standard

between the experimental group and the control

group
5 g WA A AR L/ AL RFRIT K /h
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Tab.5 Comparison of chemical cost between two

processes
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