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Simulation of Residual Chlorine Decay by Pipe Loop Reactor
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Abstract: Pipe loop reactor was used to evaluate the residual chlorine decay rates in distribution
systems. It is found that chlorine decay mainly occurs on pipe wall. Based on a great deal of laboratory
data, a first-order chlorine decay model is presented. The first-order model has a correlation coefficient a-
bove 0.95 in predicting the residual chlorine decay. Pipe diameter, initial chlorine concentration, water
velocity, and pH that affected chlorine decay were investigated. The results indicate that the chlorine de-
cay coefficient has an inverse proportion with initial chlorine concentration, pipe diameter and pH. And it
has a direct proportion with water velocity. It is found that pH is the primary effecting factor on chlorine
decay. So adequately increasing pH value of the effluent is the effective way to control the water quality in
distribution systems.
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Fig.1 Schematic diagram of pipe loop reactor
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Fig.2 View of inside of cast iron pipe

AR R TT &

A fEF HANNA HI93711 5 # 2 A S & A
(K& £0.01 mg/L) M, pH I Al - ON
PHB9905 B4 {E AME BBV BR L 1T (/T FE R +
0.02) W&, DO {#F Al - ONDOP - 900 f& =15
A&, TOC MR Schimadzu 5000 & 8 F
HLEK B B AT . 8K ABIEM R LB DR -
BRI NI RE o JEAT ABB AR SRR IR 9,
TR ROEEN %) . HMF KK
BERAREEBRFUEEERT CT).
1.3 RABAE
1.3.1  ERKKREFERARK

RHBA AR BOLTr Rk WG K,
TR AWE R 1.8 mg/L ZHFRAL LIZEE
OEemmis, BT ERE(EE 20 C), 86 h
Wt — YRR, 3 ALK . W F TOC My AE{k
BN, B LABCR % R s pH X B0 K A St
RIS/, IR B A A TR pH (IR
1.3.2 HRAREEE K

B A iR R A 3R AR P S 4% AT, KRR
HALRKT H K, F47 pH 25 7. 32, TOC 24 2.73
mg/L, B 35 mg/L( LA CaCO; ) o WHRAFE
B G EEE E PH SR 4F T ROREE, BT
AR 0t s RV K R A, 0 R AR Bl
SRR, A SREN 12% KK SRR 3 ATk
B0 1.0 ~2.0 mg/L; FIZE 5598 3 2 8 1 3 2 43 )
$50.2.0.3.0.6.0.9 m/s; FIELERIET pH HKIK A
3.51.5.09.6.01; A E/Lahid+y pH H25 8. 80,
B F7KkH TOC ¥R 2. 60 ~3.02 mg/L, FF AR FH
IEH YR REAEHB W FTHER N5

1.2

<10 -



http://www.cqvip.com

OO0 hitp:/iwww.cquip.com]§

£18 EAA,F RT AR R FORBA $22 4
Hradi, 2.3 MnNERLAEEFTRRMNEESH
2 BR54 2.3.1 WEHEAWE
2.1 KT 14 DN50 fE B8 A ], FEW K 0.6 m/s IR
XT 4 FERIMEDIZRILE 1, S 19.8 CHF 431497 26 SR BE 15 ] 0. 54 0. 97,
F1 MOHEIEREMESER 1.48 mg/L, Mk I645 R 4 iR,
Tab.1 4 kinds of models and their matching result 1.0
B weey [ramemn) patie
— W, k, 0.959 1 08 —— 148 mg/l. k=0.015 2 min’
— B ky, 0.979 1 o 0.6+
IR ) — R R, ky (C” 0.997 8 S
FAT— R Fyguss Ko 2 0.999 6 04r
E: CATBAKEN—RL, BRE— T AHE N
SEAEL 5 Bt Fonaion 53 1 SRy B 27 01088 S S L £ 3 02
BEH 2 AR BN PN RS SRR RN . . . ‘ ‘ :
Hfl. 0 50 100 }59 200 250 300
t/min

M1 w4 A ERLTI 25 RIAH KR R >
0.95 , A #RA B AR G , (R R S48 25
R MK, BT —SRIR AR, N HAE R E &
KIUGHER, fEKEN 20 C.CL, =1.8 mg/L,TOC
=2.64 mg/L pH =7.35 44T , RA—FWE
RITM oK WA AR ILE 3, &1H BB/ EHK
AR ED 1, =1 333 min,

2.0
1.8p

C=Coexp(-kt)
£=0.000 52 min™
R*=0.959 1

KA/ (mg-L1)

0777000 2000 3000 4000 5000

t/min

3 —RFEAEB TN E AT

Fig.3 First-order model predicting bulk water decay
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Fig.4 Effect of initial concentration on chlorine decay
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