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Effects of Pipe Material on Decay of Chlorine in Combined Disinfection
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Abstract; Static pipe reactors of three materials were used to investigate the effects of pipe materi-
als on the chlorine decay in combined disinfection using chlorine and chlorine dioxide. The results
showed that the influence of pipe materials on chlorine decay followed the order: ductile iron pipe >
stainless steel pipe > PVC pipe. The kinetic analysis showed that the decay of chlorine followed the first-
order kinetics. The decay constants of chlorine decreased as the proportion of chlorine dioxide increased
when using PVC pipe. Additionally, in terms of continuous action time and half-life, the efficiency of
mixed disinfectants was superior to that when used separately in ductile iron pipe and stainless steel pipe.
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Fig. 1 Schematic diagram of laboratory-based pipe
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was 1 : 3
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Fig.5 Influence of different pipes on decay of chlorine with

addition of ClO, alone

25 L TR, E PVC M, A AL S A AU E
FHB A1 B IR A B, (E 76 AN 55 445 Rk 26 05 4k
B, HAT S R LT A AR A4
Iy o Herpr, 400 S 7R BR AR B A R I A B
YEFB AN 2.5 hy XJEf T A A A A A
et il 5K R BRSO o IR R R B BR AR
PRAE TN NG SN i 1) B 1 30 1) — o R 8 1) I
i, AR SRR I e R A T A, SR
PR ZR ) R b S . A S s A
PR, FEOK P @R, AR &8,
BB A ST, FLAE AR P T D 38 IR A —
G 2R RN, 2 AL EAE PVC & AN
RS T2 4 0 462 71 Fi1 22,4

M) 3 A A BRI G (WS 1.0 mg/
L) B, G000 22 L &l 6 TR, AT, 76N R4S
M A RN S PR AR KON R AR >

.73 -



FH34 K H13H

P OE 2 K BE K

www. watergasheat. com

AW > PVC A, HAH N 1) 5 6l 225 50k 43
J51.94.0.46 F10.19 h™', ZE M5 0.5 h P,
Ui B R FEAE BR AR A BN N PVC A rh )
FIREAR T 64.7% 33.3% 1 13.6% , B )5 R Ha %% .
REWE TR 0.05 mg/L i, HAE PVC 5 A5
NS RN ER S T A8 Hh i FH A s R 43 ) R 131506, 1
1.6 ho 235, S 3 0t ik I — 23 1% I
N, ARATE PVC B AEWE MRS HHRE D=
W 2R K vy =0. 195 +0. 062 (R =0.98) .y
=0.46x +0.070(R* =0.99) .y =1.94x - 0. 042( R
=0.94) , FEHA4> 24 219 90 F121.4 min,

- PVC &
-~ NN
- BRI

E6 BmEmIEMNEEUAERENZIG
Fig. 6 Influence of different pipes on decay of chlorine

with addition of Cl, alone

GOrHT BRER S B RN B 98 o, 16 S Ik
ROEIR 0.5 h AT A RSV R EE I [H] 5
FEHIAE 5 TR IR A SO0 A T Ak R 5k T
BUMAIZLRE . 1T PVC A4S R Bl 5 — S L &
TR e, S IH A0 h AR B H i s
HAT B I ] 52 3 T
2.3 AREEMHIZIEYIZS T

L LTk 7 S S A SR B SR A 1
75 5, BB s 3 A A X S R D3 R 14 52 1)
BO—Ee FMAREIE 1R /IMRIR O - BR SBPERE >
AERE > PVC o AR BRI 5 7K $ fil
LR DR SO ), S8 A T ) 15 DU AS [ e £
BN BEA: T Z2FP 2RI AR AR AR Ml T, py S XS
ST R A A T AN RIS

RA NN B PVC A1) EZAR, X BO
SR, SRR SR R G AR AR DA TR
ez SR B i, DA Be A BE ARG , TR )
W BRI 0 o i A SE A TA R TF FE S RO A
HOIATIAT BEE IR S I K B 7 B Bl O
HIHEAT , S L oy OK T i b3 A DA K A4

HE LR 28 e, B0 50 TR B — 2
ya/N L AS IR AT, Bl R 4T, PVC
BN EE LT A H IR TG 5, 46 2k g 1) A B
TR YR SRS T, B PVC & 2
AT 2 S ECEIH RN IE N, BRRTE
PVC & G TR 0 s 08 208 TRk BB S 5 A
B A ROK S A, PVC R RE S = A R
TR M BUE Y S0 F Y, X A K TR
AR A [ 388 .

T, L TR B SRS RN A 42
NG, 255500 O 5E . £ A A T
Hh VS I 20 B 2 T SR A B A8 B T R
FIAAY A & 78 R AN e im i HL
F SRR, (R FE S I AN IR v, o
A AL Z 2 DB, th T8 i B L BB AR =, o
AR 1 5 DX e 2 7 A T ol SRS T ok S 1 25
PREEIAFE N . ZEE T, TR BWE
&R B2 25 5 & A R ER T /ML Ek
U1, 0 0 AR B T 7 el AR AR,
TR B A A0 B DR B e, R AR b AN K
VUL ASRERY S , T ATE LA IE T #5A8 XH
THEERIEFIER R FASBWE

F 3R AR PR AL B M TR, 9 3% ik 4%
R Ak 2 B AN [R], AT TR AN [ (0l H 2R 5, ke
A b A0 N 361 o R B8 B A5 M R A AR A, AT KA N
BE(ORLBE I, G F T 3 i S5 A K ks
A PR RE T JS 1A T ol e DX R, 2 00 R B A R A T L Ak
A S BIMAR R 1) s 1 b R bR B
HAEEAN = kB 7, SEmiTE B E A sk, DI RG 4E
BRI s K BB IE o B BR Eh 1A 5T B 1 R
DURR X IR G0, S X 2 S 30590 XU i Bk
EERTY BB Tl , A BIF 5% 3 W) o5 A4 B B S 0 B S
T

2203 HT,3 B A Tl R BE el R B /MRIR R
BB > NN > PVC &, PVC EHILTA
SR ARSI B AR S R o 4 5
J T ARG T ERER A . TR 5IR G
w2, 3 R A A X I T SR 0 R AR
FINBKUCH BRI > NFNIE > PVC 45,

3 %k

@O TR A B R =, B

FFEAE R e () T VR A B AR — B0, AN )45 b0 XV 7

.74 .



www. watergasheat. com

KRGV, 5 M 3T R/ = RAL K T A2 P R 69 R e B

FH34 K H13H

FRNTE IR PR B2 MFL R JBE R B/ MR  BREBBEERAE >
AEEME >PVC A,

2 P A A 5 | R 200 ) B T L — 2

SN o

®

1E PVC BB A JH RE R 10 8 Il R 22 il

THBE AR o A B0 L B T i ek N o TEANES
W ANER SRR TR A T R A T B e TH AR
I EEAE IR A o

SE Lk

(1]

(2]

(3]

(4]

FIb A R AR A el SO BE A AR S K
BWasge )] P E KK, 2016,32(15) 25 - 8,
13.

Wang Shuai, Yang Yanling, Xiang Kun, et al. Effect of
shock chlorine disinfection on secondary pollution in
building water supply system [ J ]. China Water &
Wastewater,2016,32(15) :5 —8,13(in Chinese).

Yu Y,Reckhow D A. The formation and occurrence of N-
chloro-2 ,2-dichloroacetamide , a previously overlooked ni-
trogenous disinfection byproduct in chlorinated drinking
waters| J ]. Environ Sci Technol,2017,51 (3):1488 —
1497.

Cho M,Kim J H, Yoon J. Investigating synergism during
sequential inactivation of Bacillus subtilis spores with sev-
eral disinfectants[ J]. Water Res,2006,40(15) ;2911 —
2920.

D05 FNLWE AR, SR I BN £ TH 10 4
S — S AR IH TR = Pl [T ] HoK
A ,2015,34(6) :37 -41.

Yi Fang,Wu Libo, Yang Linfeng, et al. Control of disin-
fection byproducts (DBPs) in drinking water by sequen-

tial dosing of joint disinfection with chlorine dioxide and

HORER

Fii
\: ]
A
F"v.
U|\
¢

(5]

[6]

[7]

chloramine[ J ]. Water Purification Technology, 2015 ,34
(6) :37 =41 (in Chinese).

Walter R K, Lin P H, Edwards M, et al. Investigation of
factors affecting the accumulation of vinyl chloride in pol-
yvinyl chloride piping used in drinking water distribution
systems[ J]. Water Res,2011,45(8) :2607 —2615.
Wang H,Masters S,Hong Y ,et al. Effect of disinfectant,
water age, and pipe material on occurrence and persist-
ence of Legionella, mycobacteria , Pseudomonas aerugino-
sa,and two amoebas|[ J]. Environ Sci Technol,2012,46
(21) :11566 - 11574.

Morton S C,Zhang Y,Edwards M A. Implications of nu-
trient release from iron metal for microbial regrowth in wa-
ter distribution systems[J]. Water Res,2005,39 (13) .
2883 —2892.

<75 -

'l

B, MRS A

(L5 R 53 E I PO ) GOSN )
IKAL PR K BEIRAGFAR AR 258 5 TR 0 4
SRS

E - mail : gongchengshi2369@ 163. com

W B #3:2018 - 01 - 23

{EE I 5K G HF (1985 -
A,

) b




