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Corrosion characteristics of unlined cast iron pipe used in water supply system
and impact of corrosion on water quality

QIU Wei'*, WANG Liyou®, FAN Qingxin®, YUAN Yixing'*, LI Weiyu’

(1.State Key Laboratory of Urban Water Resources and Environment ( Harbin Institute of Technology) , Harbin 150090, China;
2.School of Municipal and Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract: A three-electrode cell has been developed to investigate corrosion characteristics of cast iron pipe and
impact of the corrosion on water quality. The cast iron pipe corrosion parameters were measured by electrochemical
workstation with microbe as controlled variable. The water quality was analysed in the corrosion system meanwhile.
The results indicated that the average free-corrosion potential of the cast iron pipe was —0.515 V in non-sterile
group during 66 days and the free-corrosion current was 7.61x10™* mA/cm”, while the parameters for the reference
group were —0.471 V and 5.26x10™* mA/cm’, respectively. The water in non-sterile group deteriorated quickly
with total iron exceeding 0.3 mg/L 3 days later. And chroma and turbidity of the water were 70 and 115 NTU.
Corrosion rate of reference group was lower compared to non-sterile group, while the water became " red water"
finally. Cast iron pipelines are prone to comprehensive corrosion characterized by electrochemical corrosion when
there is little anti-corrosive coating on internal wall, leading to water quality deterioration.
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Fig.1 Device and principle of the experiment
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Tab.1 Initial water quality in the corrosion system
" DO/ i/ Mg/ R/ ks BANE"/ BVE B/
p
(mg - L") i3 NTU (mg+ L") (mg -+ L") (CFU - mL™") (CFU - mL™")
6.92 8.32 15 0.51 0.09 0.08 34 63
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Fig.2 Tafel curves of non-sterile group and the reference group
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Fig.3 Corrosion on the inner wall of the pipe
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Fig.4 Compare of free-corrosion potential and free-corrosion

current between two groups
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Fig.5 Varieties of pH and DO in the corrosion system

222 OpEEMAEE

JE A R PR € B g e B AR AR AR R KA 1 d SR AR
O IR 3 d S RE A A B4 RE N R A R AR
B, B 6 (e 5 B AR Ak K AR (o B A B A 1 d
Ji BIHR 3 R AR K B b o LRSS A THAR R,
PO d JEKIR R B R EM, 66 d JHFAE K46
JERIK 70 B K ALIK 60 B KRR A #EK.1 d 5
WG ZH b 31035 5.8 4.7 NTU, B4 liE % K {H T 11 d
NERE =S B o7 Ny NI = | S A R WA o'
PR U A Ay 20 B A 1 R B B, A 0 A i B
XL BE s N e B E R i A (LR 7)
FEA B2 AN 3 WA 1 ek B R KA R, 66 d IR K
BEZHI B =3k 115 NTU, K413k 72 NTU 8 18 8 il
o 7R A J3E Rl 5 M AR K
2.2.3  BRAMT S5 EVE S

K HIRZAE HDL 355 TAE G N T HoE
SN KA, J 3O 1 A A DO 522 4, iy L 2K 2 2k
AN 5 TR MO R T IR KR A A A R TR
RSB AT LAE AR Gl RS N 1, 296 dAE
A, 25 DR B S K 5 iR B R e RS RS
JERARAE TR, Ak A0 RS AR A 2011 dU AR

JRHEH R 21 d J5 3K 5.9x10° CFU/mL, # 7% S50 N
4.5x10°CFU/mL, 58I 4500 N IFUE T B B 7 3
BT NG 0 £ B A T8l AT 2 gt Sl /A o
R S) AL (B 6) HEmAR X B PR i AR 1. 5 K T
SRR G, AR TR 4155 445 10 ok e 157 A, B ik
I TR, U R W A AR e T LA 27 ol
PERE ERAN T AE 36 ~66 d 1 i) Ji ft v B AR I, ] fiE &
pH 2 KA S HOK A FRE T A K, R, BT
JE WK AR S BUK B CO, i e B RRAR 752k
T A G ST AR VR AR /D R AN B I A7 A S 5
AT B o £ S, 5 T 2 SR e 3 2 A T
ANRIFF I G T4 S A W5 s Ak 200 T I 0% Dl 1
PHRBE T AT IS SR SR A B £ a1 oty
[[0E7 N Ry 1B F RN Sl T NI SR SR - S
VA TR DI AEAE T B4 0 L 35 A X B

1000 —e—gE R pgl s v ARk 1150
F o R —v— KA
80 1120
- /‘ -
= 60r /’/ —o J9%0E
N v 1 B
g 40: /’/0 > V/ : 60 =
ol
Oy | | L . | | | 0
0 10 20 30 40 50 60 70 80
JE st ) /d
Be BESMETK

Fig.6  Varieties of chroma and turbidity of the water in the
corrosion system
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Fig.7 Varieties of iron bacteria and total numbers of colony in
the corrosion system
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