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Study on Corrosion of Reclaimed Water to Steel Pipe and Ductile Cast Iron Pipe
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Abstract: The laboratory rotary coupon test was used to investigate the corrosion behavior of reclaimed w ater treated by the corr
ventional process and membrane process on A3 carbon steel and ductile cast iron, and the impacts of five types of water quality
parameters on the two materials were analyzed. Experiment results showed that( 1) the corrosion on the two materials of re
claimed w ater treated by membrane process is higher than that treated by conventional process;(2) A3 steel has higher corro
sion resistance than ductile cast iron in the reclaimed water; (3) SO4> can facilitate corrosion in the two materials, and corror
sion morphology can change when the concentration is 60~ 120 mg/L; (4) ClI” has the same corrosion effects on A3 carbon
steel and ductile cast iron as SO42~ . When the concentration of Cl~ reach t0 90~ 120 mg/L, the corrosion trend varies from sur
face corrosion to point corrosion; and(5) the corrosion rate of A3 carbon steel and ductile cast iron in the two types of reclaimed
water decreases with the increasing of alkalinity. When the hardness of 30 ~ 120 mg/L, reclaimed water has inhibitory effects
on corrosion to the ductile cast iron. The type of water quality needs to be considered when the LS/ and LR indexes are applied
to evaluate the corrosion effects of water quality on A3 steel and ductile cast iron.
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Table 1 Parameters of reclaimed water quality and tap water qualiy

ZH WMLE T2 EP/FIN
pH 7.45 6.56 7.77
Cl-/(mg* L) 99 8 19
S04% /(mge* L") 100 3 42
NO;- /(mg* L1 84 4 19
W%/ (mge LY 146 30 177
f %/ (mg = L1 280 12 229
B9/ (us* em™!) 836 100 481

TR JE il T T B A3 B AN ( 4B KRS M Q235A) H
A AER S R T W Bk A | b O BARHER A, R
SF72 4 mmx 11 5 mmx 2 0 mm, FBIRF N 20 em?.
1.2 RIS

YR RCG O BUJE 6 HE R il 5043 38 F pH
KA SANXIN PH100+ ZIjfgil & 4% 3 %R H DDS
307 AL T ERAN B9 SR A W 6 T s TR vk D s T R
FEDTA 5 ¥ 754 1 525 SO, M C1™ SR B T 10 34X
M5z
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LK VS B TR LR B Nk AR SR . — e
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LR ST RARAKARNT R ST 1 63 3k 28 £ 1 10 J88 ol
TEM 5, 24 LR< 0. 2~ 0 3 IRl BAIA Sk K ok f i ol
BN (2) B EIE VR S5k A3 B AR Bk ARG B EE Sy
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B Fr (GBI T 18175 2000) HY 52 11 44 #2077 b47 . X
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BB IF ] 1) JE5 ot S5 I8 I B, 6o S s S5 R AT 5 10 3%, TR
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MBS TR FRE . R AW R R (251 2) C, K
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Fig. 1 Variation of corrosion rates of A3 carbon steel

under different types of water quality
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Fig.2 Variation of corrosion rates of ductile cast iron

steel under different types of water quality
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Table 2 LSI and LR values of reclaimed water and tap water
KR BRI JE L Z A K EPJIN
LR 1. 67 0. 49 0. 40
LSI 0.25 -2.53 0. 62
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Table 3 Orthogonal table
S pH S0, Ct L Tl g
KE 1 6 0 0 10 10
K- 2 6.6 30 30 30 30
KF 3 7.2 60 60 120 220
K- 4 7.8 90 90 150 250
K5 8.4 120 120 180 280

IEASREG 45 R B W 4 2R ILIEL 318 4.
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Fig.3 Variation of corrosion rates of different factors on A3 carbon steel
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Fig. 4 Varition of corrosion rates of different factors on ductile as ron
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