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Analysis of Influence Factors and Control Methods on Iron Release Phenomenon

in Drinking Water Distribution System
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Abstract: Variation rule of iron in drinking water distribution systems was studied, and it was found that the iron released from the
scale to the bulk water was the primary reason for iron overstep. The main chemical composition of the scale in cast iron pipe and
galvanized steel pipe was iron in a northern city in China. In the drinking water distribution systems, when the value of dissolved
oxygen or chlorine residual was low, the iron release phenomenon was severe. The reason for that was the passivation layer of the

corrosion scale was destroyed in reductive condition and the result was a great amount of iron in ferrous form was released. According

to the research results, the control methods for iron release and ‘red water’ phenoraenon were indicated.
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Fig.1 Sampling locations in the distribution system
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Table 1  Arrangement of sampling locations
e 1 2 3 4 5
REEHS FIFBI 23 BN 25 BEEYS 4T BREYE 3TREEN
We 6 7 8 9 K-
H A BHE

REEME BB 4BEN FEKI

Wi  pEr

1.2 BRI
I T 45 7K B I b DN400 1% 2k % #1 DN15
BMAFEEME LNER#T . 8 KYKY-

2800 B 9 # B % ( Scanning Electron Microscopy,
SEM) 4% B ¥ KO 5 44 , 8 F XRF-1700 JJ¥ =8
X # 2& % % o % X ( X-ray Fluorescence
spectroscopy , XRF ) 1] %8 & 35 i 4k 2 i 4) .
1.3 KBESHERN T

EREM A E X B SensION 7 5 15 H AL B
SEREHEENGME® S5 BRAERAE
) 4R SE BB 2 Y6 1) BURE AT ZE 100mL BURE S
PN 2mL 1mol/L M Eh R .

2 ERESW

2.1 RPWHKEBRER DT
2.1.1 W KSEMAKSS RS
HRCEEKHAKEARE P IUENETEN
0.30mg/L, AEXEARHERANESRERFXT
66.7% , FEMHESHWESERLEET lmg/L. B
P e i) o LA A B DK Y Bk A B H K TR R
R EHEKT ERRE RN REN,HAKT
HKB & B7E 0.23~0.26mg/L KT EA. T4,
B heE BERA R TSR BEN SR
2.1.2 BIRYHBSEWMNILZERS ST
HE2AEIATLUEN, BRNEHE -ERE

B2 MM H DN40O 58k I YR 4T

Fig.2 Characteristics of corrosion scale in corroded DN400 cast iron pipe
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Fig.3 Characteristics of corrosion scale in corroded DN15 galvanized steel pipe
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Fig.4 Micrograph of corrosion scale using SEM
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Table 2 Composition of cast iron pipe and galvanized pipe(calculated as oxide weight percent) /%

N2 TN Fe,0, Sio, ZnO SO, ALO,
HHE 92.62 1.64 0.09 2.17 0.18
Baag 95,13 2,10 0.89 0.72 0.19

Na,O Ca0 MnO Cr, O Cl P,0s MgO

0.33 1.42 0.20 0.05 0.49 0.57 0.23
0.45 0.14 0.08 0.05 0.04 0.04 0.16
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Table 3 Concentration of iron in different pipe materials/mg+L ™!

RER  REE1 R#2 RE3 R4 FH
0.119 0.073 0.052 0.073  0.079
0.124 0.088 0.160 0.099  0.118
0.325 0.387 0.284 0.253  0.312
1.283 0.629 0.426 0.233  0.643
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Fig.5 Relationship between dissolved oxygen and iron in

distribution system
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Fig.6 Relationship between chlorine residual and iron in

distribution system
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