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The Estimation and Analysis of Iron Stability In Drinking Water Distribution Systems

ZHANG Xiao-jian', NIU Zhang-bin'. *, WANG Yang', WANG Sheng-hui', JI Yi-ming', HE Wen-jic?,
HAN Hong-da’

(1.Department of Environment Science and Technology, Tsinghua University, Beijing 100084, China; 2.Tianjin
Water Works Limited Company, Tianjin 300040 ,China)

Abstract: In this paper, the iron stability in drinking water distribution system of a northern city is estimated and
analyzed. It is found that iron is not stable, with a high Fe(OH); precipitation tendency. The main composition of
the scale is iron and the reason for iron unstable is that iron release from scale in distribution system. Iron
unstable brings about the increase of tap water turbidity. Pipe materials, dissolved oxygen and chlorine residual
influence iron release phenomenon. When the value of dissolved oxygen or chlorine residual was low, the iron

release phenomenon was severe.
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Fig.1 The sampling locations in the distribution systems
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The iron concentration of the samples Table2
O s 1 2 3 4 5 6 7 8 9
pH 7.96/7.86/7.91/8.14/8.02/8.14/8.05 17.93 [8.10
BRkIE (mg/L)  ]0.12/0.23/0.29/0.25/0.43/0.54]1.06 :0.83 0.43
BRE (umol/L) [2.14/4.11/5.18/4.46|7.68 9.64;18.93 14.82|7.68
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Fig.2 The solubility equilibrium pC—pH figure of iron(I1I)
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Fig.3 The characteristics of corrosion scale in corroded DN400 cast iron pipe
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Fig.4 The characteristics of corrosion scale in corroded DN15 galvanized steel pipe
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The composition of cast iron pipe and galvanized pipe (calculated as oxide weight percent, %) Table3

’ﬂ:%%ﬁiﬁj\ F6203 SlOz ZnO SO3 A1203 NaZO CaO MnO CI'203 Cl P205 MgO

PR 192.6211.6410.09 12.17| 0.18 0.33.11.42/0.20 | 0.05 |0.49/0.57 | 0.23

RN 195.1312.10/0.89/0.721.0.19-1.0.45 |0.14|0.08 | 0.05 |0.04/0.04 | 0.16
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R (LU 20908 64.83%F1 66.59%, Tfidh. £, Bl oRz T ilid, AR 1%.
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Fig.6 The relationship between iron concentration and turbidity
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The concentration of iron‘in different pipe materials/ mg-L-1 Table4
- M E (mg/L)
T —\_. — —
T 1 Tk 2 A 3 KA 4 T4
| _
A | 0.119 0.073 0.052 0.073 0.079
B 0.124 0.088 0.160 0.099 0.118
C 0.325 0.387 0.284 0.253 0.312
D 1.283 0.629 0.426 0.233 0.643
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Fig.7 The relationship hetween dissolved oxygen and iron in distribution sysiem
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Figz.§ The relationship hetween chlorine residual and ironin disiribution sysiem
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