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Effect on Iron Release in Drinking Water Distribution Systems

NIU Zhang-bin, WANG Yang, ZHANG Xiao-jian, CHEN Chao, WANG Sheng-hui

(Department of Environment Science and Technology, Tsinghua University, Beijing 100084, China)

Abstract: Batch-scale experiments were done to quantitatively study the effect of inorganic chemical parameters on iron release in drinking water
distribution systems. The parameters include acid-base condition, oxidation-reduction condition, and neutral ion condition. It was found that
the iron release rate decreased with pH» alkalinity, the concentration of dissolved oxygen increasing, and the iron release rate increased with
the concentration of chloride increasing. The theoretical critical formula of iron release rate was elucidated. According to the formula, the

necessary condition for controlling iron release is that pH is above 7.6, the concentration of alkalinity and dissolved oxygen is more than 150

mg/L and 2 mg/L; and the concentration of chloride is less than 150 mg/L of distributed water.
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Fig.1 Batch reactor for iron release
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Table 1 ~ Comparision of water quality between Tianjin water and Tsinghua water
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Table 2 Analysis items and methods
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Fig.2 Effect of pH on iron release rate

2.3 TR RRE OIS (1 5
FERIESE pH X BB TR B2 10 5% i I, A ] 2R 1R
U pH, 32 A HH B E ) ARG AN BE 4 1 B P AN

AN T A T RYORE O S I R R 2R e
RTARYERIE E pH FIEG & W il SR BE 4 1F R, A
7 58 52 s 55 o A TR TS )5

R E pH =7.0C 1 NIFZF) 0.2 mg/L), # i
(DO = 1.0 mg/LC FFEESN 0.15 mg/L), W58 T
e HRIK AN H KK AEBREE 4 50+ 100200 F1 300
mg/L 55 4 A BER R JICH 2 (¥ 5% W), 38 5% EE 43 #
TIEHEKKLE pH A 6.5 A1 7.0 BI4AF T, Bl %t
R e e A

M3 R LA B 50 me/LI, BRI
MR s HRE N 200 mg/ LI, 2B O R AR/,
BEARANRE I 1115 255 300 mg/ LIS, SR JCIH 2 2y
B, Ui W I AN 25 1) 7K R TR 7K R 1R B A R
FVEYG E L 4 nTRUE I, 7R AR R B 4 1
pH (A A, BB B0 K, AH Y. R RS JBCH 2 5t =y . AE pH
H 6.5 KT, A BB OHE A0 SIS

0.2

—o— JHHEH KK
- o1 lL —a— REERK
= O
&
o 0
E
-
® 01+
§ pHYEFE7E6.8~7.2
B oo | WREMRFET-1.3mg/L
-03 ! I ]
0 100 200 300 400

Tk fmg L1

B3 WEMKBRRERNEM

Fig.3 Effect of alkalinity on iron release rate
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Fig.5 Effect of dissolved oxygen on iron release rate
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Fig.6  Effect of chloride ion on iron release rate
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