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The influence of chloride and alkalinity on the release of heavy metal
manganese in the drinking water net work
SHA Yi,ZHANG Xian, WANG Y uhui
( College of Environmental Science and E ngineering, Dong hua University, Shanghai 201620, China)

Abstract: Static release experiments were designed to investigate the effect of different chloride concentrations and alkalinity of
source w ater on manganese release in drinking water distribution systems. We sam pled pipe scale from the drinking water net
work of Zhengzhou and prepared experiment water with different concentrations of chloride (5 mg/ L, 23. 1 mg/L, 60 mg/L,90
mg/ L) and alkalinity (52 5 mg/ L, 125 mg/L, 200 mg/ L) . A reactor was designed for simulating manganese release. We ana
lyzed the effect of chloride and alkalinity concentration changes on the manganese release of water pipe scale. The results indica
ted that the chloride concentration and alkalinity were highly correlated with the manganese release in drinking w ater network.
Chloride was the primary factor affecting the manganese release of water pipe scale. In this experiment, when the concentration
of chloride was 30 mg/ L, with aresidence time of 60 hours, the manganese release reached the maximum of 108 mg/ L, and then
the release became steady. Under the condition that the concentration of chloride promoted manganese release, the alkalinity and
the manganese release of pipe scale showed an obvious correlation. The results of the experiment can provide a reference for
studying manganese release in drinking water distribution systems after water source switching.
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Fig. 1 Schematic diagram of simulated scale reaction
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Tab.1 Test methods and instruments for water quality indexes(?3]
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pH HACH 40d
DO/(mg* L) HACH 40d
HLUFH/ (HS = o) F W DDS 307 L F AL
BRIE/ (mg = 171), (LA CaCO; i) BRBKIE 2% 77130 2 i

i/ (Mg L) ICP-MS( FEER KR ICAP Q)

2.1 BB IESH

IR #EAT 1ICPY (1CP JRF R S i
Agilent 720) =70 Kt 2 & MW, 0 Hrke fmirc &=
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Tab.2 Analysis of element content by ICP  mg/ kg
JLHE P 1 FE il 2 FEdh 3 FEdh 4
Fe 365 681.22 381810.59 359 796.23 316 512.87
Ca 3379233 20925.64  8462.93 24 557.45
Al 3397.53  3349.58  3547.72  4143.59
Mg 2 223.34 1810.42 1 783.62 2 320. 62
Mn 1217.23 985.79 2523.66  1449.51
Zn 61.85 54.12 60. 03 54,74
Cu 35.65 35.42 23.9 29.2

Sn 22.69 23.15 19. 49 23.68
Ni 14.53 13.22 13.75 13.15
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Fig.2 The influence of chloride concentration on

the release of scale manganese
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Fig.3 Relationship between chloride concentration and

total manganese release
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Tab.3 Correlation analysis between chloride

concentration and total manganese release

alpha= 0 05 [ T4

cl N 1 2
Duncan?:b 90.000 6 12. 5328
5.000 12 20. 36674
60.000 12 36. 41831
23.100 27 36. 56016
30.000 12 90. 23041
B 0. 171 1. 000
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mg/ L.

Fig.4 Relationship between alkalinity and manganese release
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Fig.5 Relationship between alkalinity and total manganese release
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