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Effect of the Change in Sulphate and Dissolved Oxygen Mass Concentration on

Metal Release in Old Cast Iron Distribution Pipes

WU Yong-li"* ,SHI Bao-you' ,SUN Hui-fang' ,ZHANG Zhi-huan®,GU Jun-nong’ , WANG Dong-sheng'

(1. State Key Laboratory of Environmental Aquatic Chemistry, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China; 2. College of Geosciences, China University of Petroleum, Beijing 102249, China; 3. Center of
Water Quality Monitoring, Beijing Waterworks Group, Beijing 100192, China)

Abstract: To understand the processes of corrosion by-product release and the consequent “red water” problems caused hy the
variation of water chemical composition in drinking water distribution system, the effect of sulphate and dissolved oxygen (DO)
concentration on total iron release in corroded old iron pipe sections historically transporting groundwater was investigated in laboratory
using small-scale pipe section reactors. The release behaviors of some low-level metals, such as Mn, As, Cr, Cu, Zn and Ni, in the
process of iron release were also monitored. The results showed that the total iron and Mn release increased significantly with the
increase of sulphate concentration, and apparent red water occurred when sulphate concentration was above 400 mg-L~'. With the
increase of sulfate concentration, the effluent concentrations of As, Cr, Cu, Zn and Ni also increased obviously, however, the effluent
concentrations of these metals were lower than the influent concentrations under most circumstances, which indicated that adsorption of
these metals by pipe corrosion scales occurred. Increasing DO within a certain range could significantly inhibit the iron release.

Key words : distribution system; red water; sulphate; iron release; dissolved oxygen; metal
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Fig. 1 Schematic of pipe section reactor
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Table 1 ~ Water parameters and measuring methods
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Table 2 Water quality comparison of original source water

for the test pipe and experimental tap water
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Fig. 2 Effect of the change in sulphate concentration

on total iron release
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Fig. 3 Correlation of Mn release with sulphate concentration and total iron release
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Fig. 4 Effect of the change in sulphate concentration on As release
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Fig. 6 Effect of the change in DO concentration on total iron release
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