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Analysis of the Characteristics of Corrosion Scale in Drinking Water Distribution
Systems
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(1. Department of Environment Science and Technology, Tsinghua University, Beijing 100084, China; 2. Tianjin Water Works
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Abstract ; Scanning electron microscopy, X-ray fluorescence spectroscopy, X-ray diffraction and X-ray photoelectron spectroscopy were
used to analyze the microstructure, chemical composition, crystalline structure and compound constitute of the corrosion scale from
cast iron pipe and galvanized steel pipe in drinking water distribution systems. The outer of the corrosion scale was compact, while the
inner was porous. Iron was the primary chemical element of the corrosion scale, and the composition of the scale was iron compounds.
The outer scale were ferric compounds such as a-FeQOH, y-FeODOH, o-Fe;0s, ¥-Fe;Oy, FeCly, while the inner were ferrous
compounds such as Fe;Q,, FeCl;, FeCO,. The characteristics of the corrosion scale was lying on hydraulic conditions and water
quality in distribution systems, and the characteristics of iron pipe materials.
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Fig.1 Appearance characteristics of corrosion scale in corroded cast iron pipe
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Fig.2  Appearance characteristies of corresion scale in corroded galvanized steel pipe
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Fig.3 Micrograph of corrosion scale of cast iron pipe using SEM
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Fig.4  Micrograph of corrosion scale of galvanized steel pipe using SEM
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Table I Composition of cast iron pipe and galvanized pipe{calculated as oxide weight percent)/%

- 3] Fe, 05 Si0, Zn0O S0, Al,Oy Na,O Ca0 MnO Cr,Oy Cl P,0Os MgO
HHE 93,38 1.99 0.09 3.42 0.27 0.02 1.02 0.11 0.07 0.30 0.15 0.03
EHET  92.10 2.58 1.75 1.41 0.73 0.05 1.09 0.08 0.06 0.08 0.07 0.01
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Fig.5 Corrosion scale in corroded cast iron pipe analyzed by XRD
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Fig.6 Corrosion scale in corroded galvanized steel pipe analyzed by XRD
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