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Abstract: The crystalline phase and the element composition in the scales on cast iron pipe for drinking water was identified with XRD and XPS
respectively to investigate the effect of biofilm existence on the corrosion and fouling of cast iron pipe. The total iron concentration in the water
phase was measured simultaneously. The results showed that on O -7 d the total iron concentration was higher in the water phase of the group
with biofilm growth, but on 15-30 d it was higher in the water phase of the control without biofilm growth. The major peak of XRD patterns for
the scales with biofilm growth was characterized as Fe oxide, while for the scales in the control it was always characterized as CaCO;. As
presented by XPS atomic ratio» the Ca atomic percentage in the scales with biofilm growth was lower than that in the scales in the controls
which might be contributed to the Ca’* absorption by extracellular polymeric substances or Ca’* consumption by microorganism growth. In
comparison with that in the scales in the control; the iron atomic percentage in the scales with biofilm growth was higher on 7 d, while lower
after 7 d. It can be concluded that on 0 -7 d the existence of biofilm could promote the corrosion of cast iron pipe while inhibit corrosion after
7 d. The variance of major peak of XRD pattern and XPS atomic ratio indicated that biofilm had important effect on the configuration and
composition of the scales of cast iron pipe. The corrosion inhibition of biofilm thus provided a new pathway to control the corrosion of metal
pipes in drinking water distribution system.
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Table 1 Parameter of raw water
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Fig.1 Total iron concentration in the water phase
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Table 2 XPS atomic percentage of major elements in scales

under different corrosion time/ %
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Fig.3  XPS patterns for scales without biofilm growth on 7 d
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