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Abstract
Orthophosphate and sodium silicate are often added as corrosion inhibitors to control lead release to
drinking water from lead service lines and from lead-containing materials in premise plumbing. The
effectiveness of these corrosion inhibitors and their impact on the composition and structure of pipe
scales was evaluated in a series of bench-scale experiments with lead pipes and with copper pipes
connected with lead-containing solder. The responses of the lead pipes were examined for pipes
relevant to three different scenarios. The first is the addition of orthophosphate to pipes with scales that
contain lead (IV) oxide in advance of a change in disinfectant from free chlorine to chloramine, a switch
that can dramatically increase lead concentrations in the absence of orthophosphate. The second is the
application of orthophosphate at a pH value higher than the range over which orthophosphate is
typically used. The third is the supplementation of a blended phosphate with the addition of sodium
silicates. For each of these scenarios, the dissolved and total lead concentrations in the water are tracked
as the water composition changes, and the results are compared with predictions based on the solubility
of the solid phases that comprise the scales on the inner surfaces of pipes. These observations are
complemented by detailed characterization of the structure and composition of the scales using electron
microscopy, X-ray diffraction, and Raman spectroscopy.
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