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Motivation

Flow Condition

❑ Weekly recirculation

❑ 8 hours stagnation

❑ 16 hours flow

❑ Flowrate 4.5 L/min

Analyses

❑ pH electrode

❑ Colorimetric Method – Free Cl2 and SiO2

❑ Inductively Coupled – Mass spectrometry – Pb, Cu
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Acid Digestion

❑ Estimated 3.8 millions of LSLs are 

found in Midwest and Great Lakes 

region of United States (1).

❑ Sodium silicate is a potential lead 

corrosion inhibitor, but the 

effectiveness and mechanism are 

unknown (2).

% A B C D

Pb 5.39 2.45 19.45 2.58

Al 4.81 2.28 1.06 2.04

Si 1.41 0.89 0.31 0.30

Sodium silicate tested pipe (N) Control pipe (C)

Wt.% of elements detected by EDS

❑ Elemental mapping by EDS indicates higher percentage 

of Si in (N) than (C). 

❑ EDS indicates scale abundant with Al deposited over 

corrosion scales of Pb. These are amorphous in nature.

❑ No crystalline lead silicate formed in the scales of (N).

❑ Silica from the water is taken up by the aluminum rich scale.

❑ Accumulation of silica in the scale reduces its porosity and 

impedes the lead dissolution from lead rich scale to water.

❑ Pre-existing scales are necessary for effective inhibition by 

sodium silicate.

Experimental Methods Scale Analysis

Objectives

Results: Silica Uptake in Pipe LoopsResults: Pipe Loop Experiments

Conclusion

References

16 mg/L 

SiO2

20 mg/L SiO2 500 µm

Scale

~800 µm

Lead 

pipe

C

D

Epoxy

500 µm

Scale

~450 µm

A

B

Epoxy

Lead 

pipe

SEM images of cross sections 

Crystalline solids identified 

in the corrosion scales of 

Pb(II) and Pb(IV) by XRD 

❑Hydrocerussite
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Results: Scales Analysis
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Scale 

~1.2 mm

Lead concentration observed in pipes with BF water control (C) and 

receiving sodium silicate (N) in BF water at pH 7.7

Lead concentrations below 10 µg/L was achieved within 7 weeks 

of treatment with 20 mg/L of SiO2 in N1 and N2. 
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