
46 MATERIALS PERFORMANCE April 2007

PHORGOTTEN PHENOMENA

Lead 
Contamination 

of Condensed 
Water

ALBERT OLSZEWSKI AND JOSEPH PALLER— 

Corrosion Testing Laboratories, Inc., Newark, Delaware

T is article presents experimental data that show 

the solubility of lead in diff erent waters. Specifi cally 

noted is the solubility of lead in condensed, or 

“pure,” water. It provides introductory information 

to those just entering the fi eld of water corrosion 

and contamination as well as basic information 

to others not familiar with water corrosion 

and contamination.

A 
heat exchanger manufacturer 

used solder (30/70 Sn/Pb)-coated 

finned copper tubes in an air 

drier system. The product, which 

was designed decades ago, has not 

changed appreciably. During regulatory 

testing, the water collected in an air drier 

system tested high for Pb contamination. 

It was suggested that the cause of the Pb 

contamination was biological activity in 

the air drier system. The possibility of 

microbiologically infl uenced corrosion 

(MIC) was signifi cant, since the air drier 

coils were reportedly covered with black 

slime. 

Laboratory Testing
A simple test was conducted to deter-

mine the source of Pb contamination. 

Samples of tube specimens were sus-

pended horizontally in a reaction kettle. 

Water, supplied from a reservoir at the 

bottom of the kettle, was pumped to a 

header system above the fi nned tube 

section and allowed to drip evenly over 

the tube section for a period of two 

weeks. 

Three different water samples were 

used. A water sample was supplied from 

the site with the Pb contamination. This 

sample was halved. One half was fi ltered 

for biological activity and the other half 

remained unfiltered. The third water 

sample was obtained from a residential 

dehumidification unit. This sample, 

which was also filtered for biological 

activity, represented water condensed in a 

typical air drier system (i.e., “pure” water). 

Before and after the 14-day test, each 

water sample was tested for its Pb and Sn 

content and for biological activity.

Results
The water contained an increase in 

Pb content for each of the three water 

samples. The “pure” water sample ex-

perienced the highest increase in Pb 

content, with a jump of 175 ppm. In all 
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three water samples, no signifi cant in-

crease was noted in the Sn content or in 

the biological activity. Table 1 shows 

the data.

Conclusions
Water purity can signifi cantly affect 

the dissolution of Pb. Many potable water 

systems that have used Pb piping in the 

past did not experience Pb contamination 

because of the growth of a protective 

scaling. Because it is free of minerals, 

condensed, or “pure,” water has an affi n-

ity for Pb. As has been said before, “Pure 

water seriously corrodes Pb in the pres-

ence of oxygen.”1
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John Wiley & Sons, Inc., 1948), p. 210.

TABLE 1

Testing results

Filtered 

Air Drier Water

As-Received 

Air Drier Water “Pure” Water

Solution volume 150 mL 200 mL 200 mL

Flow rate 75 mL/min 75 mL/min 65 mL/min

Start pH 5.5 5.4 5.7

Biological activity

Start 24 h – 0 colonies 24 h – 27 colonies 24 h – 0 colonies

48 h – 7 colonies 48 h – 145 colonies 48 h – 5 colonies

Final 24 h – 0 colonies 24 h – 80 colonies 24 h – 0 colonies

48 h – 0 colonies 48 h – 90 colonies 48 h – 0 colonies

Sn content

Start <0.01 ppm 0.01 ppm <0.01 ppm

Final 0.01 ppm 0.03 ppm 0.35 ppm

Pb content

Start 0.46 ppm 2.84 ppm <0.01 ppm

Final 10.19 ppm 3.31 ppm 175 ppm
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