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Sum of Squares df Mean Square F Sig.

Lead Between Groups 52015918.342 5 10403183.668 43.092 .000
Within Groups 5794098.577 24 241420.774

Total 57810016.918 29
Cadmium Between Groups 7.337 5 1.467 3.336 .020
Within Groups 10.558 24 440
Total 17.895 29
Zinc Between Groups  1342792.224 5 268558.445 90.619 .000
Within Groups 71126.510 24 2963.605
Total 1413918.734 29
Nickel Between Groups 385.312 5 77.062 1.061 .406
Within Groups 1743.469 24 72.645
Total 2128.781 29
Chromium Between Groups 80.229 5 16.046 7.236 .000
Within Groups 53.223 24 2.218
Total 133.452 29
Selenium  Between Groups 1641.028 5 328.206 2.873 .036
Within Groups 2741.535 24 114.231
Total 4382.563 29
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A Study on leakage of heavy metals from the PVC and polypropylene
pipes used in thewater distribution system in I sfahan

Hamid Reza Tashauoei!, Mehdi Hajian Nejad?, Mohammad Mehdi Amin?,
Farham Karakani*

Abstract

Background: Various chemicals are used to produce polymers ,leakage of polymer materials over the
time , can cause health problems The aim of this research was to evaluate the leakage of heavy metals
from the PVC and polypropylene pipes used in the water distribution system in Isfahan.

Methods. Four brands of PP pipes and two various types of PVC pipes were analyzed in this study.

Concentration and leakage of heavy metals (lead, cadmium, nickel, chromium, zinc and tin) at 20 ° C were
measured and compared with national standards of Iran, US Environmental Protection Agency (EPA) and
the World Health Organization (WHO) guidelines.

Findings. Mean lead concentration in used and new PVC pipes was higher than other pipes and there was
significant difference between these two PVC pipes and other pipes in lead concentration. Mean leakage
of lead was higher in PP pipes produced in A and B manufacturing plants. Lead leakage was lower than
Iranian standards, but exceeds than EPA standards and WHO guidelines in PP pipes produced in A and B
manufacturing plants. Cadmium leakage from PP pipes produced in C manufacturing plant exceeds all
standards and guidelines.

Conclusion: Inappropriate plastic production process increases the possibility of stabilizers and
plasticizers releasing. Regarding direct relation between use of polymer pipes and consumer’s health,
control of pipes producer by related institutions is proposed in accordance with make changes in
stabilizers and preventing application of heavy metal-based pigments to overcome the mentioned
problems.

Key words: Water, Heavy Metals, Metals Leakage, Polymer Pipes.
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