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Abstract

Background and Aims: The release of organics and heavy metals from drinking water distribution
pipes can adversely affect consumers' health. The aim of this study was to investigate the impact of
water quality and pipe diameter on the release of organic compounds and heavy metals in
polyethylene pipes.

Materials and Methods: The experiments were performed i three different cycles of 72, 144, and 216
hours. The effect of water temperature, pH, hardness and remaining chlorine concentrations, as well
as pipes diameter on the release of organics and some heavy metals were investigated. Ethical
considerations were all observed during the study.

Results: The release of TOC increased with increasing the contact time of water to the pipe; however,
the concentration of released zinc decreased by increasing time. Concentrations of lead, cadmium,
and nickel n all samples were lower than the detection limit (LOD). The odor threshold number in
all samples was lower than the allowable limit. The results indicated that increasing pH and hardness
resulted in the decreased concentrations of TOC and zinc m water. Additionally, with increasing
temperature, the concentration of TOC sharply escalated. Nevertheless, the released amounts of both
TOC and zinc decreased by increasing pipe diameter.

Conclusion: The results of the study revealed that the existing pipes do not pose a health threat in
terms of the release of heavy metals into water. In relation to the release of TOC in water, although
these values are low, thorough research should be conducted to determine their types and
subsequently assess the risk of released hydrocarbons on the health of individuals.
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Figure 1-Polyethylene pipes with different
diameters used in the current study
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Tablel- Effects of contact time on the release of different elements from PE pipes
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Table 2- Release of TOC and odorous compounds at different temperatures from PE pipes
TON TOC (ppm) Jolse
£.°C Ya°C t°C £.°C Ya°C t°C Lod
i <) <y \IAS VDA - Ivy Jol dl> o
Y <\ <) VAR VIVA -Ivs 09 dl> po
V¥ <\ <) IV VA <IN g Al yo
(PH=v ) Gilises slalos y sl b sladlg ol ovled A o Ko l3ls 51 Sy kil e =Y Joas
Table 3- Release of selected heavy metals from polyethylene pipes at different temperatures
Zn Cr Ni Cd Pb (ppb) jols
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Table 4- Release of TOC at different hardness from PE pipes
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Table 5- Release of selected heavy metals from polyethylene pipes at different water hardness
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Table6- Release of TOC and Zn at different pH from PE pipes
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Figure 2- TOC and Zn concentration at different residual chlorine (pH=7, 25 +5°C)

((The blue and red lines show the change of Zn and, TOC at different contact times and three differences of chlorine,
respectively.))
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Figure 3- Trends of TOC and Zn at different pipes diameters (pH=7, 25 £5°C)

(The blue and red lines show the change of Zn and, TOC at different contact times and three different diameters of the
pipes, respectively)
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