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ABSTRACT

Water Quality of Al-Kufa River, Tap water and Reverse Osmosis (R.0.) water in some neighborhoods
passing through Al-Najaf City, Iraq, was evaluated for drinking using the standards of World health
organization. Water samples were collected from fourteen sites during six months from September 2015 to
February 2016. Conductivity (EC), pH, hardness, alkalinity and total dissolved solids (TDS) were determined. It
was noticed that some studied parameters of river and tap water were more than drinking water standards,
while studied parameters of R.O. water were within acceptable standards.
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INTRODUCTION

Water is the most important element for the continuation of a life every living thing on the surface of
the ground, after the air. Water is an essential abiotic factor because it is the main component of the cell,
approximately 60 % of the human body is fluid, predominantly a water solution of ions and some components
[1]. The purpose of water is not to provide creatures with drinking water but also enters in all agricultural,
biological and industrial processes, and others. It is known that the water covers more than three-quarters of
the globe, but in spite of that, the suitable water for use remains few. The massive expansion of industry
makes the water exposures to many contaminants, making it unsuitable for using. So, purification of water by
chemical treatment with chlorine, ozone or Ultra Violet rays is necessary [2]. Although the traditional methods
of water purification do not eliminate some industrial, inorganic pollutants and pesticides in addition to the
chlorine used in water purification may interact with some components making carcinogens [ 3]. The loss of
adequate treatment and government censorship lead to polluted water. In developing countries, 90% of
wastewater pour directly into rivers without any treatment [4]. The main effects to human health related to
the using of contaminated water, especially drinking water may affect the digestive system and damage the
environment. The World Health Organization estimated that about 1.4 million children die every year as a
result of contaminated water [5]. In some areas of Iraq, people use water of river directly without treatment,
as well as the water of the river is the source of the supply. The aim of this study is to compare some of the
physical and chemical characteristics of Kufa River water, tap water and R.O. water with Guideline values for
Drinking-water Quality of World Health Organization [6] illustrated in tablel.

MATERIALS AND METHODS

Triplicate samples of water were collected from four different sites of Al-Kufa river (a branch of
Euphrates river) as shown in ( figure 1) and the other samples were collected from tap water and Reverse
Osmosis factories in five neighborhoods of Al- Najaf- city. The samples were collected monthly, starting from
September 2015 until February 2016. The average of these samples during six months compared with
standards of World Health Organization for drinking water. The electrical conductivity of water was
determined by digital multiple meter; WTW Germany. pH was measured by digital pH meter; (origin Germany),
alkalinity was measured according to the procedure[7]. Total dissolved solids were determined according to
APHA [8]. EDTA titrimetric method was used to determine total hardness as suggested by WHO [9].
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Figure 1: The sites of Kufa-river in this study
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RESULTS AND DISCUSSION

The average of values of studied physicochemical factors in the duration in six months taken from the
studied sites are illustrated in table 2. The range of electrical conductivity and water pH were (25-1427) ps/cm
and (6.5-8.2), respectively. The highest values of electrical conductivity were in the river and tap water, due to
exist a high concentration of soluble salts [8, 10]. Many dissolved solids change the taste of the drinking water
[10, 11]. The kinds of salts (ions) producing the electrical conductivity are carbonates, calcium, chlorides,
sulfates, sodium, magnesium, and potassium [12]. Electrical conductivity in the sites of the river and tap water
were above the expectable limits by WHO, while the lowest values were in R.O. water, that was caused by
treatment by reverse osmosis. The pH is an essential parameter that limits the water suitability for different
uses. The pH of waters depends upon the equilibrium of carbon dioxide. The pH value rises as the alkalinity
rises in water, while it declines as the carbon dioxide increases [13]. So, the measurement of pH indicates a
variation in the feature of the source [8]. Extremely alkaline or too acidic water give alkaline or acid tastes
[14]. The values of pH in all sites were within the objective limits, this agrees with studies of [15, 16] ; because
of the ability of water to be as buffer solution to normalize pH values. Hardness in the samples are recorded to
be in a range of 150 to 497 ppm. There is an reverse association between the hardness of drinking-water and
death resulted from cardiovascular infection [17]. All the records of hardness satisfy the objective data for
drinking water. Alkalinity ranged from (90 - 263.6) ppm in site 12 and 1 respectively. Iraqgi water tends to be
alkalinity and is capable to regulate the change in pH. The presence Alkalinity caused by converting insoluble
calcium bicarbonate to soluble calcium bicarbonate [18]. Total dissolved solids are constituents that would
pass through filter paper. The taste of water may be affected by the existence of these constituents [19].
During this study TDS values of the samples ranged between ( 17— 606 ) ppm. WHO guidelines of TDS in
drinking water are less than (500) ppm. Therefore in the sites of river were more than guidelines value because
the river receives many contaminants such as municipal wastes and industrial wastes making the water
unsuitable for drinking. Total dissolved solids values of tap water were less than permissible limit except in tap
water of faculty science. This research showed that water of river and tap unhealthy for drinking. The pollution
of water may be occur at the source, but water may be polluted during the distribution and transportation.
The releasing of corrosion by-products of household plumbing systems can be an important supply of
contamination obtained in the water of tap [20]. Ancient distribution networks and piping systems used for
transport of water can affect the quality supplied to users. The variation of studied parameters among sites
was because of the variation of the source.

Tabel: Standards of drinking water for World Health Organization.

Factors Guidelines
Electrical conductivity | (800 ) uS/cm
(EC)

Hydrogen ion (6.5-8.5)

concentrations (pH)
Total dissolved solids less than (500) ppm

(TDS)
Hardness (150-500 ) ppm
Alkalinity There is no standard value but

alkalinity levels greater than 250
ppm are high alkalinity, and levels
less than 30 ppm are low alkalinity.
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Table 2: The average values of investigated characters for the duration in 6 months
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osition River River River River Tap Tap.wate | Tap.wat | Tap.water | Tap.wat R.O.water | R.O.water | R.O.water | R.O.water | R.O.wate
water water water water water of | r of AL- | er of AL- | of AL- | er of AL- | of Science | of AL- | of AL- | of AL- | r of AL-
Science Hasan Ghadeer | Salam Ansar Faculty Hasan Ghadeer Salam Ansar
(sitel) (site 2) | (site3) | (site4) | Faculty neighbor | neighbor | neighborh | neighbor neighborh | neighborh | neighborh | neighbor
Factors hood (| hood ood hood ( site 10) ood ood ood hood
(site 5) site 6) ( site 7) ( site 8) (site9) ( site11) | (site 12) ( site 13) (site 14)
EC 1333 1423 1401 1371 1427 1190 1185 1183 1190 25 uS/cm 80 uS/cm 131.7 100 uS/cm | 100
uS/cm uS/cm uS/cm uS/cm uS/cm uS/cm uS/cm pS/cm pS/cm uS/cm uS/cm
pH 8.1 8.2 8.1 8.1 8.2 7.8 7.2 7.5 8 7 6.5 6.5 6.7 6.7
Alkalinity | 263.6 206.7 213.7 219.9 200 ppm | 200 ppm | 200 ppm | 200 ppm 200 ppm | 100 ppm 100 ppm 90 ppm 100 ppm 105 ppm
ppm ppm ppm ppm
Hardness | 493 497 458 450 245 ppm | 250 ppm | 256 ppm | 260 ppm 270 ppm | 150 ppm 155 ppm 150 ppm 180 ppm 220 ppm
ppm ppm ppm ppm
TDS 585 ppm | 488 ppm | 486 ppm | 48 489 ppm | 17 ppm 50 ppm 70 ppm 60 ppm 65 ppm
580 606 579 575 4
ppm ppm ppm ppm E
m
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Figure 2: The values of EC in studied sites.
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Figure 3: The values of pH in studied sites.
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Figure 4: The values of hardness in studied sites.
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Figure 5: The values of alkalinity in studied sites.
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Figure 6: The values of TDS in studied sites.

Table3: The average of samples of Kufa-river, tap water and reverse osmosis water.

Position The average of The average The average Guidelines
samples of Kufa- | samples of the samples of
Factors river tap water R.O. water
EC (uS/cm) 1382 1235 87.34 (800 ) uS/cm
pH 8.125 7.74 7.04 (6.5-8.5)
Alkalinity(ppm) 226. 200 99
Hardness(ppm) 474.5 256.2 171 (150-500 ) ppm
TDS (ppm) 585 506.4 52.4 less than (500) ppm
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Figure 7: The average of EC of Kufa-river, tap water and reverse osmosis water.
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Figure 8: The average of pH of Kufa-river, tap water and reverse osmosis water.
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Figure 9: The average of alkalinity of Kufa-river, tap water and reverse osmosis water.
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Figure 10: The average of hardness of Kufa-river, tap water and reverse osmosis water.
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Figure 11: The average of TDS of Kufa-river, tap water and reverse osmosis water.
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