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Abstract: The issue of degradation of drinking water quality has become a problem of great concern in Pakistan,
and especially availability of water treatment facilities in the Sindh province of Pakistan is almost negligible,
particularly in rural areas. And, the public has been using traditional methods to reduce the concentration of
physic-chemical parameters in drinking water. Therefore this study was carried out to analyze the impact of a
Clay-water cooler on physic-chemical parameters of drinking water. Analysis revealed that samples remained
colorless, with the passage of time odor of water changed to a clayey odor; Turbidity increased with the passage
of time and temperature decreased; the pH value of water increased initially and crossed the allowable limit
but with time it was observed that pH of water decreased came under the limit; the concentration of EC, Cl,
Ca, Total Hardness and TDS decreased for first 12 hours, but increased with increase in storage time. The value
of Magnesium increased as storage time increased. Overall, it was disclosed that a Clay-water cooler has a
positive impact on the quality of drinking water particularly if water is stored in a clay-water cooler for a time
not longer than 8 hours.
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1. Introduction

The quality of drinking water whether it is in form of surface water or groundwater is getting
deteriorateddrastically with the passage of time. There are many reasons behind the degradation of
drinking water quality. The causes of bad water quality are associated with the natural phenomenon
as well as the anthropogenic activities. The natural causes include geological changes of layers,
climate change, shortage of rainfall, acidic rainfall, etc. However, the anthropogenic reasons include
over abstraction of water, urbanization, over population, disposal of untreated domestic and
industrial sewage into streams, dumping of solid waste, overuse of agricultural fertilizers, etc. The
issue of poor quality of drinking water is not only limited to the developing countries but developed
countries are also grappling with the availability of safe drinking water as well. It is also investigated
that about 20 billion people around the world are facing scarcity of safe and suitable drinking water,
and almost 50-60% diseases in the world are the waterborne diseases [1]. It is further evaluated
through research that after 2025 almost 50% population of the world will face scarcity of suitable
drinking water.

Pakistan is also one of the countries that are coping with the shortage of portable water. Research
has revealed that only 30-40% people in Pakistan drink good drinking water, rest of people either
struggle with the availability of water or consume poor drinking water [3]. That’s the reason that in
Pakistan abdominal diseases such as Gastro, diarrhoea, and other diseases such as cholera, malaria,
typhoid, etc. are common owing to extremely contaminated drinking water [4]. In the most parts of
Pakistan particularly rural areas, residents are using unfit drinking water. This unhealthy water is
not only affecting the economy of Pakistan but also increasing the patients of chronic diseases in
Pakistan. The UNICEF and government authorities of Pakistan have confirmed that in the last ten
years the patients of waterborne diseases have increased excessively [5,6]. The PCRWR (Pakistan
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Centre for Reclamation of Water Resources) have also confirmed that almost 60% drinking water in
Pakistan is not fit for drinking. The major cause of the water pollution in Pakistan is the mixing of
sewage with the surface water and ground water [7]. is Therefore, scholars have been recommending
that the government should immediately take remedial measures in order assure the supply of safe
drinking water to the population of Pakistan.

However, neither it is feasible nor economical to provide treated water supply schemes
everywhere. It also depends upon the source of water as well. For instance in the Tharparkar district
of Sindh province of Pakistan,neither dam can be constructed because there is complete desert that
does not allow rain water to move from one point to another nor the lined canal is constructed there
by government. In such circumstances,residents are reluctantly drinking water from dug wells and
aquifers, which are not safe for drinking due to variety of chemical and physical impurities. On the other
hand, various cities only have accessibility to groundwater for their domestic uses, but, groundwater also
exhibit variety of contamination. Therefore, the need of economical and locally available technique of
water purification is the need of time in many countries in the world including Pakistan.

Clay water coolers locally known as (Dilla or Matt) are commonly used in the rural areas of
Pakistan. Most of population in the rural areas use clay water coolers due to being cheaply available
everywhere. Besides thatmany think that these clay water coolers may havenegative or positive
impact on the many water quality parameters. Thus, in order to assess the change in the properties
of drinking water this study was proposed. And, frequent change in various parameters was assessed
in the laboratory.

2. Materials and Methods

2.1. Materials

For assessing the effect of clay water cooler on the quality of drinking water, three clay water
coolers shownFigure 1 with proper cap and tap were purchased from the Larkana city and were
brought the Laboratory of the University of Larkano.

Figure 1. The Clay Water Cooler.

2.1. Methods

For determining the change in the quality of drinking water the water quality parameters such
as pH, Total Dissolved Solids (TDS), taste, odor, Total Hardness(TH), Chloride (Cl), Magnesium
(Mg), and Calcium (Ca). The samples were collected from the electric motorof the University of
Larkano. All tests were done following the standard laboratory methods. The water quality
parameters were firstly checked before filling theclay water coolers so that the results could be
matched with the forthcoming results. The clay water coolers were first properly washed and then
filled with the samewater and placed in the laboratory of the University of Larkano. Later on, the clay
water coolers were left for three, eight, twelve, and fourteen hours. Firstly after three hours samples
were collected from each Clay waterCooler and testing was done; samples were again collected after
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eight hours; twelve hours and lastly the samples from each Clay water cooler collected after fourteen
hours and the concentration each parameter wasdetermined. It should be noted that three samples of
250ml were collected from three Clay water coolers and testing was done systematically. And, in
the end all results were compared with the values of each parameter determined before filling the
clay water cooler.

3. Results and Discussion

The results of the various water quality parameters suchas such as pH, Total Dissolved Solids
(TDS), taste, odor,Total Hardness (TH), Chloride (Cl), Magnesium (Mg) and Calcium (Ca), were
determined initially before filling of clay water cooler, and after three, eight, twelve,and fourteen
hours. The results of each parameter were compared with results after the three, eight, twelve, and
fourteen hours. The effect of clay water cooler on the properties of drinking water is discussed below.

3.1. Taste and Odor

Taste and odor of drinking water samples were assessedinitially and after three, eight, twelve
and fourteen hoursof storage in the Clay Water Coolers. When initially samples were assessed,
samples did not have any color or odor and even after three, eight, twelve, and fourteenhours of
storage in Clay water cooler, the water did not exhib change in taste. However, the odor of water
slightly changed with passage of time and exhibited muddy odor.

3.2.pH

pH is a chemical drinking water quality parameter. The WHO recommends that the WHO in
the drinking watershould not exceed 8.5 neither should be lesser than 6.5. When the drinking water
samples were initially tested for the pH the value of pH was found 8.3, and when thepH value of
water stored three hours in the clay water was checked it displayed the value of 8.6 on the pH meter.
However, the value started decreasing after the storage of eight hours. The value of pH after eight
hoursstorage was found 8.1, after twelve hours it was 7.9 andafter fourteen hours it was 7.85. Thus,
results displayedreduction in the pH value with the increase in storage time. The results are displayed
in Figure 2.

Hfect on pH

FEFD Three Eight Tweleve Fourteen
Hours Hours

Figure 2. Effect of Clay water cooler on the pH.

3.3. Total Dissolved Solids (TDS) and ElectricalConductivity (EC)

Total dissolved Solids (TDS) is the one of the importantparameters of drinking water. The TDS
in the drinking water samples were checked by using TDS meter. The results revealed that initially
the value of TDS was foundas 1210 ppm. However, after the storage of three hours in Clay water
cooler it reduced to 1200 ppm, later on after eight hours it showed further decline its values from1200
ppm to 1189 ppm, and after twelve hours it reducedto 1185 ppm. However, it displayed increase in
theconcentration of TDS after fourteen hours. The value after fourteen hours was recorded as 1191
ppm. The results are displayed in Figure 3
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The electrical Conductivity of water followed the same pattern. Initially the value of EC was recorded
as 1875 uS/cm, after three, eight, twelve, and fourteen hours it was recorded as 1860 pS/cm, 1857 uS/cm,
1843 uS/cm, 1837 uS/cm, and 1846 uS/cm respectively. The detailed results are displayed in Figure 4.

Effect on TDS

Zero Three Eight Tweleve Fourteen
Hours Hours Hours Hours

Figure 3. Effect of Clay water cooler on the TDS.

Effect on EC
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Figure 4. Effect of Clay water cooler on the TDS.

3.4. Total Hardness (TH)

Similar pattern of testing as done for TDS, EC, Colr, and odor was followed for the Total
Hardness. When the samples were checked initially, after three hours, eight hours, twelve, and
fourteen hours, the value of TH was recorded as 1440 ppm, 1439 ppm, 1435 ppm, 1430 ppm, and 1436
ppm respectively. It also revealed that there is a positive impact on the total hardness of drinking water if
water is stored for up to twelve hours, however, later it starts increasing as shown in Figure 5.

Bfect on TH
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Figure 5. Effect of Clay water cooler on the TH.
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3.5. Calcium (Ca) and Magnesium (Mg)

Calcium and Magnesium are another important elements of drinking water. These two parameters
contribute to total hardness in the water.When the concentration of calcium was tested initially its value
was observed as 90 ppm. However, when water was stored in the Clay Water cooler and samples were
taken for testing after three, eight, twelve, and fourteen hours, the results revealed that the value of
calcium reduced from 90 ppm to 87 ppm after three hours, after eight hours it reduced to 85 ppm, 84.3
ppm and 85.1 ppm after twelve and fourteen hours respectively. The details are shon in Figure 6.

Bfect on Ca
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Figure 6. Effect of Clay water cooler on the Ca.

However, when magnesium in the water samples were tested as shown in Figure 7, initially the
value ofMagnesium was observed as 71.2 ppm. When water samples were tested after three, eight,
twelve, and fourteens the values of magnesium were observed as 72ppm, 73.3 ppm, 74.86 ppm, and
75 ppm respectively.

In nutshell, the values of Calcium kept decreasing for thefirst twelve hours while values of
Magnesium kept increasing throughout period.

Hfect on Mg
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Figure 7. Effect of Clay water cooler on the Mg.

4. Conclusions

Water is the most crucial source of life. However, this important element of life is on the verge
of deteriorationdue to various anthropogenic and natural causes that have been making quality of
water unsuitable for drinking. The major causes behind the shrinkingquantity of safe drinking water
are the mixing of industrial and domestic sewage with groundwater and surface water, shortage of
rainfall, percolation of dangerous leachate to groundwater, and disposal sites of solid waste.
Therefore, it has become important to introduce efficient and economical water treatment methods
in Pakistan and other countries. Keeping this view in mind this effort was made to assess changes in the
quality of drinking water when it is stored in the Clay water Cooler. The Clay water cooler is the most
commonly used cooler for storing water particularly in rural areas of Pakistan. When the effect of clay
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water cooler on the quality of water was assessed the results revealed that there is a slight positive change
in the various water quality parameters such as Calcium, Total hardness, Total dissolved solids, and pH
if water is stored in the caly water cooler for the time not more than twelve hours. However, it was
reported that the reduction in values of such parameters was not as reasonable as required, but, they are
recommended when water is slightly contaminated and in such cases water can be made good for
drinking by the use of Clay Water Coolers.
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