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In semi-arid and mountainous regions, factors such as high wind speed and temperature in the hot seasons
lead to high surface evaporation, which is the main cause of water losses. This evaporation even occurs at
temperatures below the boiling point of water. So far, various solutions have been proposed to reduce
evaporation. In the present study, which was conducted with the aim of investigating the performance of
polypropylene balls without holes on the chemical quality of water, one-way analysis of variance (ANOVA)
and Tukey and Duncan's mean comparison test were performed on 18 data sets. The selected chemical
quality parameters included nitrate, phosphate, total dissolved solids (TDS), and turbidity.The results of the
study showed that the use of polypropylene balls without holes can significantly reduce the turbidity and
total dissolved solids of water. The average turbidity of the control pan was 1.78 NTU, while the turbidity
of the pan with polypropylene balls without holes was 1.64 NTU. The average total dissolved solids of the
control pan was 699.4 mg/L, while the total dissolved solids of the pan with polypropylene balls without
holes was 671.2 mg/L. The study also showed that the use of polypropylene balls without holes can reduce
the oxygen exchange rate of water. The average oxygen exchange rate of the control pan was 69%, while
the oxygen exchange rate of the pan with polypropylene balls without holes was 59%.The results of this
study suggest that polypropylene balls without holes can be a effective method to reduce the turbidity and
total dissolved solids of water in semi-arid and mountainous regions. However, the use of these balls can
also reduce the oxygen exchange rate of water.

many cases is more economical than collecting and

Introduction:

Evaporation losses from storage facilities are
relatively extensive. Control of evaporation from
water surfaces using various methods is an
important solution in water conservation and in
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storing the same amount of water from other
sources. In general, the amount of water storage
and the conditions of the area are effective in
choosing the appropriate method of evaporation
control. The methods of reducing evaporation in
water reservoirs primarily include physical and
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chemical methods. The use of physical methods
preserves 70 to 90 percent of water by reducing
evaporation, which require high investment costs
and reduce operation and maintenance costs.
Chemical methods retain a lower percentage of
water (20 to 40%) and have a low cost, but a higher
operation and maintenance cost. In addition,
physical methods are more permanent than
chemical methods. However, all evaporation
control measures affect the water ecosystem;
Therefore, checking the water quality of reservoirs
needs more study. Despite many researches on the
effect of physical methods, especially floating
coatings on the rate of reduction of evaporation
from the surface of water tanks, so far there have
been many studies on the effect of these coatings
on the physical, chemical and biological
parameters of water quality inside the tanks. 2021),
Abdallah) has not been done. In a study by Maestre
(2015), in Spain, they investigated the
simultaneous physical, chemical and biological
effects of integrated canopy covers on water stored
in four agricultural irrigation reservoirs near the
coastal plain of Segura River for one year. In the
present study, with the aim of reducing evaporation
from reservoirs in arid regions, the effect and
efficiency of different types of floating
polyethylene balls as evaporation reducers are
investigated, and in the end, by selecting the best
option, appropriate and practical solutions are
provided to reduce evaporation of water resources.

Method:

The present study aims to investigate the effects of
chemical parameters of water quality using the
method of floating balls without holes. The coating
used includes a ball with the same diameter made
of polyethylene with an approximate weight of
each ball of 10 grams. We placed one tray as a
control and three other trays as a physical treatment
with only 240 white polyethylene balls. Data
collection was carried out for 60 days from
September 1, 2023 to October 30, 2023 at 10 am.
In order to assess the effectiveness of the balls
without holes on the quality of drinking water, 18
sets of data collection were performed from the
chemical parameters of water quality in this period
(June 1, 2023 to July 30, 2023).

Results:

To compare the effect of using a physical coating
on the dissolved oxygen of water, the trend of
changes in dissolved oxygen of the ball without
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holes relative to the control tray in Figure (3) and
in two-dimensional form in the histogram diagram
in Figure (4) the trend of changes is visible. The
decreasing change in the dissolved oxygen
exchange of the tray with the ball without holes
with an average of 59.75%, the control tray with an
average of 69% indicates the performance of
reducing the exchange of physical coating in gas
exchange with the surface. Floating evaporation
control coatings can have a positive effect on water
turbidity. These coatings create a physical barrier
between the water surface and the air, preventing
suspended particles from entering the water. These
particles can be composed of various materials
such as silt, algae, and bacteria, organic and
mineral materials. The use of floating coatings of
polyethylene balls can reduce water turbidity by up
to 7% compared to the control tray.

Conclusion:

Past studies have shown that among conventional
methods, the use of floating coatings as a high-
efficiency method can reduce evaporation by 70 to
95%. Despite the abundant theoretical information
on evaporation and laboratory and practical work
in the field of the use of floating coatings in
evaporation control, there have been few studies on
the impact of these coatings on the quality of
reservoir water. Some of the results of this study
include the following: 10% reduction of total
dissolved solids, which was used by studies on the
use of polyethylene covers in an agricultural water
tank. The results showed that the use of these
coatings reduced the total water soluble solids from
1000 mg/liter to 900 mg/liter In another study
conducted in America the effect of using
nanocomposite coatings on total water soluble
solids ~was investigated. In this study,
polyethylene/zinc oxide nanocomposite coatings
were used in a municipal water tank. The results
showed that the use of these coatings reduced the
total water soluble solids from 200 mg/liter to 180
mg/liter. - These coatings were covered by
affecting the incoming radiation, reducing the
contact surface of the tank with the atmosphere,
reducing the mixing of tank water by wind, and
reducing the algae population, leading toa 14%
decrease in the concentration of dissolved oxygen
in the tank. - Sulfate concentration in the tank
covered with floating balls increased due to the
reduction of biological activities in this pan.lIt is
consistent with the results of Deshtoloui (1400) in
a research titled the effect of floating coatings that
reduce evaporation on chemical and biological
parameters of water quality. The use of floating
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evaporation control coatings can be an effective
method for reducing water turbidity. These
coatings can also reduce the total dissolved solids
and dissolved oxygen of water, and can prevent
water evaporation, which can help conserve water
resources.
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