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Abstract

Nitrate is one of the most important pollutants that, due to its high solubility, it is
very costly to remove water from it. Studies have shown that contamination
in groundwater is increasing. Since nitrate is soluble in water, conventional
water purification methods are not able to eliminate it. Therefore, there is a
need for advanced water treatment methods They are able to reduce soluble
contaminants. On the other hand, the nitrate synthesis cycle in cities where
wastewater is improperly disposed of through absorbent wells is still ongoing
and causes the problem of continuous production of nitrate and its release to
groundwater.

For this purpose, three water purification systems have been compared,
including detergent, electrodialysis and nano-materials for nitrate removal in
water purification.

The results of this study showed that in the reverse osmosis system, the average
nitrate of treated water is less than (about one fifth) of the electrodialysis
system. The efficiency of nitrate removal in the reverse osmosis system is
approximately twice that of electrodialysis. On the other hand, the amount of
water recovered in the system of oscillation and electro-dialysis is 85% and
50%, respectively. Therefore, the efficiency of the reverse osmosis system in
reducing nitrate in drinking water is far better than the electrodialysis system.

Considering these results, the cost of producing a cubic meter of refined water in
the electrodialysis system is 14.2 times higher than that of the reverse osmosis
system. Finally, the reverse osmosis system is superior to the electrodialysis
system in terms of nitrate removal efficiency, the removal efficiency of other
parameters (bicarbonate, sulfate, chlorine, calcium, magnesium, sodium,
potassium), the rate of water recovery and the cost per square meter of water.

Water as a combination of three-quarters of the Earth's total surface is considered
to be an essential factor in the survival of life. Today, the importance of water
in life is not covered by anyone, and with an overview of the history of
civilization, it can be seen that human civilizations have developed and
developed along with water resources.
About 2.66% of the total world water resources (groundwater, lakes and
natural ice) are fresh water, only a small fraction of about 0.6% is available
as drinking water.

Health and sanitation is one of the most important human challenges in societies,
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especially in developing societies. (1)

Nitrates may result from water pollution with excellent substances and sewage.
High concentrations of nitrate ions in drinking water sources cause
methemoglobinemia in infants. In adults, nitrate in the body also converts to
nitrosamine, which is a combination of carcinogens and increases the
incidence of gastrointestinal and bladder outflow.

In the next part of this study, we tried to study the effect and role of nanoparticles,
nanotechnology in terms of efficiency and cost in removing nitrate from
drinking water by the methods of reverse osmosis and electrodialysis, and we
concluded that it is possible to use the technology Nano and its integration in
the two methods significantly reduce the amount of water purification costs,
increase the nitrate removal, and also by returning the wastewater into the
system, it saves water, which leads to an increase in the efficiency of the
systems.

It is hoped that the results of this study will be the basis for future research and will
be used to increase the quality of drinking water and achieve optimum levels.

key words :

Reverse Osmosis - Electrodialysis - Nanoparticles - Homoglobulin - Removal
of Nitrate - Nanotubes - Neutral Iron particles - Magnetic Nanoparticles -
Membranes - Water Filtration.
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