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Resume

Water Quality Assessment of Natural Sources for Water Supply
on the Example of the River Mtkvari

Unfortunately, surface water now is polluted by various means, so it’s
treatment is a major problem for humanity.

Together with the growth of population and global warming, drinking
water resources are reducing in the whole the world. On this background, sewage
treatment is becoming more topical for the purpose of secondary use of water.

Water plays an important and multilateral role in human life.
Development of organic world is impossible without water;

If in the middle of the XIX century, 25 1 of water were spent on a person
per day in cities, now 200-400 1 is spent, and in large cities 500 and more;

The last three decades of special studies were devoted to the recent
discovered chemical contaminants. One of the varied groups of pollutant
compounds that attract the attention of scientists are pharmaceutical substances.
Pharmaceutical compounds are produced in a very large volume and their use and
diversity increases from year to year.

Pharmaceutical pollutants present as chemically active compounds in the
environment through excrements that are adopted by humans or animals from
pharmaceutical remedies; they have a completely different effect on the
environment;

The negative influence of pharmaceutical compounds on wild nature and
ecosystem is largely unknown; Wast Water Treatment Stations are not sufficiently
ready for the removal of complex pharmaceutical compounds from the water;

Nowadays, the psychiatric disorders spread in the world, that caused the
increase of consumption and prescriptions on drugs, especially the anti-
depressants, anxiolytics, antiepileptics, antipsychotics, anticholinergics, and
hypnotic/sedative.

Stress and mental disorders in the population have also increased in
Thilisi, for which benzodiazepine group of pharmaceutical preparations are largely
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used. The same drugs are used by people who suffer from various mental disorders,

as well as those who need help to get rid of alcohol and drugs. The consumption of

this group is greatly increased in the population.

For the reason mentioned above, the research focuses on the
contamination of Mtkvari River from the benzodiazepine group preparations.

The existence of sedative benzodiazepine group preparations in
wastewater samples was studied. Ten dislocations were selected on the territory of
Thilisi and samples were taken from the river Mtkvari. All samples were
immediately moved to the laboratory, and the presence of benzodiazepines in
water samples were tested by the test stroke Reoud Response. In each chamber,
the test stick is Reoud Response. The time for delay in water was 5-10 minutes.
The indicator placed on the test-sticks showed the content of benzodiazepine
group preparations in eight samples from ten samples.

The Thesis reviews the following methods of determining the number of
pharmaceutical drugs of benzodiazepine group in water:

1. Spectrometer and thin layer chromatography method;

2. Analysis of benzodiazepines in wastewater samples using liquid

chromatography coupled with tandem mass spectrometry (LC-MS-MS);

3. Determination of carbamazepine and diazepine with solid phases and

diode-matrix detector of high efficiency chromatography (SPE-HPLC-
DAD);

For the purification of waste water, (from benzodiazipinebis group of
pharmaceutical preparations) the cleaning technological cycle of the new node
added have been offered. In the new node it is recommended to use the following
methods:

1. Reverse osmosis membrane method;

2. Creation of artificial reservoirs to clean industrial wastewater where the usual
reaper (Pharagmites australis), spots (Typha latifolia T. angustifolia) and water
lily (Nymphaeaceae) will be used;

3. Diazepam removal by advanced membrane technology, activated carbon, and
micelle—clay complex;

Based on system-logical research methodology it can be concluded, that
the river Mtkvari may be considered as a potential source of water supply in
Thilisi, if the water purification measures together with other contaminants,
neutralization of pharmaceutical substances will be considered:

1. Adding the proposed node in the water cycle technological cycle will reduce
the number of benzodiazepines significantly, as well as the number of other
medicines, and in some cases fully will neutralize them;

2. The proposed technology can be used for big, medium and small cities, besides
it can be used for villages and similar settlement areas where there is no
sewerage network;

3. The use of natural adsorptions (Clays and Plants) during water purification
simplifies cleansing process from medicinal pollutants, makes it cheaper and
significantly reduces negative impact on the environment;
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For the first time in Georgia, the issue of medicinal pollution of the river
Mtkvari was studied;

The major pharmaceutical groups of pollutants are defined;

Their quantitative characteristics are investigated in wastewater;

Group of psychotropic - benzodiazepines have been studied. Quantitative
distribution according to the season were defined.
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