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INTRODUCTION

About 97.2% of the water on Earth is salt water from the oceans and seas [1,2]. Only 2.8% of the
water is drinking water and is distributed as follows: 2.15% of the water is in mountain glaciers, ice sheets
and icebergs in Antarctica; 0.001% of water reserves are stored in the atmosphere; 0.65% of water is stored
in rivers and lakes [1]. Mankind uses them for their own needs. Over the last 40 years, per capita drinking
water has decreased by 60%. Agriculture sector accounts for the largest consumption clean water. Today,
85% of the clean water used by mankind is used by this sector of the economy [1,2].

Therefore, despite the fact that 2/3 of the earth's crust is covered with water, providing the
population with clean drinking water is one of the most pressing issues in the world [2]. Because pure
drinking water must meet certain requirements in terms of its chemical composition [3-6]. Modern physical,
physicochemical and chemical methods for studying the composition of water have been developed [7-22].
At the same time, there are strict requirements for the chemical composition of drinking water. Therefore,
the requirements for methods and techniques for studying the chemical composition of water have been
growing from year to year, and the_solution remains one of the most pressing issues facing experts.
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THE PURPOSE OF THE WORK

Study of the composition of drinking water in the city of Samarkand and Samarkand region using
induction-coupled plasma mass spectrometry.

RESEARCH OBJECTS AND METHODS.

Drinking water samples were taken from Samarkand city and Samarkand region (Jambay,
Pastdargom, Akdarya) and Zarafshan river. The analyses were performed on an inductively coupled plasma
mass spectrometer (model iCAP Q) at the High Technology Center (Figure 1). Qualitative composition of
the elements was carried out using mass-spectral characteristics, and quantitative analysis was carried out
using grading lines based on standard solutions of metal salts. The results of qualitative and quantitative
composition of the elements were calculated using a special program. With 5-time repetations in the
analysis of samples. The results were statistically processed in Excel's Data Analysis application.

Figure 1-View of iCAP Q mass spectrometer
The elemental composition of some of the studied metals and their quantities (mg /1 and ug /1)
are shown in the form of histograms in Figures 2-7.
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Figure 2. The composition of Samarkand drinking water
identified in IA group elements (mg/l)
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Figure 3. The composition of Samarkand drinking water of
I1A group elements (mg/l)
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Figure 4. The composition of Samarkand drinking water
identified in group 1A elements (mg/l)
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Figure 5. The composition of Samarkand drinking water
detected in 3d elements (mg/l)
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Figure 6. 4f-elements detected in Samarkand drinking water (mkg/l)
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Figure 7. The composition of Samarkand drinking water identified VAgroup elements (mkg/I)

The figures show that the water contains IA (alkali metals), 11A (alkaline earth metals), 1A (npl
elements), VA (np5) group elements, 3d-elements and 4f-elements, i.e., almost all elements except the
metals listed in the periodic table have been identified. Transuran elements are excluded. The obtained
quantitative results can be used to assess the mineral content of water and its drinkability, as well as to
obtain information about the mineral resources, geological and hydro-chemical processes.

In addition to the above, solid residues from the evaporation of water samples were analyzed using
a micro X-ray element analysis [23]. The results obtained are presented in Table 1.

Table 1. The content of drinking water from different regions of Samarkand region (%)

Element | Jomboy | Zarafshon | Dahbet | Pastdarg’om | Suzangaron | Yangiqo’rg’on
C 9,83 11,51 10,35 11,84 11,61 11,59
o) 46,15 45,92 43,77 45,36 45,11 45,85
Mg 3,00 0,11 0,09 0,06 1,22
Al 0,32 0,08
Si 2,72 0,20 0,20 0,20 0,20 0,20
Cl 0,06
K 0,21
Ca 37,26 42,15 45,50 42,48 43,08 39,98
Fe 0,44
S 0,11 0,09 0,05 0,06
Sr 0,72
Cu 0,30
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Figure 1. The amount of element C (%) Figure 2. The amount of element O (%)
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Figure 3. The amount of Ca element (%) Figure 4. Amount of Si element (%)

The table shows that water samples from Jambay and Yangikurgan were high in magnesium,
aluminum.

Iron and silicon were found in water samples from Jambay, Zarafshan, Dahbet, Pastdargom and
Yangikurgan.

Sulfur was found in the water samples obtained. In addition, the elements of potassium, iron and
chlorine, as well as the elements in_Jambay. Sodium, strontium and copper were found in water samples
taken from Yangikurgan. The results serve as preliminary data for assessing the chemical composition of
water.

CONCLUSIONS

1. For the first time, qualitative and quantitative analysis of the chemical composition of drinking
water in the city of Samarkand and some districts of Samarkand region was carried out using the
method of IBP MS, which has a high sensitivity.

2. The chemical composition of post-boiling residues of drinking water in Samarkand city and some
districts of Samarkand region was determined by micro-X-ray method.

3. The composition of drinking water of Samarkand city and some districts of Samarkand region
includes elements of groups 1A (alkali metals), I1A (alkaline earth metals), I11A (elements npl), VA
(np5), 3d-elements and 4f-elements, that is It was noted that almost all elements were identified,
except for the metals listed in the periodic table.
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4. The obtained quantitative results can be used to assess the mineral content of water and its
drinkability, as well as to obtain information about the mineral resources, geological and hydro-
chemical processes.
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