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Abstract. The article discusses the accumulation of various harmful
compounds and heavy metals in the soil as a result of the wastes of the gas
processing enterprise of the "Shurtangazkimyo" complex and their
negative impact on soil fertility and ecological conditions. The irrigated
light serozem soils around the “Shurtangazkimyo” complex are extremely
poor in humus. As a result of the impact of waste, the biological processes
in the soil are weakened, and the accumulation of organic substances is
reduced. The accumulation of various harmful compounds and heavy
metals in the soil as a result of the activities of the "Shurtangazkimyo"
complex has a negative effect on the productivity and ecological condition
of the light serozem soils distributed in this area. Keywords:
"Shurtangazkimyo" complex, waste, soil, heavy metals, fertility,
environment, humus, nitrogen, phosphorus, potassium, nitrate, ammonium,
quantity.

1 Introduction

The need for fuel and energy supply has significantly expanded as a result of the global
industry's rapid development. Existing fuel and energy resources are primarily made up of
natural gas and oil products. One of the most crucial elements of economic development is
the mining and processing of these products. Currently, 12 billion tons of oil equivalent
worth of oil, natural gas, coal, and atomic energy are used for production. Sulfur, nitrogen,
and carbon oxides, as well as a number of other hazardous compounds, are released into the
environment during the extraction, processing, and use of these organic resources. These
gases are causing global climate change, ozone layer depletion, the "greenhouse effect,"”
and other environmental problems. That is, the oil and gas industry is rapidly becoming one
of the major polluters of the environment [4-7, 12, 19.]

That is why it is important to study the environmental condition of the areas where the oil
and gas industry is located. It is known that irrigated soils occupy a leading position in the
agriculture of our republic. Therefore, many studies have been conducted to study the
properties and characteristics of these soils, to study the influence of various factors on their
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ecological status, especially on their fertility, and work in this direction is still ongoing. The
works in this direction are mainly devoted to changes in soil fertility as a result of the
implementation of erosion, mineral fertilizers, irrigation and other agrotechnical measures
[5,11,14, 21]. Several studies have been conducted by domestic and foreign scientists on
the effect of industrial waste on the productivity of irrigated soils.

In many researches, it has been stated that as a result of the activities of oil and gas
production and processing enterprises, various toxic compounds are emitted into the
atmosphere and damage the environment. For example, when one ton of natural gas is
burned (in a torch), around 50-80 kg of various types of harmful waste are released. It was
noted that the release of waste depends on the composition of natural gas and its physical
and chemical properties. It has been mentioned that the burning of torches in gas processing
industries is the main source of air pollution in the region [4]. Also, in a number of studies,
various gases released into the atmosphere during the operation of gas processing
industries, especially sulfur, carbon and nitrogen oxides, hydrogen sulfide, mercaptan,
benz(a)pyrene (C20H12) and other wastes, affect the environment, damage the atmospheric
air, soil and thereby negatively affect the development of plants [1,6, 9,10,16].

It was found out from previous studies that the effect of various wastes released as a
result of the activities of industrial enterprises, including gas processing enterprises, on the
ecological condition of the soil has not been studied in the conditions of our republic. Since
the gas processing industry has been operating in the Republic of Uzbekistan for a short
time, scientific studies on its impact on the environment have not been carried out. The
main goal of the research is to study the effect of the waste of the Shu'rtangazkimyo
complex on the ecological condition and productivity of irrigated light serozem soils. For
this purpose, we set out to study the impact of the wastes of the "Shurtangazkimyo"
complex, which is one of the largest industrial enterprises in our republic, on the ecological
condition and fertility of the light serozem soils scattered around it.

2 Methods

2.1 Climate conditions of the research area

The climate of the research area is continental, the average annual air temperature is
16.4°C, and the average temperature of the coldest seasons is -6°C. The average air
temperature of the summer seasons is +27° C, +30° C, the highest temperature is +43°C,
+45° C. The hot months are June-July. The climate of the region has a specific effect on the
wind regime. Based on the "wind rose" diagram, the direction of the wind and the annual
average return in the area are distributed as follows (in percent): North-14, North-East-10,
East-8, South-East- 3, South-3, South-West-56, West-20, North-West-36 (Fig. 1).
According to "Wind rose" diagram information, north-west direction winds prevail in the
area [19].
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Fig. 1. "Wind rose" diagram of the area

2.2 Analytical methods

Soil humus in the study - by the method of I.V. Tyurin; Nitrogen in the form of nitrate - by
the Grandwald-Lyaju method; ammonium nitrogen - using Nessler's reagent; mobile
phosphorus — by the Machigin method; was determined by the Machigin-Protasov method
in an alternating potassium-flame photometer. Statistical analysis of the results of the
experiment was carried out according to the method of Dospekhov (1985) [8].

3 Results and discussion

The research was conducted in the irrigated light-colored serozem soils scattered around the
"Shurtangazkimyo" complex located in the Guzor ecosystem [17]. "Shurtangazkimyo"
complex is considered the only and one of the largest industrial enterprises in our republic,
processing 3.5 billion m3 of natural gas per year, producing 125,000 tons of polyethylene
granules, 100,000 tons of compressed gas, 100,000 tons of gas condensate, 2,500 tons of
sulfur granules, produces 3.2 billion m3 of refined gas [19]. During its operation, the
complex emits air pollutants from 53 sources. The torch (torch) coming out of the complex
also emits various harmful compounds to a certain extent into the environment and has a
negative impact on the stability of the ecosystem. They mainly include methane, ethane,
propane, butane, pentane, hexane, heptane, nitrogen oxides, carbon oxides, sulfur oxides,
hydrogen sulfide, or mercaptans, and various other chemicals [19]. As a result of the
activity of the complex, lower molecular polymers that harm the environment are also
released (Table 1)

Table 1. The amount of waste from the Shurtangazkimyo complex

Ne Polyethylene label Field of use Amount of low molecular weight of
polymer, (kg /100 t).
1 MF-3 Polyethylene Film production 300
2 2908 Production of boxes and barrels 250
3 59C Production of water bottles 750
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4 38A Production of drainage pipes 2000
5 44 H Conductor insulation production 900

According to the table, the least amount of waste per 100 tons of polyethylene (250 kg)
is generated during the production of polyethylene products with the label 2908, which are
used for making boxes and barrels. Following that is the waste product generated during the
production of the MF-3 label (300 kg). The largest amount of low-molecular polymer waste
is generated in the production of 38A label polyethylene, which is used in the production of
drainage pipes (2000 kg). The technology of the complex is designed to produce about 150
types of high, medium and linear low-pressure polyethylene. The waste produced in the
production of each brand of polyethylene is increasing year by year. This, in turn, leads to
environmental pollution with various harmful compounds and heavy metals.

The results of the conducted research show that due to the waste of the
"Shurtangazkimyo" complex, the soil scattered around it is contaminated with heavy metals
such as lead and nickel. The maximum amount of mobile lead was 55.2 mg/kg (at 850 m on
the south side of the complex), and the maximum amount of mobile nickel was 53.1 mg/kg
(at 1500 m) in the southeast direction. These amounts are several times more than
maximum allowed concentration. Pollution occurs mainly in a radius of 2000 meters
around the complex and in the south, southwest and southeast directions of the complex
along the wind direction [18]. We focus on the impact of soil pollution with heavy metals
on the ecological condition and productivity of the soil of this ecosystem as a result of the
waste released into the environment by the "Shurtangazkimyo" complex.

Soil fertility is known to be affected by its physical properties, chemical composition,
the amount of nutrients absorbed by plants, and other factors. One of the most important
variables influencing soil fertility is humus. The amount of humus relies on elements such
as soil mechanical composition, soil formation conditions, location relief, type of crop, and
cultivation agrotechnology. Humus tightly bonds mineral particles in the soil, giving it a
granular texture. Soils with a high humus content less effort and energy are spent in
mechanical processing, and the density of the soil decreases. Organic matter is of great
environmental importance, it reduces the effects of many negative consequences of using
mineral fertilizers, retains excess nutrients and avoids leaching, neutralizes harmful
compounds. However, in recent years, the amount of humus in the serozem soils of
Uzbekistan has greatly decreased due to the improper implementation of crop rotation and
regular planting of inter-row crops (cotton) as a monoculture. In the next 40-50 years, the
amount of humus in most irrigated soils of Uzbekistan decreased by 40-50%. The amount
of humus in the average layer of 1 m of most soils that have been irrigated since ancient
times does not exceed 0.8-0.9% [13,20,21].

The results of the study showed that the irrigated light serozem soils around the
“Shurtangazkimyo” complex are extremely poor in humus. The amount of humus from the
organic waste in the soil was also influenced in a certain sense by the various wastes
released as a result of the complex's activity. As a result of the impact of waste, the
biological processes in the soil are weakened, the accumulation of organic substances is
reduced. Humification in the soil, that is, the process of turning organic matter into humus,
has decreased. This, in turn, leads to a low accumulation of humus in this area.

As a result of the activity of the complex, as a result of the waste released into the
environment, the increase of various harmful compounds and heavy metals in the soil leads
to a decrease in the biomass of naturally growing plants. As a result, less organic matter
accumulates in the soil. The conversion of existing organic matter into humus is reduced in
unfavorable environmental conditions. As a result, the amount of humus in the soil
decreases. Depletion of humus occurs at the same time as reduction of nitrogen, phosphorus
and potassium. Microorganisms are crucial for the creation of ammonium and nitrate
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nitrogen in the soil as well as for converting phosphates that are difficult to dissolve into
forms that plants can absorb. The negative impact of various harmful compounds, including
heavy metals, on the activity of microorganisms in the soil is reflected in the works of a
some researchers [3,15]. This leads to disruption of biological processes in the soil. It is
known that accumulation of nitrogen in the form of humus, nitrate and ammonium and
mobile phosphorus in the soil depends on the activity of microorganisms, that is, biological
processes.

The amount of humus in the soils on the southern side of the "Shurtangazkimyo"
complex is relatively low. For example, the amount of humus in the upper 0-30 cm layer
soils was 0.41% in the immediate area of the complex, and it was 0.42-0.45% in this layer
100 m away from the complex (Fig. 2). The amount of humus in the soil increased with
distance from the complex. According to the conducted studies, the amount of humus in the
upper 0-30 cm layer of the soil increased from 0.41% to 0.91% at up to 10,000 m from the
territory of the complex. At 1000-1500 m from the complex, the amount of humus was less
than 0.70-0.75% in all directions. The lowest amount of humus was recorded mainly in the
soils of the south and south-east side, where the level of pollution is high (Fig. 2).
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Fig. 2. The amount of humus in the soils around the"Shurtangazkimyo" complex

The waste released as a result of the "Shurtangazkimyo" complex has a negative effect
on the amount of nitrate and ammonium forms of nitrogen, mobile phosphorus and
exchangeable potassium in the irrigated light serozem soils scattered around it (Figures 3-
4). The amount of nitrogen in the form of nitrate (N-NO3) in the soil near the building of
the "Shurtangazkimyo" complex is 3.2 mg/kg, nitrogen in the form of ammonium (N-NH4)
is 3.4 mg/kg, mobile phosphorus (P205) is 6, 5 mg/kg, and exchangeable potassium (K20)
was -148 mg/kg.

The amount of nitrogen in the form of nitrate and ammonium was 3.5-3.7 mg/kg, and
the amount of mobile phosphorus was 6.5-6.8 mg/kg in all directions studied at 100 meters
from the territory of the complex. The amount of exchangeable potassium at this distance
was found to be 152-154 mg/kg.
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Fig. 3. The effect of the wastes of the Shurtangazkimyo complex on the amount of nitrogen in the
form of nitrate and ammonium in the soil

The amount of mobile nutrients in the irrigated pale serozem soils increased as the
negative impact of waste decreased with distance from the complex (Figures 3-4). For
example, at 200 meters from the complex in all directions, the amount of nitrogen in nitrate
form was 4.2-4.3 mg/kg, and at 500 meters it was 4.9-5.2 mg/kg. At these distances, the
amount of nitrogen in ammonium form was 4.6-4.7 mg/kg and 5.0-5.2 m/kg, respectively.
The amount of mobile phosphorus was found to be 7.8-7.9 mg/kg in all directions at 300
meters, and 8.0-8.4 mg/kg at 500 meters. The lowest amounts of these elements were
mainly observed in the south, south-east and south-west directions of the complex. From
the distance of 1500-2000 meters from the complex, the amounts of mineral nitrogen and
mobile phosphorus increased significantly.

Complex wastes also reduced the amount of exchangeable potassium in soils. However,
unlike nitrogen and phosphorus elements, it did not have a significant effect on the
reduction of potassium content.
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Fig. 4. Amount of mobile phosphorus and exchangeable potassium in the soils around the
Shurtangazkimyo complex
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This situation can be explained by the fact that potassium is mainly contained in mineral
compounds in the soil, and that the wastes of the complex mainly affect the biological
processes in the soil.

4 Conclusion

Accumulation of various harmful compounds and heavy metals in the soil as a result of the
activities of the "Shurtangazkimyo" complex has a negative effect on the productivity and
ecological condition of the light serozem soils distributed in this area. The effect of
complex wastes is a significant decrease in the amount of humus in the soil and nutrients
necessary for plants, that is, nitrogen in the form of nitrate and ammonium, as well as
mobile phosphorus. The waste of the complex does not significantly affect the amount of
exchangeable potassium in the soil.
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