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THE IMPACT OF CHANGES IN SOIL MOISTURE INDICATORS
ON BIOLOGICAL ACTIVITY IN RECENT YEARS ON THE SOUTHERN SLOPE OF
THE GREATER CAUCASUS

Abstract

The purpose of the study was to study the role of soil moisture in the seasonal change of biological
activity, which is one of the main diagnostic indicators of soils in the Sheki-Zagatala region of
Azerbaijan in 2020-2022. Studied the same relative change in spectral reflectance coefficients is
observed with the change of soil moisture of biological activity. In the spring-summer and spring
periods, the most total amount of amino acids was found: in mountain-meadow chernozems: in spring -
13.08 mg per 10 g of soil, in summer - 18.92 mg, in autumn - 11.3 mg, in winter at low temperatures
and excessive soil moisture, the amount of amino acids decreases to 7.81 mg, while in brown mountain
forest soils it is: in spring - 14.9 mg, in summer - 11.91 mg, in autumn - 10.89, in winter - 7.52 mg. In
humidity between 2-37%, the integral reflection coefficient varies from 12 to 33% and in 1% humidity
in fidelity in the upper horizon reduces the integral reflection coefficient by 0.96%

Keywords: biological, activity, fertility reproduction, soil enzymes, moisture content
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Boyiik Qafqazin conub yamacinda son illards torpaqlarin namlik gostaricilarinin
dayismasinin bioloji aktivliya tasiri

Xiilaso

Tadgigatin magsadi 2020-2022 ci illordo Azarbaycanin Soki-Zaqatala regionunda torpaglarin
osas diagnostik gostaricilordon olan bioloji aktivliyin mdvsiimi doyismasinda torpaq namliyinin
rolunu 6yranmoak olmusdur. Tadgiq etdiyimiz torpaglarda bioaktivliyin torpagq namliyinin doyismasi
ilo spektral oks etdirmo omsallarinda eyni nisbi doyisiklik miisahido olunur. Yaz-yay vo yaz
movsiimlarinds amin tursularinin on ¢ox imumi miqdari1 askar edilmisdir: dag-goman torpaglarda:
yaz aylarinda - 10 q torpaga 13,08 mq, yayda - 18,92 mq, payizda - 11,3 mq, qis foslindo asagi
temperaturda vo torpagin nisboton yiiksok mliyindo amin tursulariin miqdar1 7,81 mq-a godar
azalir, qohvayi dag meso torpaqlarinda iso: yazda - 14,9 mq, yayda - 11,91 mq, payizda - 10,89,
qisda - 7,52 mq. 2-37% torpag namliyinds inteqral oksetmo omsali 12-don 33% -2 godor dayisir vo
tam olaraq yuxari tifiiqdo 1% riitubatdos inteqral oksetma omsali 0,96% azalir.

Acar sézlar: bioloji, aktivlik, mohsuldarlhyq, torpaq fermentlari, namlik

Introduction

The Sheki-Zakatala economic region is located on the southern slopes of the Greater Caucasus
Mountains. The lithological and chemical composition of the rock types common in the area is the
main reason for the observed diversity of the region's natural resources, mineral composition of
river waters, fertile soil types, fauna, and flora (Babayev, 2017).

The biological activity of the soil is an important factor in the formation of its fertility and a
sensitive environmental indicator in relation to intense anthropogenic load. The role of biological
factors in the preservation and reproduction of soil fertility is gradually increasing. In modern
conditions, this is due to a significant reduction in humus reserves in soils and the accumulation in
them of physiologically active substances that have toxic properties and reduce the intensity of
metabolism in the "soil-plant™ system. Among the national wealth of Azerbaijan, forest cover is of
particular importance. In terms of mechanical composition, they are mainly medium loamy, on the
northern exposures of gentle slopes there are heavy loamy and light loamy varieties (Hasanova,
2015: 130-135; Hasanova, 2021: 110-115; Hasanova, Mammadova, Yarish, 2021: 63-69).

The composition of fine earth is dominated by clastic, sandy or coarse silt fractions. In the
humus horizon (A, Az, AB), accumulation of the clay fraction is observed compared to the lower
(B, BC, C) horizons, where weathering with the formation and enrichment of the soil with
secondary minerals, in the humus horizon of the forest-meadow belt, the processes of soil formation
and weathering proceed more intensively and deeper compared to the mountain-meadow belt. The
main direction of solving this problem is the intensification and maximum use of biological factors
in farming systems, in particular the content and composition of organic matter (plant residues and
organic fertilizers), the activity and direction of microbiological and biochemical processes
(Hasanova, 2021: 110-115).

At the same time, through the management of soil biological processes, it is possible to
reproduce soil fertility. From this point of view, the study of the enzymatic activity of soil invertase
and catalase is of great scientific interest. The invertase enzyme catalyzes the processes of
hydrolysis of carbohydrates that enter the soil in the form of plant residues, converting them into
forms available to plants and microorganisms, correlates with the amount of humus in the soil
(Asgerova, Hasanova, 2022: 12-14).

The activity of invertase better than other enzymes reflects the level of fertility and biological
activity of soils. The main biochemical method for determining the biological activity of the soil is
to take into account the carbon dioxide released by the soil. The intensity of its release depends on
the properties of the soil, hydrothermal conditions, the nature of vegetation and agrotechnical
measures. Here microorganisms are more actively developing. In summer, in the soil under virgin
vegetation, compared with option 9, the decomposition of linen fabric was 25.4% slower. Recently,
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the anthropogenic load on soils has been increasing more and more, which leads to a change in the
quantitative and qualitative composition of humus and a decrease in the enzymatic activity of soils.
Biochemical transformations of soil organic matter occur as a result of microbiological activity
under the influence of enzymes. Biological factors of fertility are the accumulation and conversion
of organic matter in soil, microorganisms converting organic matter in soil, enzymes, soil
respiration, cellulose-decomposing ability. Enzymes play a special role in the life of animals, plants
and microorganisms. Soil enzymes are involved in the breakdown of plant, animal and microbial
residues, as well as in the synthesis of humus. As a result, nutrients from compounds that are
difficult to digest are converted into easily accessible forms for plants and microorganisms.
Enzymes are distinguished by high activity, strict specificity of action and great dependence on
various environmental conditions. Thanks to their catalytic function, they allow a huge number of
chemical reactions to proceed quickly in the body or outside it. Invertase and amylase are involved
in the breakdown of carbohydrates, and the activity of these enzymes can be used to judge the rate
of decomposition of carbonaceous organic compounds. Enzymes of the phosphate group
decompose organophosphorus compounds in the soil and play an important role in the phosphate
regime of the soil (Dey, Mair, Lall, 2008).

Materials and methods. Researches were carried out on raw soils of natural cenoces. The
object of research is the territory of the south slope of the Great Caucasus (natural and irrigated
gray-brown (chestnut) soils (in WRB Kastanozems and Irragri Kastanozems). Climate with dry hot
summers, sum of active temperatures — 4000-4300°C, precipitation — 180-430 mm/year, number of
days with air temperature > 10°C — 240-300 days, with soil temperature > 5°C — 280-325 days.
Gray brown (chestnut) soils (in WRB - Kastanozems), mountain gray-brown, subtype gray-brown
(chestnut) are formed on heavy clayey alluvial and proluvial deposits at an altitude of 70-300 m
above sea level, carbonate, with a slight chloride-sulphate salinization. The content of humus in the
soil layer 0-25 cm is 3.37-3.94%, are heavy loamy and light clayey in terms of granulometric
composition. In the 0-25 cm, the degree of silt is 45-51%, water permeability is 1.1-1.2 mm/min,
humus content is 2.18-3.45%, gross nitrogen is 0.16-0.17%, phosphorus content is low (0.15-
0.18%), potassium is medium (2.3-2.8%), pH is 7.0-8.0 (Khaziev, 2011: 184-190).

Results and discussion. The biological factors of soil fertility reproduction, which are one of
the main indicators of the process of soil formation and soil fertility reproduction, are determined by
the amount of plant residues and their composition, the balance of humus in the soil, the total
content of microorganisms and enzymes in the soil, the intensity of carbon dioxide production,
cellulose-decomposing ability, etc. The impact of various agricultural crops and methods of their
cultivation on the soil and its fertility is not the same. The entry of phytomass into the soil is one of
the main conditions for soil formation in natural conditions. Many researchers associate the effect
of plant residues with their positive effect on biological activity, the regime of organic matter in the
soil, in particular, on the reproduction of humus (Mammadova, 2022: 202-206). The case of the role
of plant residues in the reproduction of humus in the soil cannot be fully resolved if the balance of
humus in soils is not taken into account. In the natural variant, in the soil layer of 0-25 cm in
summer, the reserves of soil moisture are minimal (127-152 m%ha). The intensity of CO; release in
the soil layer of 0-25 cm in spring, summer and autumn when receiving three crops of green mass
per year was 276, 212, 228 and 301, 219, 238 mg CO,/ (m?h). The direction of soil processes can be
characterized by such an indicator as the intensity of cellulose decomposition, and the peculiarity of
cellulose decomposition determines the specifics of humification and mineralization of soil organic
matter. Therefore, in the summer strong desiccation of the soil leads to the complete burnout of
vegetation and a sharp decrease in the reserves of plant mass accumulated during the autumn and
spring periods. As part of soil fertility control over the biological activity of soils, it is sufficient to
determine the total number of microorganisms, soil respiration, cellulose-decomposing and soil
enzymatic activity. Soil is a biological system in which the processes of transformation of
substances are determined by the vital activity of microorganisms that are sensitive to changes in
the conditions of the soil environment, and the most important factor in the abundance of soil
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microflora is the entry or presence of organic matter in the soil (Nasirova, Mammadova, Aliyeva,
Hasanova, 2022: 202-206). Analyzing seasonal changes in the number of microorganisms according
to the variants, the influence on this indicator of the quantity and quality of plant residues entering
the soil was noted. These data indicate that the soils in these variants are characterized by a low
intensity of mineralization processes due to the high content of microorganisms that developed due
to the utilization of organic substances and the direction of biochemical processes in the soil
towards humification. Soil fertility is determined by the intensity and direction of enzymatic
reactions. The activity of these processes is a universal indicator of the physiological state of the
soil biocenosis. The soil enzyme pool characterizes not only the current level of biochemical
processes in the soil, but also the intensity of soil biota activity in the past, since enzymes are able
to immobilize and accumulate in the soil and, under certain conditions, exhibit biocatalytic
functions. To elucidate the intensity of biochemical processes and the rational use of soils in
agriculture, the study of their enzymatic activity is of great importance. For this purpose, the
activities of hydrolase, invertase, catalase, phosphatase, urease, and oxidoreductase dehydrogenase
in natural cenoces have been studied for several years. The activity of enzymes serve as an indicator
of the intensity and direction of biological processes in soils and characterize the level of natural
fertility. At the same time, to characterize the intensity of biochemical processes in the soil by
enzymatic reactions, it is necessary to use a complex of the most common enzymes associated with
the metabolism of basic nutrients (Nasirova, Mammadova, Aliyeva, Hasanova, 2022: 392-397).
Enzyme activity was determined in fresh soil samples of field moisture and re-read on absolutely
dry soil. The soil contains an average of 3.5% humus, 0.30% nitrogen, pH aqueous solution - 7.2.
The average indicators obtained on the basis of regime observation show that in the studied soils,
the activity of the processes of hydrolytic cleavage of glycosides is quite intense. In the upper
horizons (0-15 cm soil layer), invertase activity is 17.9 mg of glucose per 1 gram of soil. According
to the soil profile, the activity decreases and reaches 4.2 mg of glucose in the lower (40-100 cm)
layers. In these soils, a high activity of the redox enzyme catalase is observed, which is a
characteristic feature for the soils of the dry steppe zone. Catalase activity of 0-5 cm soil layer is
18.5cm per 1 g of soil and gradually decreases along the soil profile. Dehydrogenase activity in dark
gray-brown soils is high, which indicates an increased focus of reduction processes and the
synthesis of humic substances in the soil. It is active in the humus-accumulative horizons (6.9 mg
per 10 grams of soil) and then decreases quite sharply (Nasirova, Hasanova, 2022: 30-31). Urease
activity is (0-5 cm layer) 2.1 mg NHgs, which is an indicator of relatively intense mineralization of
complex nitrogen-containing organic compounds. The seasonal dynamics of enzyme activity in
chestnut soils shows that hydrothermal conditions in spring and autumn are very favorable for
biochemical processes. Phosphatase cleaves organophosphorus compounds and is an important
indicator of biochemical transformations of phosphorus compounds. The aim of our research was to
study in the soils of the vertical zones of Azerbaijan (brown mountain-forest, dark chestnut, light
chestnut, gray-brown, and others) patterns of change in the nature and intensity of phosphatase
activity. The study of the seasonal dynamics of phosphatase activity in various types of soils
showed that, depending on the specific features of the annual course of the hydrothermal regime,
the nature and productivity of plant cenoses, and their action undergoes certain changes. Studies
have shown that in lowland and foothill soils, high activity of enzymes is found in the spring and
autumn seasons. In winter and especially in summer periods, phosphatase activity sharply
decreases. Plant residues accumulated during the autumn and spring periods, under the conditions
of a long dry and hot summer period, quickly mineralized. Whereas in mountain chernozems and
brown mountain forest soils, the most intensive biochemical processes occur in spring, summer and
autumn periods (Lobkov, 2016: 67-72). The average results obtained by dynamic observations
(2019-2022) show that mountain chernozems have a high phosphatase activity (P,0s-12.3 mg/soil).
In brown mountain forest soils (P.0s-8.2 mg/soil), dark chestnut soils (P,0s-6.6 mg/soil), and
meadow soils (P20s-5.7 mg/soil), the activity is lower compared to mountain chernozems, while it
is very low in light chestnut soils (P,Os-4.2 mg/soil). High activity of phosphatase was noted in the

10



TOBIOT VO ELM Beynalxalq elmi jurnal. impakt Faktor: 2.101. 2023 / Cild: 5 Sayx: 3/ 7-12 ISSN: 2707-1146
NATURE AND SCIENCE International scientific journal. Impact Factor: 2.101. 2023 / Volume: 5 Issue: 3/ 7-12 e-ISSN: 2709-4189

upper horizons (0-5 cm soil layer) of the studied soils. With the depth of the soil profile (40-100
cm), the activity of enzymatic processes decreases sharply. This is due to the fact that the upper
layers of the soil contain a large number of microorganisms and root residues of vegetation, which
are the source of soil phosphatases. In connection with the important role of amino acids in the
nitrogen nutrition of plants, the study of the amino acid composition of soils is of undoubted
interest. As a result of the analysis, we identified 16 amino acids, among which predominate:
histidine, aspartic acid, threonine, alanine, phenylalanine and leucine. The seasonal dynamics of the
qualitative and quantitative composition of amino acids in the studied soils depends on the specific
features of the annual hydrothermal regime, the nature and productivity of plant cenoses. In the
spring-summer and spring periods, the most total amount of amino acids was found: in mountain-
meadow chernozems: in spring - 13.08 mg per 10 g of soil, in summer - 18.92 mg, in autumn - 11.3
mg, in winter at low temperatures and excessive soil moisture, the amount of amino acids decreases
to 7.81 mg, while in brown mountain forest soils it is: in spring - 14.9 mg, in summer - 11.91 mg, in
autumn - 10.89, in winter - 7.52 mg. The amino acid composition of soils in mountain chernozems
is mainly represented by lysine (3.10 mg), histidine (2.02 mg), aspartic acid (2.09 mg), and alanine
(1.70 mg); methionine (1.37 mg), phenylalanine (2.09 mg) and leucine (3.09 mg); in brown
mountain forest soils: histidine (1.28 mg), aspartic acid (1.30 mg), threonine (1.81 mg),
phenylalanine (1.87 mg) and leucine (3.35 mg). It was revealed that the qualitative composition of
amino acids in mountain chernozems and in brown mountain-meadow soils is homogeneous and
does not depend on soil type. With an increase in the pH of the reagent, the total yield of humic
substances increases in all types of soils. The Cyy, ratio in chernozem soils is much wider than in
brown forest soils. In the humus-accumulative horizon of all types of soils, when they are
sequentially treated with solutions with different pH values, the largest amount of carbon is
extracted mainly by sodium pyrophosphate with a neutral and alkaline reaction. The results of the
experiments showed that the optical properties of all studied soil horizons follow the same patterns
as the upper horizons. So, if in the upper horizon of chestnut soils, with a change in humidity
between 2-37%, the integral reflection coefficient varies from 12 to 33%, and in the horizon of 40-
65 cm, with a change in humidity from 5.9 to 37.9%, the integral reflection coefficient changes
within 15- 25%, and in the 60-95cm horizon, when the humidity changes from 3.7 to 34.70%, the
integral reflection coefficient changes to 23 to 40%. So if 1% humidity in fidelity in the upper
horizon reduces the integral reflection coefficient by 0.96%, then in the horizons of 40-65 cm and
65-95 cm by 0.090 and 0.56%. If in the first horizons the influence of humidity on the formation of
optical characteristics can be considered close, then in the 65-95 cm horizon it differs by almost 2
times. In contrast to chestnut soils, the differences in meadow-serozem soils are insignificant and
are approximately 0.60-0.70% per 1% moisture content. The amount of ash elements in phytomass
are presented in below (Table 1).

Table 1. The amount of ash elements in the plant mass (kg/ha)

Fractions N | Si | Ca K | Mg P | Al | Fe | Mn S | The sum of the
elements
With N| Without
% N %
Above |2.07/0.89|1.98 |1.77 |0.36 [0.09|0.11|0.14|0.09 (0.28 | 7.70 5.64
ground part

Roots |0.69 [0.85|1.72 |1.12 |[0.29 |0.08 | 0.32|0.38 | 0.07 | 0.09 | 5.56 4.88
Dead remains| 0.51 | 1.50 | 1.67 {0.79 | 0.44 | 0.07 | 0.65|0.73 | 0.05|0.11 | 6.83 6.32

Conclusion
In a field experiment, a positive effect of microbial and amino acid products on the chemical
composition of meadow plants was established. Based on the results obtained, it was concluded that
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the moisture significantly increased the content of total protein and dry matter compared to the
control, while the moisture content of the soil was less.
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MUASIR SORAITDO ANTIHELMINT PREPARATLARIN EFFEKTIVLiYi VO
ONLARA QARSI DAVAMLILIGIN HAZIRKI VOZIiYYOTI

Xiilasa

Son zamanlar diinyada bazi antihelmint preparatlara qars1 davamliligin amalo golmasi miisahido
edilir. Insan helmintozlarmin miialicasindo istifado edilon osason dorman preparatlarina qarsi
davamliliq daha ¢ox askar edilir. Bu preparatlar uzun illordir ki, helmintozlarin miialicasinds genis
sokildo istifado edilir. Bu sobobdon yeni antihelmint preparatlarin alinmasi, onlarin in vitro vo in
vivo helmintlors hassasliginin dyronilmasi zorurati yaranmigdir. Antihelmint preparatlara hossasligin
tosdiqi {iglin in vitro tsullar kifayat godor islonmomis vo standartlagdirilmamigdir. Antihelmintlora
garst davamliligin amalo goalmasinag vo inkisafina sorait yaradan amillor, davamliligin molekulyar-
genetik mexanizmlori, o ciimladon dormanlara hassasligin agkarlanmasi ti¢iin mévcud isullar vo
metodlar bir daha nazordon kegirilmisdir. Galocokdo miixtalif helmintozlarin mialicasinda istifado
edilon dorman preparatlarinin vo onlara garst davamliligin movcudlugunu tosdiglomak iigiin,
standart protokollardan (in vitro va in vivo), standartlagdirilmis metodlardan istifads edilmalidir.

Acar sozlav: helmintozlar, antihelmint preparatlar, davamliliq, in vitro, standartlagdirma
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Effectiveness of anthelmintic drugs in modern times and
the current state of resistance against them

Abstract
The development of resistance to some anthelmintic preparations has recently been observed in
the world. Resistance to the main drugs used in the treatment of human helminthiasis is more common.
These preparations have been widely used in the treatment of helminthiasis for many years. For this
reason, there is a need to purchase new anthelmintic drugs and to study their sensitivity to helminths in
vitro and in vivo. In vitro methods for confirmation of sensitivity to anthelmintic drugs are not
sufficiently developed and standardized. Factors contributing to the formation and development of
resistance to anthelmintics, molecular-genetic mechanisms of resistance, including the existing methods
and methods for detecting drug sensitivity have been reviewed. In the future, standard protocols (in vitro
and in vivo), standardized methods should be used to confirm the availability of drugs used in the
treatment of various helminthiasis and resistance to them.
Keywords: helminthiasis, anthelmintics, resistance, in vitro, standardization

Giris

Insan helmintozlar1 tibb elminin vo praktik sohiyyonin aktual problemlorindon biri olub,
insanlarda rast galon parazitar xastaliklorin 90%-dan goxunu togkil edirlor.

Umumdiinya Sohiyys Toskilatinin molumatlarinda diinya ohalisinin  90%-don ¢oxunun
helmintozlarla yoluxmasi gostotilmigdir (Charles, King, 2019). Diinya bankinin molumatina gors,
helmintozlar vurduglari iqtisadi zororin Soviyyossino goro difteriya, vorom, fiiroyin isemik
xastaliklarindan sonra dérdiincii yeri tuturlar.

Son zamanlar diinyada bazi antihelmint preparatlara qarsi davamliligin omolo golmasi, miisahido
edilir ki, bu da yeni antihelmint preparatlarmn alinmasini, onlarmn in vitro vo in vivo helmintloro
hossasliginin 6yranilmasi zoruratini yaradir. Bunu nozors alaraq, bu icmalda, insan helmintozlarinin
miialicasinds istifados edilon, antihelmint preparatlara qars1 davamlihiga dair ¢ap edilmis elmi-todgigat
isinin naticalari tohlil edilmisdir. Antihelmintlors gars1 davamliligin amala golmasins va inkisafina sorait
yaradan amillor, davamliligin molekulyar-genetik mexanizmlori, o ciimlodon dormanlara hossasligin
askarlanmasi tiglin movcud tsullar vo metodlar bir daha nozardon kegirilmisdir.

Son illards insan helmintozlarinin bazilarinin miialicasinin az effektivli olmasi bir ne¢o elmi-
todqiqat isinds gostarilmisdir (De Clercq, Sacko, 1997: 25-30; Reynoldson, 1997: 301-312).

Modveud antihelmint preparatlara davamliliq, asason, hokim nozarostindon konar vo uygun
dozada olmadan genis sokildo istifado edilon antihelmint preparatlara qarsi yaranir. Darman
preparatlarinin tasirine qarsi parazitin gostardiyi oks tesir genetik mutasiyalara sabsb olur.

Hazirda insan helmintozlarimin miialicasinds istifado edilon osas dorman preparatlar
mebendazol, albendazol, pirantel, privinium pamoat vo s. qrup preparatlardir ki, onlara qarsi
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davamliliq daha ¢ox miisahido edilir. Bu antihelmint preparatlar uzun illordir ki, helmintozlarin
miialicasinds genis sokildo istifads edilir. Bu preparatlarla aparilan etioloji mialiconin effektivliyi
bir sira tadqiqatgilar torafindon dyronilmisdir. Belo Ki:

e Albendazol iigiin 61% (400mq) vo 67% (800mq) kimi asag1 sagalma daracalori;

e Levamizol {igiin 23% (tokrarlanan doza);

¢ Pirantel pamoat ti¢iin 30% (bir doza) vo 37% (tokrar doza);

e Mebendazol {iglin 19% (bir doza) va 45% (tokrar doza) oldugu gostorilmisdir (Walker, 2013).

Helmintlorin miixtalif novlarinin antihelmintlora hossasligi farglidir. Masalon, Ancylostoma
duodenale vo Necator americanus-un eyni dormana forgli hossashiglari artiq tosdiq edilmigdir.
Giiman edilir ki, tolerantliq daracasi bir nov ti¢iin regional, hotta lokal olaraq dayiso bilor.

Antihelmint preparatlara hassasligin tosdiqi tigiin in vitro tisullar kifayst godor islonmomis vo
standartlagdirilmamisdir (Coles, Bouer, 1992: 35-44). A.duodenale-do antihelmintlors davamliliq
arttq movcud olsa belo, bu giine Qodor tam tosdigini tapmamisdir. Golocokdo miixtalif
helmintozlarin miialicasinds istifado edilon dorman preparatlarinin vo onlara garst davamliligin
moveudlugunu tasdiglomok tigiin, standart protokollardan (in vitro va in vivo), standartlagdirilmig
metodlardan istifado edilmalidir. Yeni antihelmint dorman preparatlarinin sinaqdan kegirilmasi tigiin
kultura metodundan da istifads edilir (Nisha, Davamani, 2020).

Helmintlordo dorman davamligina dair son moalumatlarda, davamli novlorin artmasina vo ya
mutasiyaya ugramis yeni novlorin yaranmasina dair doqiq siibutlar togdim edilmir. Lakin, bu
molumatlarda geyd edilir ki, belo tolerant vo ya davamli névler méveud ola bilor vo bu novlor
dormanlarin tasirindon vo ya xiisusi soraitdo daha qabariq sokildo ortaya ¢ixa bilor (Geerts,
Gryseels, 2000).

Antihelmint preperetlara davamli helmint névlorinin say1r artmaqda davam edir. Nozarot
strategiyasinin islonib hazirlanmasinda vo davamligin diagnostikasinda, xtisuson do, in vitro
testlorin islonib hazirlanmasinda miioyyon iroliloyislor oldo edilso do, onlarin halo do
tokmillagdirilmasine ehtiyac vardir. Davamligin mahiyyatini anlamaq ti¢lin molekulyar testlorin vo
antihelmintloro qarst davamli modellorin yaradilmasi vacibdir. Bu parazitin biologiyasini
arasdirmagq {ligiin potensial bir vasitadir (Sanggter, 1999).

Miixtalif helmint névlarinds antihelmint preparatlara qarst davamliligin genetik mexanizminin
miirokkobliyini nozoro alaraq, ¢ox yayilmis helmintlords antihelmint tosirlo olagali nukleotid
polimorfizmi (SNP) sistematik sokildo miioyyan etmok ii¢iin olagelondirilmis say gostarmok toklif
olunur. Embrion morhalosinds hassasligr dyronmok {igiin yumurtalar miisahido edilir. Miiayyan
edilmisdir ki, 0,1% sulfat tursusu ilo Ascaris lumbricoides yumurtalarinin in vitro kultura edilarak
stirfalorin alinmasi bu magsad ti¢iin optimal variantdir (Catherine, James, 2009). Galocakds bu tisul
yumurtanin inkisaf marhalalorine tosir edon antihelmint preparatlarin tasirini sinaqdan kegirmok
tiglin todqiqat islorindo istifads edilo bilor (Bessat, 2019).

Kimyavi preparatlarin helmintlors tosirini 6yronmoklo yanasi digor bitki torkibli maddoslorin do
antihelmint xisusiyyatlori Oyronilmigdir. Bu mogsadlo Senna occidentalis yarpaglarinin  vo
govdalarinin sulu va hidro-spirtli extractlarinin in vitro antihelmint tasirlorini miioyyan etmak {igiin
Haemonchus contortus-un yumurta va stirfalori izarinds todqiqat islori aparilmigdir. Bu maddolorin
sulu vo hidro-spirtli ekstraktlarinin 1mg/ml-don az vo ona borabor konsentrasiyada yumurtalari
inhiba etmoasi gostorilmisdir. ED (50) osasinda on giiclii ekstraktlar miioyyan edilmisdir.
Ekstraktlarin oksariyyati yumurtanin siirfa morhalasina nazors garpacaq doaracads inhiba edici tosir
gostormigdir. Aparilmis tadqiqatin imumi naticalorinin giymatlondirilmasi, bu dorman bitkilorinin
potensial antihelmint tosiro malik olmasi, in vitro va in vivo giymatlondirilmanin aparilmasinin
zoruri oldugu gostorilmisdir (Zenebe, Fiyera, 2017; Caroline, Rodrigues, 2020). Tadqigatin magsadi
in vitro nematodlarin (Trichostrongylidae) yumurtalarina va siirfalorino Boyra ananas yarpaqlarinin
ekstrakti vo fraksiyalarinin tosirini arasdirmaq olmusdur. Aktiv maddoslorin ayrilmasi iigiin
xromatoqrafiya vo spektrometriya tisullardan istifado edilmisdir. Ekstraktin inhibs edici tasiri — E
50 miioyyonlosdirilmisdir. izolyasiya edilmis p-kumar tursusu nematodlara qars1 yiiksok inhibo
edici tosir gostormisdir. Ilk dofo olarag Boyra ananas - in nematodlara garsi inhibs edici
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gabiliyyatino malik oldugu vo bu baximdan p-kumar tursusunun miihiim bioaktiv madds oldugu
gostorilmisdir (Aremu, 2010).

Leucosidea sericea Conubi Afrika 6lkalorinds helmintlors qarsi vo goz xastaliklorinds istifads
olunur vo onun timumi fitokimyavi skrinigi aparilmisdir. Neft efiri (PE), diklorometan (DCM),
etanol (ETOH) vo bitki hissolorinin su ekstraktlarinin antimikrobial, antihelmint inhibo edici
tosirlori tosdiq edilmigdir. Antimikrob tasiri giymatlondirmok tiglin todgigatda gram-miisbot vo
gram-monfi bakteriyalar istifado edilmisdir. Leucosidea-nin yarpaq ekstraktlarinin 0,025 ilo 6,25
mq/ml arasinda doyison dozalar1 genis spektirli antibakterial tosir gostormisdir. Antihelmint tasirina
golinco, DCM vo ETOH vyarpaq ekstraktlari tigiin on yaxsi minimum Oldiiriicii konsentrasiya
(NILC) — 0,25 mg/ml geyd edilmisdir. On asag1 inhiba edici konsentrasiya IC (50) 0,06 mikrog/ml-
da miisahids edilmisdir. Yarpaq ekstraktlar1 daha yaxsi inhibs edici tosir géstormisdir. Buna sabab
ekstraktin daha yiiksok fenolin birlogsmolors malik olmasidir. Alkoloidlar vo saponinlor miivafiq
olaraq yalnmiz yarpaq ekstraktinda askar edilmisdir.

Aztemisia herba-alba vo Punica granatumun - ekstraktlarinin Haemonchus Contortus
helmintinin in vitro yumurta kulturasina inhiba edici tasirlori todqiq olunmusdur. Ekstraktin in vitro
antihelmint effektivliyinin aragdirilmasi iiclin ekstraktlarin dérd konsentrasiyast (10, 5, 2, 5 vo
1,25mqg/ml) sinaqdan keg¢irilmisdir. Nozarot kimi miivafiq olaraq albendazol istifado edilmisdir.
Ekstraktin konsentrasiyast vo ekspozisiyasidan asili olaraq, biitiin doza saviyyalorindo potensial
antihelmint aktivliyi agkar edilmisdir. Yumurtalarin maksimal inhibs edici effektivliyinin (98,67%)
Img/ml oldugu askar edilmisdir. Vaxt etibari ilo har iki bitki ekstrakti 48 saatdan sonra daha yiiksok
inhiba edici tosir gostarmislor (Aliyi Hasse, 2020).

Heyvan nematodlarinda antihelmint preparatlara qarsi davamliligin movcud voziyyati vo
miqyast halo do molum deyil. Helmintin dormanlara davamliligi nocisdo yumurta sayinin
miialicodon sonra azalmasi testi, yumurtalara vo siirfolors tosir effekti ilo giymotlondirils bilor.

Levamizol vo laktonlara qarst davamliligin molekulyar mexanizmlori namslum olaraq
qaldigindan, yalniz benzimidazola davamligin PCR testlorlori ilo askar edilmosinin miimkiinliyl
gostorilmisdir (Coles, 2005: 99-100; Vercruysse, 2011: 14-27). ilk névbads magsad antihelmint
dormanlara qarst yaranan davamliligin qiymotlondirilmosidir. Davamliligin  monitoringi {igiin
hazirda mdvcud olan metodlar gostorilmisdir. Bunlara epidemioloji, koproloji in vitro metodlar,
molekulyar testlor vo bioanalizlor aiddir (Geerts, Gryseels, 2000).

Insan helmintozlarinda, xiisuson do ankilostomidozlarda va sestostomatozlarda derman davamhigina
dair mévcud hesabatlar miigayisali sokildo tohlil edilir. Daha sonra ev heyvanlarinda rast golinon
helmintlorin antihelmintlors qarst davamlihiginin inkisafina sorait yaradan amillor, davamliligin
mexanizmlari analiz edilmisdir. Bu tacriibalorin naticalori narahatgiliq doguracaq daracads oxsardir vo
insan helmintlorinds dorman davamligimin potensial inkisafina uygun galir (Smout, 2010).

Antihelmintlors garst davamliliq Soahiyys sisteminds, homginin heyvandarliqda, ciddi bir
problemdir. Movcud antihelmintiklorin effektivliyinin yoxlanilmasi {igiin skrining testlorin
olmamasi ¢otinlik yaradir. Antihelmint preparatlarin helmintlora tosirini giymatlondirmak iigiin
istifads edilon metodlar ¢ox vaxt aparir, subyektiv naticolor gostorir vo agagi hassashiglidirlar.

Real vaxt rejiminds hiiceyra monitoring cihaz1 (XCELL) {iglin yeni todbiq sahasi tosvir edilib.
Tam avtomatlasdirilmis real vaxt rejiminda helmintlarin harokatliliyini toyin etmoklo dormanlarin
antihelmint tasirlori giymatlondirilo bilor. Bu metodla insanlarda vo heyvanlarda rast golinon
helmintlorin antihelmint preparatlarin tasirindon sonra helmintlorin harakatliliyini komiyyatco
giymotlondirmok olar. Aparilan tohlillor real vaxt rejimi metodundan istifado etmoklo antihelmint
dormanlarin hassasligr vo davamli helmint izolyatlarmin harokatliliyina tosirini ayird etmays vo
giymatlondirmoys imkan verir (Walker, 2013).

Natica
Son zamanlar diinyada antihelmint preparatlara davamliligin amalo golmasi agkar edilmisdir. Bu
davamliliq avvallor dorman tozyigine moruz qalmis helmintlordo genetik mutasiyalar yarada bilor.
Hazirda insan nematodlarim1 miialico etmok itigilin istifado edilon osas dormanlar mebendazol,
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albendazol, pirantel patoat vo s. qarst hossashgin azalmasi, effektivliyin diismasi miisahido
edilmokdadir. Antihelmint dormanlara hossasligin toyini {iglin {isullar kifayot godor islonmomis vo
standartlagdirilmamuisdir. Darman preparatlarina garst davamligin olub-olmamasini dogiglosdirmak tigiin
standart protokollar (in vitro vo in vivo) osaslandirilmamigdir. Todgigat prioritetlorine diagnostik
testlorin tokmillogdirilmasi, molekulyar testlorin va antihelmintlors qarst davamli modellarin yaradilmasi
daxildir. Bu parazitlorin biologiyasini aragdirmaq tigiin potensial bir vasitadir.
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AGIR METALLARIN QiDALANMADA OHOMIiYYOTi

Xiilasa

Mogaloads insan hoyati {igiin vacib olan metallarin gqidalanmada polundan bohs edilir. Lakin hoyat
iiciin vacib agir metallarin gatilig1 artiq oldugda onlar insan {igiin tohliikoli olurlar. Otraf miihitdo
toplanan metallarin birbasa va ya dolayi yolla insan orqanizmina daxil olub, miixtalif bioloji proseslords
istirak etmosi real oldugu tiglin hamin orazinin metallarla slagodar 6lko patologiyasinda rolu haqqinda
milayyan fikir sdylomak olar. Bu problem aktual oldugu qador do miirakkabdir.

Hazirda respublikanin miixtalif orazilorinde metallarin torpaqda yayilmasi problemi diggot
morkazinds olub, miiayyan Saviyyada Oyronilmokdadir. Lakin bu masslonin ohalinin saglamliq
vaziyyatinin miixtalif aspektlorilo birlikdo kompleks bir problem soklinds todqiq edilmasi, alinan
naticalora asason biokimyavi-ekoloji molumatlar sisteminin yaradilmasi ohalinin saglamliq vaziy-
yatini, hatta agrar sahonin konar perspektivlarini belo prognozlasdirmaga imkan verir. Ohalinin
saglamliginin prognozlagdirilmasinda atraf mithitdo metallarin tobii Saviyyslori haqqinda molu-
matlarin aldo edilmasilo borabor, miixtolif Sonaye miiassisalori, avtomobil noqgliyyati, yanacagin
yanmasi vo S. Kimi monbalor hesabina biosferin girklonmasi xiisusiyyatlorinin tadqiqi miihiim
gigiyenik masalalordan biridir.

Acar sézlar: sink, domir, mangan, mis, kobalt, bioloji rol, toksiki tasir
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The significance of heavy metals in nutrition

Abstract

The article talks about the pollination of metals that are important for human life. However, at a
high concentration of heavy metals important for life, they become dangerous to humans. Since it is
true that metals collected in the environment directly or indirectly enter the human body and
participate in various biological processes, one can form a certain opinion about the role of this area
in the pathology of the country associated with metals. This issue is as complex as it is relevant.

At present, the problem of the distribution of metals in the soil in different regions of the
republic is in the center of attention and is being studied at a certain level. However, the study of
this issue as a complex problem in combination with various aspects of the health status of the
population, the creation of a biochemical and environmental information system based on the
results obtained, makes it possible to predict the state of health of the population even outside the
perspective of agricultural production. sector. Along with obtaining information about the natural
content of metals in the environment, various industries, road transport, fuel combustion, etc. are
used in predicting the health of the population. The study of the characteristics of pollution of the
biosphere due to such sources is one of the important hygienic problems.

Keywords: zinc, iron, manganese, copper, cobalt, biological role, toxic effect
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Giris

Agir metallar igarisindo insan hoyati {igiin vacib olan (sink, domir, mangan, mis) va orqanizm
ticiin toksiki tosira malik olan metallar (kadmium, civa, qurgusun, nikel, Xxrom, arsen) vardir. Lakin
hoyati vacib agir metallarin qatiigi artiq oldugda onlar insan iigiin tohliikoli olurlar. Insan
saglamligina tohliikaliliyino gora agir metallar 3 qrupa boliintir:

1. I sinif - arsen, kadmium, civa, berillium, selen, qurgusun, sink

2. 11 sinif - kobalt, xrom, mis, molibden, nikel, stibium.

3. I sinif - vanadium, barium, volfram, mangan, stronsium

Agir metallar otraf miihito ¢irkab sulari, sonaye miiossisolorinin vo avtonoqliyyatin gazsokilli
tullantilar1 kimi daxil olur.

Eksperimental hissa: Kobalt (Co) — Kobalt (Co) elementi B;, vitamininin torkibino daxildir.
Dalaqgda 3,5 mq%, qaraciyoards 2,5 mq%, 9zolo toxumasinda 2,5 mq%, ganin torkibindo 60 mq%
kobalt vardir. Diabet, ganazligi, gan xorgongi vo immunitet soviyyasinin azalmasinda (SPID-do)
torkibindo (Bj2 vitamini) kobalt vo manqgan olan mohsullar yemok maslohotdir. Kobalt vo mangan
sagin ¢ox erkon tokiilmosinin garsisini alir vo onun voziyystini yaxsilagdirir.

Kobalt ganin omolo golmasi prosesini stimullasdirir, nuklein tursularinin sintezini artirir. Ona
gbra do hor giin kobaltla zongin olan mohsullar yemok lazimdir. Hoftods on az1 bir dofs garaciyor vo
boyrak, hor giin tursudulmus siid mohsullar (stid, kefir, asidofilin, yoqurt), 17-20 qram kora yagi,
soya yag1, yumurta (saris1 ¢iy, ag1 bismis), clicormis bugda va bugda kopoyi, qarabasaq vo qargidali
yarmasi yeyilmolidir. Bu mohsullar asason termiki emaldan kegirildikdon sonra yeyilir. Calismaq
lazimdir ki, qida rasionunda tozs “canli” meyva-toravoz 3 dofs onlardan ¢ox olsun. Kobaltla zongin
olan mohsullar1 torkibindo Bj, vitamini vo mangan olan mohsullarla birlikdo gobul etmok daha
yaxsidir. Bitkilor arasinda kobaltin miqdart on ¢ox olanlar yosunlardir: toxminan 0,00025% (kiitlo
ilo). Torovoz bitkilorindon kobalt ilo daha zongin olanlar sarimsaq, kartof, paxlalilar vo donli
bitkilordir. Oksor dorman bitkilori, xiisusen itburnu, meso gilas1 kobalti toplayir. Kobaltin
disbalansinin korreksiyasi ii¢lin an yaxsi monba itburnu novlorinin hamisidir.

Kobalt bitkilordo azotlu birlosmolorin vo karbohidratlarin toplanmasina kémok edir, onla-rin
vegetativ orqanlardan generativ orqanlara aximini intensivlosdirir, nofasalmanin vo fotosintezin
intensivliyini giliclondirir, xlorofilin amals golmasing vo onun sutkanin qaranliq vaxtlarinda tokiil-
masinin azalmasma komok edir. Bitkilordo suyun timumi miqdarini artirir, xtisusan da quraqliq
vaxti, kok yumrusu bakteriyalarinin ¢oxalmasi vo onlarin azotu fiksasiyasi {iglin miitloq vacibdir.
Bitkilords bu elements ion formasinda vo Bi; vitamininin torkibindo (4,5%-o godor) rast golinir.

Bitkilor do heyvanlar kimi 6zlori Bj, vitaminini sintez etmir. O, kokiimeyvali bitkilorin
bakteroidlori torofindon istehsal olunur vo metionin sintezindo istirak edir. Tobii soraitlordo kobalt
catigmazlig1 sababindon bitkilorin boylimosinin zaiflomasi praktiki olaraq miisahide olunmur.

Bitkilordo kobalt ¢atismazligi bu elementin otlag heyvanlari {igiin vacibliyi ilo olagadar olaraq
baxilir.

Yemlordo kobalt catismazligi onun miqdarinin torpaqda 2,5 mqg/kq-dan az oldugu hallarda
misahido edilir.

Otlaq heyvanlarinin gidalanmasi ti¢iin kobaltin migdarinin kritik haddi 0,008-0,10 mg/kq (quru
kiitlyo goro) haddindadir.

Kiitlasi 70 kq olan insan badoninds 14 mg-a yaxin kobalt olur. Giinadlik talobat 0,007-0,015
mqg-dir. Goysayan heyvanlarda bu telabat coxdur, masalon, qoyunda 1 mq, sagmal inokds iso 20
mg-a godor. Rasionda kobalt catismadigda heyvanlarin mohsuldarligi azalir, maddslor miibadilosi
va ganamologalma pozulur, goysoyan heyvanlarda endemik xastoliklor — akobaltozlar yaranir.

Ovvallor belo xostoliklor miixtoliv 6lkolords rast golirdi. Avstriyada vo Isvegrodo namolum
xostoliyi bataqliq, kollug, sahil boyu, digor 6lkolordo suxotka adlandirirdilar. Heyvanlar istahi
itirirdi va ariqlayirdi, onlarin yunlari pariltili olmurdu, selikli gisalart solgun olurdu, hemoqlobinin
miqdar1 kaskin azalirdi. Xastoliktoradicilori tapa bilmirdilor. Amma onun yayilmasi tam epizoo-tiya
(eyni zamanda heyvanlarin kiitlovi xostolonmaosi) toassiirati yaradirdi. ©gor xoastolik diismiis rayona
saglam heyvanlar gatirilirdiss, onda bir-iki il sonra homin heyvanlar da xastolonirdi. Eyni zamanda
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“epidemiya” orazisindon ¢ixarilan heyvanlar onlarla tomasda olan heyvanlar1 yolux-durmurdu vo
ozlari ds tezliklo sagalirdi. Bu vaziyyat xastaliyin sobabini qidada axtarmaga mocbur edirdi vo ¢ox
boyiik hocmli todqiqatlar aparilaraq miioyyon edildi ki, sobab orqanizmds kobalt ¢atismazligidir —
akobaltoz. Heyvanlarin daxilino kobalt duzlar daxil etmoklo onlari miialico et-mok miimkiin
olurdu. Bu duzlar heyvanlarin 6zlorino yox, bagirsagin mikroflorasi vo ¢oxkamerali modoyo
lazimdir ki, onlar kobalt1 monimsasinlor vo By, vitaminin sintezinda istifada etsinlor.

Kobaltin bioloji aktivliyi onun Bj, vitamininin vo onun koferment formasi olan trans-
karboksilazanin qurulmasinda istiraki ilo olagadardir. O, bir sira fermentlorin aktivlik gostormosi
ticlin lazimdir, homginin do ziilal, nuklein tursusu sintezino, karbohidratlarin vo piylorin miibadi-
lasing, oksidlagma - reduksiya reaksiyalarina tosir edir.

Kobalt ganomologolmonin vo eritropoetinlorin giiclii aktivatoru olub, qalxanabonzor vozin
hormonlarinin amalo golmasindo aktiv istirak etmoklo yanasi, boyroklorin su ayirmasina, domirin
monimsanilmasina vo hemogqlobin sintezino komak edir. Umumiyyatls, heyvanlarda vo insanlarda
ganamologatirma prosesi li¢ bioelementin — kobalt, mis vo domirin normal tasiri ilo miimkiindiir.
Molumdur ki, kobalt qirmiz1 siimiik iliyino daxil edildikdo cavan qirmizi qan hiiceyrolorinin —
eritrositlorin vo hemoqlobinin omoalogalmasi artir.

Kifayst qodor kobalt istifado olunmadiqda morkozi sinir sisteminin funksiyasinin bozi
pozulmalari, qan azlig1, istahin azalmasi bas verir.

Kobaltin orqanizmds iizvi olagolonmis formada — Bj, vitamini ¢atigmazligi formasinda daha
xarakterik Oziini gdstormosi anemiyadir. Kobalt orqanizmo kifayat qodor daxil olmadigda
qadinlarda menstrual tsikl pozulur, onurga beynindo degenerativ doyisiklik, osob simptomlari,
dorinin hiperpigmentlogmasi miisahido olunur. Kobalt c¢atismazligi orqanizmin aldon diismosino
(zoiflomasing), qan xar¢onging vo hatta 6liima sobab ola bilar.

Sink: sinkin bioloji aktiv metal kimi istifadosi qodim dovrlora tosadiif edir. Holo 5000 il avval
Qodim Misirds sinkdon hazirlanmis molhomlordon dori xastoliklorinds, yaralarin sagalma-sinda
istifado etmislor. Bu metalin bioloji proseslords rolunu XX osrin ortalarinda dyronmislor. Miioyyon
olunmusdur ki, dorisi zodolonmis sicanlarin qidasina sink slave etdikds derido olan yaralar tez bir
zamanda sagalir.

Organizmda bioloji shomiyyatina gora forglonon metallar igorisindo sink haqiqgi bioelement
kimi miithiim doyoro malikdir. Belo ki, organizmdo sorbost ionlar vo ya miixtolif duzlar soklinds
olan sink bir sira spesifik ziilallar vo fermentlorlo davamliliq dorocasi miixtolif olan birlogmalor
omolo gotirir. Sink ziilallarla sulfhidril vo imidazol qruplari vasitasilo birlogir. Torkibindo sink
saxlayan ziilallar osason metalloferment komplekslorindon ibarotdir. Bunlara karboanhidraza,
karboksipentidaza, golovi fosfataza, laktatdehidrogenaza, arginaza vo s. kimi fermentlor aiddir
(Nozdryukhina, 1977: 183; Revich, 1990: 55-59; Ibrahimov, Ibrahimova, 2010: 396).

Sinkin insan organizminds oasas bioloji rolu onun karboanhidraza metallofermentinin torki-
binds olmas: ilo alagadar olub, organizmds rolu mithiim vo goxsaxolidir. Bu funksiyalar igarisinda
mithiim yerlordon biri karboanhidraza fermentinin tonoffiis prosesindo istirakidir. Eritrositlarin
torkibina daxil olan karboanhidraza karbon qazini orqanizmdon xaric etmak yolu ilo qazlar miiba-
dilasindos istirak edir. Eritrositlarin torkibinds hemoglobinin comi 1%-i gadar olan karboanhidraza
karbon qazmin omalo golmosi proseslorini siiratlondirmoklo onlari oksigenin monimsanilmasi
proseslorilo uygunlasdirir. Ona goroa do karboanhidrazanin tonaffiis aktindaki rolu heg¢ do hemoglo-
binin rolundan az deyildir (Voynar, 1960: 544; Bernsheyn, 1977: 22; Karlinskoy, 1979: 38).

Sink karboanhidrazasinin miihiim bioloji funksiyalarima eyni zamanda qanda hidrogen
ionlarinin normal qatiliginin sabit saxlanmasinda, mado divarinda xlorid tursusunun vo madoalti
vazin hidrokarbonat siralorinin amoala galmasinds istirak etmasi do daxildir (Karlinskoy, 1979: 38).
Sinkin yiiksok qatiliglarda hipofiz, modosalti, cinsiyyst vozlorinds toplanmasi ilo nesilartirma
funksiyasi arasinda mithiim slags vardir. Homg¢inin sinkin immunoloji proseslords bir sira miithiim
funksiyalar1 miioyyan edilmisdir. Immun sistemin inkisafi vo foaliyyati {i¢iin sink vacib element
hesab edilir. Organizmo gida ilo normadan az daxil oldugda limfositlorin vo faqositar hiiceyralorin
funksiyalariin zaiflomasi, timus vazin hipoplaziyasi vo vaxtindan qabaq involyusiyasi bas verir. Bu
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zaman immunoloji sistemds geyd edilon ¢atismamazliglar timus vazin ektomiyasi zamani meydana
cixan olamotlori xatirladir. Timus vozin hormonu olan timulinin foallig1 azalir, limfosit-lorin
yaranmasi prosesi zaifloyir, T-limfositlorin anomaliyas1 bas verir (Dardenne, 1988: 277-279).

Sink timus hormonlari, insulin vo bOyiimo hormonu kimi bir ¢ox hormonun meydana
golmosindo do istirak edir. Insanlarda orta hesabla 1,4-2,5 q sink var. Bodondo daha cox ozolo
toxumasinda (65%) saxlanilir. Eritrosit va leykositlorin on yiiksok nisbatindadir. Sink toxumalar vo
siimiik, dori, boyrok, qaraciyeor, moadoalt1 vozi, retina vo prostat kimi toxuma vo organlarda daha
coxdur. Yetkin adamlarda giindolik sink ehtiyaci toxminon 15 mq-dir.

Ciddi sink gatismazligina nadir hallarda rast golinir. Lakin ¢atismazliq inkisaf etdikds darinin
rongi doyisir, ishal, sa¢ tokiilmosi, zehni dalgalanmalar vo immun funksiyalarin pozulmasi
sobobindon tokrarlanan infeksiyalar inkisaf edir. Sink ¢atismazligi daha ¢ox yaslilarda askar edilir.
Yemoklo alinan sinkin 47-67%-1 bodona sovrulur. Sink catismazlhigi ilo olagali sortlor: ciddi
infeksiyalar, malabsorbsiya sindromlari, yuxu vo davranis pozgunluglari, istahsizliq, yara
sagalmasindaki gecikmo, bOylimo geriliyi, ruhi xaostoliklor, iy vo dad itkisi, iltithabli bagirsaq
xostoliklori, geco korlugu, sonsuzluq, dori vo menstruasiya pozgunluglari, kopok amolo golmasi vo
sa¢ tokiilmaosi, birlogdirici toxuma xostoaliklori, revmatoid artrit, sizanaq, ekzema vo sodof kimi dori
xastoliklori ilo ziinli gostorir.

Sink bir ¢ox fermentlorin torkibino daxil olmagla immun sistemino, yaralarin sagalmasina,
duygu funksiyalarina, reproduktiv sistema, dori saglamligina vo sair faydali tosir gostorir.

Sinks insanin biitiin orqan va hiiceyralorinds rast golmok miimkiindiir. Sink karboan-hidraza,
karboksipolipeptidaza, laktatdehidrogenaza vo basqa fermentlarin torkibino daxildir. O, fosfataza,
amilaza, enolaza vo digor fermentlorin aktivliyini yiiksaldir. Bu element insulinin vo gliikaqonun
dordiinciilii qurulusu {iciin vacib olmaqla yanasi, cinsiyyat hormonlarini (follikulin, testosteron),
hipofizin 6n paymin hormonlarin1 (TTH, QTH) aktivlogdirir, qanin laxtalanmasii longidir. Sink
catismazligi ziilallarin vo lipidlarin sintezini zoiflodir. Sink organizmdon 6diin torkibinds xaric
edilir.

Insan sinki asasan gida ilo gobul edir vo orqanizmin giindalik talobat: 10-20 mg-dir.

Immun sistemin normal islomosi ii¢iin toxumalarda kifayot qodar sink olmalidir. infeksiyalara
hassasliq sink ¢atismazliginda bas verir. Ziilal sintezi, hiiceyralorin bdylimasi vo bu sababdon do
yaralarin sagalmasi ti¢iin talob olunan elementdir.

Sink gdrmo, dad vo qoxu {liglin vacibdir. Bu funksiyalar sink ¢atismazliginda pozulur. Geca
korlugu daha ¢ox sink catismazliginda miisahido edilir. Dad vo qoxu itkisi yaslilarda daha ¢ox rast
golindiyindan qida rasionuna sink oalavasi qatmagqla proses tez bir zamanda diizoldils biler.

Sink kisi reproduktiv hormonlar1 vo prostat funksiyalar iiglin ¢ox vacibdir. Sink catismaz-lig1
prostat boylimosini siiratlondire bilor vo sperma sayin1 azaldaraq kisi sonsuzluguna sabab olar.

Haddindoan artiq duzlu vs sirin gidalar qabul edon insanlarda sink defisiti yaranir. Sink defi-siti
tokca diizgilin qidalanmamaqdan deyil, hom do qaraciyar vo boyrok xastaliklorinden, qalxana-bonzor
vozinin funksiyasinin azalmasi noticasinds orqanizmin sinki pis monimsomasindon do asilidir. Bazi
dorman maddolorinin (hormonal, kalsium, hamilslik osleyhino preparatlar) do qobulu sink defisiti
yaradir.

Sink catmamazlig1 orqanizmdo xostolikloro sabab olur. Qanda sinkin az olmasi ateroskle-roz,
qaraciyor sirrozu, sig, urok xostoliklori, revmatizm, artrit, sokor, mado vo 12 barmaq bagirsaq
xostoliklori tiglin xarakterikdir.

Organizmda sink defisiti zamani yaranan slamatlor:

— usaqlarm boy inkisafinin geri qalmast;

— cinsi yetiskonliyin gecikmasi;

— yaralarin gec sagalmast;

— osobilik vo yaddasin pozulmast;
ocaqli sag tokiilmasi;

— dorido gara noqtolorin (uqri) yaranmasti;
— dirnaqlarin sinmast;
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— istahanin olmamasi;

— tez-tez infeksiya ilo yoluxma;

— xolesterinin migdarmin artmast;

— A, C, E vitamininin maonimsanilmomasi va sair.

Sink defisiti zaman1 dirnaqlarda ag lokolor yaranir. Bu lokalor leykonixiya adlanir. Sink defisiti
zamani sink torkibli preparatlarin ¢ox qobul edilmasi bazi mikroelementlorin (mis) bagirsaqdan
sorulmasina mane olur. Sink-sulfatin gobul olunmasi digor minerallarin sorulmasina mane
oldugundan onun gobulu maslohat goriilmiir.

Sinkin yagh orqanizmo faydasi: miioyyon olunmusdur ki, orqanizm yaslandiqca sinkin miqdar1
azalir. Yasl insanlarin qulaglarinda yaranan kily, esitmoanin pozulmasi, damarlarin kdv-rokliyi kimi
olamatlor sink defisiti ilo olagolidir. Sink defisiti homginin aterosklerozun inkisafina, immunitetin
zoiflomosina do sobab olur. Ona gore do yash insanlar qida rasionunu sink torkibli gidalarla
zonginlogdirmalidirlor.

-Prostat vozi adenomalarinda sink torkibli qidalar (balgabaq tumu) vo ya dorman preparatlar
moslohot goriiliir.

-Orqanizmdo sinkin vo A vitamininin ¢atmamazIlig1 dorinin qurumasi vo gqabiq vermosino sabab
olur.

-Sink saglarin uzanmasina miisbat tosir gostorir.

-Sink dorids qara ndqtalorin yaranmasinin garsisini alir.

Hamilolikdo sinkin ohomiyyati: hamilolik zamani sinkin miqdar1 30% azalir. Bu da
usagsalmaya, vaxtindan svval dogusa, doliin inkisafdan gqalmasina sabab olur.

Sink catmamazhigi dislorin, dis otinin zodolonmasing, kisi hormonu olan testosteronun
sekresiyasinin azalmasina, kisi sonsuzluguna, torlu qisanin zodolonmosino (makuladistrofiyaya,
osteoporoza) sobab olur.

Xargong xastoliyi olan insanlarda sinkin miqdari az olur.

Magnezium: maqnezium hiiceyrodaxili miihitin kationudur. Hiiceyrodaxili miihitdo onun
qatihigr 13-15 mmol/l, gan serumunda iss 1,0-1,2 mmol/l tagkil edir. Orqanizmds olan magneziu-
mun ¢ox hissasi siimiik toxumasinda olur. Maqgnezium asason maddslor miibadilasindos, bir sira
ferment sistemlorinin spesifik aktivatoru vo kofaktoru kimi istirak edir. Mitoxondrilords Mg?* ionu
oksidlosdirici fosforlasma prosesini aktivlogdirir. Mg®* ionu adenilattsiklaza, kreatinkinaza, piru-
vatkarboksilaza, qolovi fosfataza vo diger fermentloro aktivlssdirici tesir gosterir. Ca?* ionlarinin
oksino olarag Mg”* ionu miozin-ATF-azan inaktivlesdirir, xolinesterazam foallagdirir. Beloliklo,
sinir oyanmalar1 tormozlanir vo ozalolor bosalirlar. Maqneziumla zongin olan gida mohsullari
(noxud, lobya, bugda vo s.) haddon artiq qobul edildikds, asidoz hallarinda vo magneziumun
organizmdon xaric olmasi pozulduqda (uremiya) hipermagniemiya yarana bilor. Qan plazmasinda
maqgneziumun qatiliginin artmast sedativ, bazi hallarda iso narkotik effekt gostormoklo tonoffiis
moarkozinin foaliyyatini pozur. Onun bu xiisusiyyatlorindon gicolma ilo miisayat olunan xastolik-
larin miialicasinds (eklampsiya, konvulsiya) istifads olunur.

Damir: organizmds miixtalif bioloji molekullarin torkibina daxil olan domir bir gox fizio-loji
funksiyalar dasiyir. Bir sira oksidlosdirici fermentlorin — peroksidaza, sitoxrom, sitoxromok-sidaza -
torkibino daxil olarag oksidlosmo proseslorinds yaxindan istirak edir. Domir hiiceyranin
protoplazma va niivasinin torkib hissasi olmaqla hiiceyradaxili miibadilo proseslarini stimuls edir.

Domirin organizma daxil olmasi bir sira heyvani vo bitki mansali gida mohsullari vasitasilo bag
verir. Ona an ¢ox malin qgara ciyarindo, yumurta sarisinda, bitki monsali gida mohsullarindan
qarabasaq yarmasinda, covdar ¢orayindos, habels orikds, almada, ag gobalokds rast galinir.

Yasli organizmin domirs sutkaliq talobati 15 mq-dir.

Insan orqanizminda domirin oksar hissasi (60-73%) eritrositlords, 16%-2 goadori ferment-lorin
(sitoxromlar, peroksidazalar, katalaza vs s.) torkibinds, 0,1%-0 godori plazmada, galan hissasi
ozalalords (mioglobinds) va tobii domir depolarinda (siimiik iliyi, dalaq, qaraciyar) olur. Normal
soraitdo bagirsaglardan sorulan domirin 1/3 hissasi transferrin ziilalinin torkibinds siimiik iliyina
dasinir, 2/3 hissasi iSa garaciyards vo dalaqda saxlanilir. Patoloji soraitdo orqanizmds domirin artiq
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olmas1 hemosiderin adlanan rongli ziilali maddonin torkibinds toplanir. Bunun naticasinds
hemosideroz vo hemoxromatoz yaranir, bozi hallarda siimiiklosma prosesi pozulur. Hemosideroz
eritrositlorin hemolizi naticasindo amolo golir. Hemoxromatoz zamani toxumalarda hemosiderin-
don bagqa, torkibino domir daxil olmayan hemofussin adli pigment do toplanir. Bu xastalikds dori
tunc rangina, daxili organlar isa gahvayi rongs boyanir, xastolordo ¢ox vaxt garaciyar Sirrozu vo
sokarli diabet askar edilir. Organizmds domirin ¢atismazlig1 hipoxrom anemiyaya sabab olur. Damir
miibadilasi pozulmalarinin sobablarindon biri organizmds kobaltin vo misin miqdarinin azalmasidir.
Kobalt eritropoez prosesina stimuloedici tosir gostorir. Mis iso domirin bagirsaglardan vo tobii
depolardan siimiik iliyino nogl olunmasinda istirak edir.

Mangan: Organizma gida maddslarinin torkibinds daxil olmus manqan nazik bagirsaglar-dan
sorularag, dalagda vo beyinds toplanir. Qanda 8,0-12,0 mq% mangan olur. Mangan fermentlar,
hormonlar vo vitaminlorlo olagodar sokildo orqanizmin miixtolif funksiyalarina tosir gostorir.
Mangan tiaminaza, karboksilaza, arginaza, dezoksiribonukleaza, enolaza vo b. fermentlorin
aktivliyini yukssldir, A, E, By, Bs, C vo b. vitaminlorin organizmas spesifik tosir miiddatini artirir. O,
boyrakiistii vazinin beyin maddoasinin foaliyystino vo adrenalinin hasilatina da tasir gostarir.
Mangan toxuma ziilallarinin pargalanmasini va azotun organizmdon xaric edilmasini siiratlondirir.

Mis: ganyaranma proseslorinds foal istirak edon elementlor qrupunda mis xiisusi yer tutur. Bu
metal hemoglobinin sintezinds ¢ox yaxindan istirak edir vo misin bu funksiyasit domirin eyni adli
funksiyasi ilo six olagadardir. Qida ilo organizmo daxil olan qeyri-tizvi domirin tizvi domir
birlosmoalarina ¢evrilmasinds, habelo retikulositlorin yetisib eritrositlora ¢evrilmasinds mis vacib
element kimi ¢ixis edir. Mis domirin stimiik iliyindo olan hemopoez sistemina kegmasini tamin edir.
Misin stimuloedici tosiri eritropoezin gedising tasir gostarir.

Misin daxili sekresiya vazilorina tosiri haqqinda odobiyyatda bir sira molumatlat vardir.
Miioyyon edilmisdir ki, mis insulinsayag: tosir effektino malikdir. Giinde 0,5-1,0 mqg mis gobul
edilmasi naticasindo diabet xastoliyino tutulmus soxslorin voziyyati yaxsilasir, hiperglikemiya
azalir, qliikozuriya aradan qalxir. Mis duzlari adrenalin hipeqrlikemiyasini tormozlayir (Frieden,
1984: 1-16).

Mis bir sira biokimyovi proseslords elektrondasiyict ziilalalarin torkib hissosi kimi istirak
edorok tizvi maddoalorin molekulyar oksigenlo oksidlogsmo reaksiyalarini hoyata kegirir. Masalan,
misin on spesifik fermentlorindon olan seruloplazmin g¢oxfunksiyali ziilal kimi ferroksidaza,
aminoksidaza va superoksiddismutaza fermentlorinin aktivliyino malik olub, misin organizmdoaki
tarazhiginda istirak edir, iltihabi proseslorin koaskin marhoalolorinin tormozlanmasinda mithiim rol
oynayir vo lipid membranlarini peroksid oksidlosmoasindon miihafizo edir. Seruloplazmin 6ziiniin
oksidaza funksiyalar1 ilo yanasi, hiiceyro fermentlorino vo ilk névbodo sitoxromoksidazaya mis
dasiyan noaqliyyat ziilali rolunu oynayir.

Misin mithiim qida komponenti kimi orqanizm iigiin vacib olmasit ilk dofo 1924-cii ildo
miioyyon edilmigdir. Miixtalif heyvani vo bitki monsali gida maddslarinin torkibinds organizms
daxil olan bu bioelemtin sutkaliq normasi yasli soxslor iiglin 2-5 mq miioyyan edilmisdir
(Petrovskiy, 1971: 512; Avtsyn, Zhavoronkov, Rish, Strechkova, 1991: 496; Roshchin, 1983: 7-14;
Kazimov, Roshchin, Ordzhonikidze, 1989: 385-394).

Qanda 0,1 mg% mis olur. Bunun asas hissosi eritrositlords, qalani iso seruloplazmin ziilalinin
torkibinds lokaliza edir. Organizm torafindon misin monimsanilmoasinds digor mikroelementlorin do
rolu vardir. Mis organizmdon asasan 6diin tarkibinda xaric edilir.

Mis fermentlorlo, hormonlarla vo vitaminlorlo slagoli sokilds insan organizmine hartarofli tasir
gostorir. Fermentlorin torkibindo oksidlosmo-reduksiya vo ganyaranma proseslorinds istirak edir.
Misin istiraki  ilo  oksidlosdirici femrentlor (sitoxromoksidaza, tirozinaza, uratoksidaza,
polifenoloksidaza vo b.) aktivlesir, agiz suyu amilazasi, lipaza vo golovi fosfataza qeyri-aktiv
Vaziyyata kegir. Misin eritropoez va toxuma tonaffiisiindoki rolu onun an vacib funksiyasidir.

oOtraf miihitdo toplanan metallarin birbasa vo ya dolay1 yolla insan orqanizmins daxil olaraq
miixtolif bioloji proseslords istirak etmosi real oldugu ligiin metallarin toplandigi hamin arazilorin
oyranilmasi ohali saglamliginin qorunmasi baximindan respublikamiz iigiin son doracs vacib vo

23



TOBIOT VO ELM Beynoalxalq elmi jurnal. impakt Faktor: 2.101. 2023 / Cild: 5 Say:: 3/ 18-24 ISSN: 2707-1146
NATURE AND SCIENCE International scientific journal. Impact Factor: 2.101. 2023 / Volume: 5 Issue: 3/ 18-24 e-ISSN: 2709-4189

aktualdir. Respublikamizin miixtalif orazilorinds torpaqgda metallarin migdarina goro biokimyavi
rayonlagdirilmanin aparilmasi ohali saglamlig1 haqqinda fikir sGylomays, on baslicast iso bir sira
rayonlarda miisahids edilon patologiyalar1 bu baximdan giymatlondirmays imkan vers bilar.

Natica

Hazirda respublikanin miixtalif arazilorindo metallarin torpaqda yayilmasi problemi diqqat
morkazinds olub, miiayyan soviyyads oyranilmokdadir. Lakin bu masslonin shalinin saglamliq
vaziyyatinin miixtalif aspektlorilo birlikdo kompleks bir problem soklinds todqiq edilmosi, alinan
noticaloro asason respublikada biokimyoavi-ekoloji molumatlar sisteminin yaradilmasi oshalinin
saglamliq vaziyyatini, hotta kond tosarriifatinin bozi sahslorinin uzaq perspektivlorini belo prog-
nozlasdirmaga imkan verir.

Ohalinin saglamliginin prognozlagdirilmasinda otraf miihitdo metallarin tabii Saviyyalori
haqqinda molumatlarin aldo edilmasilo borabor, miixtalif sonaye miioassisalori, avtomobil nagliy-
yati, yanacagin yanmasi vo S. Kimi monboalor hesabma biosferin ¢irklonmasi xiisusiyyatlorinin
todqiqi miihiim gigiyenik masalalardan biridir.
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Sb,Ss — CuCl — H,0 SISTEMINDON MiS(I) TIOSTIBIATIN ALINMASI
SORAITININ ARASDIRILMASI

Xiilasa

Isdo siirma(V) sulfidlo mis(I) xloridin garsiligl tesirindan mis(I) tiostibiatin mohlulda alinmas:
soraiti verilmisdir. Stirma(V) sulfid natrium tiostibiat birlosmasindon alinmisdir. Natrium tiostibiat
iso Daridag siirma filizindon alinmis siirma(l1l) sulfiddon sintez edilmisdir. Mis(I) tiostibiatin
alinmasinin reaksiya tonliyi tortib edilmis vo termodinamik parametrtlori hesablanmis, sixligi toyin
olunmusdur(driaspss = 3.94 g/sm®). Niimunonin termogravimetrik, rentgen faza, torkib vo kimyovi
analizlori aparilmig, miixtalif qatiliglt mineral hollediciloro qarsi miinasiboti &yronilmisdir.
Tacriibalordo miiayyan edilmisdir ki, prosesin gedisi zamani reaksiya ti¢lin gotiiriilmiis 8 hisso
stirmanin 5 hisasi birlosmanin torkibina daxil olur, 3 hissasi iss mahlula kegir.

Agar sozlar: siirma(V) sulfid, mis, xlorid, tiostibiat, rentgen faza, sixlig
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Sb,Ss —CuCIl-H,0 system

Abstract

Here, the conditions for obtaining copper (I) thiostibiate in solution from the interaction of
antimony (V) sulfide and copper (1) chloride were given. Antimony (V) sulfide was derived from
sodium thiostibiate compound. Sodium thiostibiate was synthesized from antimony (111) sulfide
obtained from Daridagh antimony ore. The reaction equation for obtaining copper (I) thiostibiate
was compiled and thermodynamic parameters were calculated, the density was determined
(dTI3SbS4 = 3.94 g/cm3). Thermogravimetric, X-ray phase, compositional and chemical analyzes
of the sample were carried out, and its relation to mineral solvents of different concentrations was
studied. In the experiments, it was determined that during the course of the process, 5 parts of the 8
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parts of antimony taken for the reaction interact with the compound, and 3 parts go into the
solution.
Keywords: antimony (V) sulfide, copper, chloride, thiostibiate, X-ray phase, density

Giris

Barpa olunan enerji moanbolorinin axtarisi vo totbiqi dovriimiiziin aktual vazifasidir. Alternativ
enerjinin istigamatlorindan biri kimi termoelektrik materiallar ssasinda cihazlarin istifadssini geyd
etmok olar. Bels cihazlarin islomasi istilik va elektrik enerjilorinin qarsiligl ¢evrilmasine asaslanir.
Termoelektrik materiallarin somarsliliyi termoelektrik keyfiyyot amili adlanan 6lgiistiz komiyyatlo
giymatlondirilir vo asagidaki kimi mioyyan edilir: Belolikls, effektiv termoelektrik material
maddonin tobioti, elektron vo kristal strukturlari ilo miioyyon edilon asag: istilik kegiriciliyi ilo
birlikdo Seebeck amsali va elektrik kegiriciliyinin yiiksok giymatlarine malik olmalidir.

Hazirda yiiksok somarali termoelektrik xassoloro malik perspektivli birlosmolorin axtarisi
davam etdirilir. ©On boyiik digqget zoharli qurgusun vo az yayilmis tellur elementlari olan ananavi
sonayeds istifads olunan termoelektrik materiallar1 ovoz etmoyo imkan veracak, geyri-zoharli, tobii
Va ucuz elementlardon ibarat birlogsmalorin axtarigina yonoldilmisdir. Yuxarida gostarilonlori nozars
alarag, sads vo miirokkob mis xalkogenidlari, habelo onlarin asasinda bark mohlullar genis sokilda
oyranilir. Mis xalkogenidlorinin genis kimyavi Vo struktur miixtalifliyino baxmayarag, bu
birlosmoalarin yiiksok effektiv termoelektrik xassalori timumi struktur xiisusiyyatlori ilo baghdir.
Struktur xiisusiyyatlorini 6ziindo birlogdiron vo on yiiksok termoelektrik somorsliliyi niimayis
etdiron mis xalkogenidlarina tetraedrit vo onun asasinda bark moahlullar daxildir. Hazirda tetraedritin
Vo onun asasinda bark mohlullarin tarkibini, kristal va elektron qurulusun xtisusiyyatlorini, fiziki
xassalarini va onlarin alagalorini aydinlagsdirmaq aktual problemlardan biridir.

Son dovrlor meydana ¢ixan Cu-Sb-S osashi birlosmoalor, ekoloji cohatdon tomiz
xtisusiyyatlorina gora fotovoltaik (PV) tatbiglari ti¢lin colbedici namizad kimi miiayyan edilmisdir.
Burada, faza-selektiv xassoloro malik yeni Cu—Sh-S asasli nanokristallar (NC) sintez edilmisdir.
Materialin hazirlamasinda bir sira holledicilorin Etalin asasli dorin effektiv holledicinin (DES)
temperaturdan  asililign  todqiq  edilorok, siiriismolorin - vo  vibrasiyalarin  xiisusiyyatlori
aydinlagdirilmisdir. Hidrogen olagesindoaki doyisikliklori miioyyan etmok tigiin struktur vo termal
analitik Usullardan istifado edilmisdir. Biitiin dérd Cu-Sb-S fazasinin elektron strukturlart —
Cu3ShS,, CuSbS,, CusSbS; vo CupShyS;3 — miixtolif analiz metodlart ilo todqiq edilmisdir.
CuzShS,, CuShS,, CuzShS;3 va Cuy,ShyS13 birlogsmalari ti¢iin miivafiq olaraq 0.29, 0.18, 0.12 vo 0.16
eV-lik eksperimental vo nozori olaraq qadagan olunmus zolagin eninin qiymotlori miioyyan
edilmisdir. Bu, giinas enerjisi ilo isloyan H, istehsali tiglin effektiv halledici istiraki ilo Cu—Sh-S
NC-lorin totbiqi tizrs ilk ugurlu cohddir. Bu naticalor gostorir ki, daha yasil sintez strategiyalarinin
tothigi ilo diizgiin funksional materiallarin layiholondirilmasi suyun boliinmosi prosesini
yaxsilasdira bilar vo daha yasil tisullara daimi texnoloji ehtiyact 6domayas komok edoa bilor (Mahesh,
Suryawanshi, Seung Wook, Xiaoming, Eunae, Hyeok, 2018: 19798-19809). Mis-siirma-sulfid
sistemi dord asas fazadan, yani CuSbS, (Xalkostibit), Cu;,Sh4S13 (tetraedrit), CusShSs (Skinnerite)
va CusShS, (Femitinit) ibarotdir. Biitiin dord faza 105 sm™-den ¢ox bdyiik udma omsali deyarlori ilo
0.5 vo 2 eV arasinda enerji diapazonuna malik p tipli yarimkegiricilordir. Mislliflor torafindon ilk
dofo olaraq biitiin dord fazanin nanokristallarinin faza-saf sintezi {igiin asan {isullar1 islonib
hazirlamigdir. Cuy,ShsS13 Vo CusShS3-da birbasa gadagan olunmus zolagin eni (miivafiq olaraq 1.6
eV vo 1.4 eV), digor iki faza iiglin iso qadagan olunmus zolagin eninin (CuSbS; vo CusShS, ligiin
miivafiq olaraq 1.1 eV va 1.2 eV) oldugunu gostarilir. Sintez tisullar1 miixtalif fazalar tigiin forgli
morfologiyaya malik nanokristallar verir. CuSbS, nanoplitalor soklinda, Cu;2SbsSi3 i¢i bos
strukturlar kimi tosvir olunur, eyni zamanda CusShSg-iin vahid sferik, CuzSbSs-iin diiz sferoid
nanokristallar1 almmisdir (Karthik, Sims, William, Butler, Arunava, Gupta, 2014: 2891-2899). isdo
goriinon Vo qisa dalgali siialarla siialanma zamani giiclii udma niimayis etdiron tetraedrit - mis
sirma sulfid (CAS) nanokristallarinin (Cu2ShsS13) yeni sintez soraiti. toqdim edilir. Ligand
tonzimlomasi vasitasilo Cuj2SbySi3- in NC-lorin  6lgiisii 6-dan 18 nm-o qodor artirilmasi
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mimkiindiir. Tetraedrit (Cu;2SbsS13) vo famatinitin (CusSbS;) NC-lorin optik vo fotoelektrik
xassolori otrafli todqigi toqdim edilmisdir. Bu NC-lorin 105 sm™-o catan ¢ox yiiksok udma
omsallarina, tetraedrit vo famatinit NC-lori tiglin miivafiq olaraq 1.7 vo 1 eV gadagan zonasina
malik oldugu askar edilmisdir (Embden van, Kay, Duffy Noel, Yasuhiro, 2013: 11562-11571).
Superkondensatorun (SC) enerji sixligini artirmaq i¢iin osas yol moasamoli vo iyerarxik
nanostrukturlari olan baglayicisiz elektrod hazirlamaq vasitosilo yiiksok tutumlu elektrod
materiallarindan istifado etmokdir. Burada, SC hazirlanmasi {igiin baglayicisiz miisbat elektrod kimi
Ni kopiikdo (mikrodalgali stialanma prosesindon istifado etmoklo) birbasa sinez edilmis mis siirmo
sulfid (CuzSbS,) nanotellorindon istifado edilmisdir. CusSbhSs-iin Ni kopiiyli tizorinds boyiima
mexanizmi, mikrodalgali siialanma vaxtinin niimunanin morfologiyasina vo elektrokimyovi
xassalarina tosiri otrafli tadqiq edilmisdir (Kumar, Karthikeyan, Parthiban, Sahoo, Shital, 2019:
307-316). Perovskit (kalsium titanat) giinos batareyalarinda (PSC) {izvi desik dasiyan materialin
Zoifliyini aradan galdirmaq t¢iin piiskiirtmos vo buxarlandirma tisulu ilo PSC-lar ii¢iin desik dasiyan
material (HTM) kimi geyri-tizvi mis siirma sulfid (Cu3zSbhS,) nanokristallarini hazirlanmigdir. Stibut
edildi ki, CusSbS, nanokristal tobagasi perovskit tobagosi daxilinds yiikdasiyici rekombinasiysina
manes toratmoklo desik dasiyicisini giiclondira bilor. Tacriibolor zamani sabit davamliliga malik
Cu3ShS, asasli cihazlarda 8.7% g¢evrilma somaraliliyi (PCE) olds edilmisdir. Bu is somarali vo sabit
perovskit giinas batareyalar1 tigiin desik dasiyict material kimi mis siirmo sulfid birlasmalorindan
istifado etmoklo yeni bir istigamat toklif edilir (Qiang, Yunxiang, Chun, Kaiwen, Yuan, Haipeng,
Dongmei, 2018: 7989-7993). Ovvallor geyri-iizvi nazik tobagali xalkogenid osasli giinas
batareyalari, zoharli (Cd) va ya nadir elementlora (In, Te) osaslanan absorber tabagoalor kimi CdTe,
CulnGaSe; (CIGS) kimi materiallardan istifads edilir. Hazirda daha davamli giinog batareyalarina
olan maraq, tohliikali olmayan vo miqdarca g¢ox olan xalkogenid uducularin yeni inkisaf
morhalasina sobab oldu. Bunlardan CusShS, (famatinit) asagi gadagan olunmus zolaga malik (0.9—
1.05 eV), superuducu (udma amsali ~ 104-105 sm—1) va ucuz giymatli potensiala malik olan
perspektivli p-tipli yarimkegiricidir. Bu isdo CusSbS,; nanokristallarinin sintezi vo nanokristal
materiallarinin  altliq tizerinde nazik tobagoalorin omolo golmasi disulu islonmisdir. CuzShS,
lentlorinin  termal emalindan ovval vo sonra optik, struktur vo kimyavi xassalorinin
saciyyslondirilmasi aparilmisdir (Gustavo, Albuquerque, Ki-Joong Kim, Jonathon, Lopez, Chih-
Hun, Gregory, Herman, 2018: 8682-8692). Mogalods mis stirma sulfid - Cu3ShS3 nazik tabagaloari,
prekursorlar kimi torkibinda (CuCl,, 2H,0), SbCl; va Na;S;03; olan mohlullardan kimyovi
¢okdiirms tisulundan istifado etmoklo siiso altliglar tizorinds alinmasi soraiti verilmisdir. Cu3SbS3
nazik tobagolorinin struktur va optik xassalori X-ray difraksiyasi, Raman spektroskopiyasi, UV-Vis
spektrofotometriyasi vo Skan edon Elektron Mikroskopiya (SEM) istifado edorok xarakterizo
edilmigdir. CusSbS3 nazik tobogolori monoklinik qurulusa malikdir. Bundan olave, bu tgli
birlosmonin qadagan olunmus zolaginin eni 1,62 eV-a malikdir. Giinos vo ksenon lampa siialanmast
altinda metilen mavisini (MB) pargalamaq t¢iin yaxs1 fotokatalitik foaliyyat gostorir (Zhang,
Jianhua, Kejian, Jinhua, 2017: 41540-41545).

CusSbS, niimunasi iki marhalodos sintez edilmisdir: Prosesds avvalco Cu vo Sb metallarinin RF
magnetronu vasitasi ilo aliliq tizorino piskiirtiiliir,, sonra iso kiikiirdloma yolu ilo sulfidlogdirilir.
Metal reagentlorin nishotlorinin, sulfidlogdirmo temperaturunun vo vaxtin sathin morfologiyasina,
torkibino, struktur vo optik xiisusiyyatlorina tosiri sistemli sokildo arasdirilmisdir. X-siialarinin
difraksiyas1 vo Raman analizi Cu3ShS, fazasinin nazik tobagalorinin amalo golmasini askar etdi.
Burada kristalliq vo faza tomizliyi kiikiirdlosma temperaturu ils yaxsilasir. Optimal goraitdo alinmig
nazik tobagslorin diapazonu miivafiq olaraq UV-VIS-NIR spektroskopiyasi vo spektroskopik
ellipsometriya 6l¢molorindan istifado etmoklo 0.89 eV va 0.83 eV oldugu miioyyan edildi. Bu,
Cu3ShS,-iin nazik tobagali giinas hiiceyralori {igiin uducu tobago Kimi potensial istifadasine imkan
verir (Bouaniza, Hosni, Maghraoui-Meherzi, 2018: 195-200).

Son dovrler meydana ¢ixan Cu—Sh-S asasl birlosmalar, ekoloji cahatdon tomiz xiisusiyyatlori
Vo tipik fazadan asili xiisusiyyatlorina gora fotovoltaik (PV) tatbiglori tigiin calbedici namizad kimi
mioyyan edilmisdir. Burada, faza-selektiv xassaloro malik yeni Cu—Sb-S asasli nanokristallar (NC)
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sintez edilmisdir. Materialin hazirlamasinda bir sira holledicilorin Etalin osasli dorin evtektik
holledicinin (DES) temperaturdan asililigi todqiq edilorok, siirismolorin  vo vibrasiyalarin
xtisusiyyatlori aydinlasdirilmisdir (Mahesh, Suryawanshi, Seung Wook, Xiaoming Wang, Eunae,
Jo., Hyeok, Kim, 2018: 19798-19809).

Isdo goriinon va qisa dalgali siialarla siialanma zamani giiclii udma niimayis etdiron tetraedrit -
mis siirma sulfid (CAS) nanokristallarinin (Cu12SbsS13) yeni sintez soraiti toqdim edilir. Ligand
tonzimlomasi vasitasilo Cuy2SbysSi3- in NC-lorin  6lgiisii 6-dan 18 nm-o qodor artirilmasi
mimkiindiir. Tetraedrit (Cu;2SbsSi3) vo famatinitin (CusShSs) NC-larin optik vo fotoelektrik
xassalori otrafli tadqiq edilmisdir (Joel van Embden, Kay Latham, Noel Duffy, Yasuhiro Tachibana
Near, 2013: 11562-11571).

Tarofimizdon sathi aktiv maddonin komayi ilo solvotermal metoddan istifads edarak, asan bir
yolla mis siirma sulfid nanokristallarinin sintez soraiti haqqinda malumat verilir (Bella, Rivero,
Blayac, Basti, Record, 2017: 188-194).

Bu igsdo miixtalif torkibli vo kristal quruluslu Cu-Sb—S nanokristallart (NC) yalniz 1-
dodekantiolun (DDT) miqdarinin tanzimlonmasi ilo hoyata kegirilir. DDT miqdar1 miivafiq olaraq
3.6, 5.5, 20.5 vo 25.6 mmol olduqgda, tamiz tetragonal CusSbS,, kub Cu;,SbsS;3, ortorombik
CuShbS; va ortorombik CuzSbS; NC-lor alinir (Qingshuang Liang, Keke Huang Xiaoru Ren, Wei
Zhang, Renguo Xie, Shouhua Feng Synthesis, 2016: 3703-3710).

Odobiyyat materiallarinin analizi zaman1 mis tiostibiat—Cu3SbS, birlogsmasinin su miihitindo
alinmasina dair molumatlara rast golinmomisdir. Lakin mis torkibli tiobirlogsmonin
nanohissaciklorinin sintezino aid bir sira isloro rast gelindi. Isdo siirmo(V) sulfiddon mis(l)
tiostibiatin alinmasina aid arasdirmalarin naticalori verilmisdir.

Tacriibi hissa

Tacriibalorin qoyulusunda istifads edilon mis(l) xlorid, laboratoriyada CuSO4, NaCl va Na,SO;
—lin istiraki ilo alinmigdir. Mis(I) xlorid suda holl olmadigindan onun 0.1 M qatiligli mohlulu
ammonium hidroksidds hazirlanmisdir. Miioyyan qatilighi natrium tiostibiatin turs miihitdo
parcalanmasindan narinct qurmizi rongli siirma(V) sulfid alinmisdir (Mahesh, Suryawanshi, Seung
Wook, Xiaoming, Eunae, Hyeok, 2018: 19798-19809). Siirma(V) sulfid avval distilla suyu ils sonra
iso ultra tomiz su ilo yuyularaq tocriibo tigin hazirlanmigdir. Miioyyon miqdar stirmo(V) sulfid
niimunasi tizarino ekvivalent miqdarda mis(l) xlorid mohlulu slave edilir. Bu zaman qaramtil
gohvayi rongli ¢okiintiiniin omolo galmasi vo miihitin pH-nin doyismasi tarazligin pozuldugunu
gostarir. Alinan ¢okiintii siiziiliir, avvalca distillo suyu, sonra iss ultra tamiz su ilo yuyulur vo 378 K
temperaturda qurudularaq sabit kiitlaya gatirilir. Stiziintiids stirmanin olmasi reaksiyanin getmasinin
isarasidir. Ciinki, siirma(V) sulfid suda hoall olmur. Alinan niimunanin torkib analizinin naticalori
gostardi Ki, birlasmonin torkibinds siirma, mis vo kiikiird ionlarmin hor {igii istirak edir. Eyni
zamanda siiziintiido do yuxarida qeyd edildiyi kimi, stirmos ionlarimm miisyyan edilmasi, prosesin
asagida qeyd olunan reaksiya tonliyi lizro getdiyini gostormoklo yanasi, ham do prosesin sona
catmasina noazarot etmoys imkan verir. (siirmo ionlarinin reaksiya tonliyina uygun miqdarda
stiziintiiys kegmasi ila).

4Sh,Ss + 15CuCl + 12H,0 = 5Cu3ShS, +15HCI+ 3H3ShO,4

Bununla yanasi reaksiyanin termodinamiki parametrlarinin giymatlori hesablanmig vo naticalor
coadval 1-do verilmisdir.

Cadval 1.
298 K-da reaksiyanin termodinamik parametrlarinin giymatlari
_A Hogg -A Gogs A S298
314.11 kC/mol 221.09 kC/mol 93.02 C/mol.
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Reaksiyanin gedisindo miisahido olunan doayisikliklarin (mohlulda pH-in azalmasi, ¢okiintiiniin
ronginin doyismasi, termodinamik parametrlorin giymoatlori, sonda gétiiriilon siirmanin 3/8
hissasinin mohlulda olmasi va alinan ¢okiintiiniin kiitlasi) reaksiyanin verilon tonlik iizro getmasinin
miimkiinliiylinii tosdiq edir. Prosesin optimal soraitini miioyyan etmok iigiin reaksiyanin gedisino
tosir edon bir sira faktorlar yoxlanilmisdir. Belos Ki, birlosmanin amals galmasins hidrogen ionlarinin
qatiliginin tosiri Oyranilmis vo alinan naticalor codval 2-do verilmisdir. Tociirbalords siirma(V)
sulfid 150 mq gotiiriilmiisdiir.

Cadval 2.
Tallium tiostibiatin amala galmasina hidrogen ionlarinin qatihginin tasiri
[CuCI] = 110" M. Tem-r. 298 K, vaxt 20 daq.

S Sb,Ss, | CuCl, pH Nozari Bir-in Siiziintiido Sb —un mig.mq
Ne mq mi kiitla,mq | kiit,mq
NJzari tocriibi
1 150 14,0 9-10 158.72 185.52 33.97 13.12
2 150 14.0 7-8 ammnt 170.24 ¢ ma 21.42
3 150 14.0 5-6 “omn 150.45 € annn 31.25
4 150 14.0 3-4 Hemmnt 155.48 ¢ mn 32.84
5 150 14.0 1-2 Rl 398.95 il 32.95

Cadvsldon goriindiiyii kimi birlosmonin kiitlasi pH-n 2-5 haddinda
bas nazari kiitloys uygun galir.

Belo ki, reaksiya tonliyino uygun olaraq stirma (V) sulfidin miisyyan miqdari tizarina mis (I) xlorid
ekvivalent migdarda mohlulu slavs edilorok 298 — 303 K temperaturda bes dogige magnit garisdiricisi
ilo qarigdirtlir. Prosesin oavvoalinds mahlulun pH-1 4.5 — 5.0 haddinds oldugu halda, siirma (V) sulfid
tizarina mis (I) xloridin amonyakda mohlulu olava edildikdon sonra mohlulun pH-1 10.0-10.5
saviyyasina kimi dayisir (Gustavo, Albuquerque, Ki-Joong Kim, Jonathon, Lopez, Chih-Hun, Gregory,
Herman, 2018: 8682-8692). Qarisiq 7-10 dagigo qarigdirilir. Bu halda birlosmonin amolo golmasi tam
bas verir, lakin ¢okiintli mohluldan bir az ¢otin ayrilir. Sonra mohlulun pH-1 ¢axir tursusu ilo 3-4
Soviyyasina nizamlanir ki, bu da mohlulda mis hidroksidin amoalo golmasinin vo mohlula kegon siirmo
duzunun hidroliz etmasinin qargisini almig olur. Cokiintii mohluldan ayrildiqdan sonra siiziiliir, yuyulur
Vo siizlintiido stirmo toyin edilir. Siiziintiido Sb -in migdan (nozori 33.97 mq) hidrogen ionlarinin
gatiligindan asili olaraq (pH =2 — 5 hoddinds) ¢ox az doyisir. Optimal olaraq miihitin pH-1 2 — 5
intervalinda gotiirmok magsadouygun hesab edilir. Reaksiya tonliyindon va tocriibalorin naticalorindon
goriindiiyii kimi reaksiya tliglin gétiiriilon siirmonin bes hissasi birlosmonin torkibins, ti¢ hissasi iso
mohlula kegir. Eyni zamanda mis(I) tiostibiatin amolo galmosino temperaturun vo vaxtin toSiri
Oyranilmisdir. Miiayyan edilmisdir ki, birloasmanin amolo galmasinds temperaturun tasiri yoxdur, lakin
reaksiyanin siiratino (293 K-do 7 — 10 dog, 303 — 313 K-do, 5 — 6 dog) Vo niimunsnin yaxsi
formalasaraq mohluldan tam ayrilmasina miisbet tasir edir. Mis (I) xlorid migdarinin mis (I) tiostibiatin
oamalo goalmasing tasiri yoxlanilmigdir. Miioyyon edilmisdir mis (I) xloridin miqdarindan asili olaraq
sistemda bir birlosma amalo galir. Segilmis optimal soraitdo alinan miioyyan migdar mis (I) tiostibiatin
(CusSbSy) niimunolorinin fiziki kimyavi analizlori yerino yetirilmisdir. Niimunanin NETZSCH STA
449F349F3 derivatoqrafinda termoqrami ¢okilmisdir (Karthik, Sims, William, Butler, Arunava, Gupta,
2014: 2891-2899) (sokil 1).
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Sakil 1. Mis(I) tiostibiatin derivatoqram

Sokildon goriindiiyii kimi birlogsma hava oksigeni (havanin verilma siirati 30 ml /doq) miihitindo
1100 K temperatura godor qizdirilmisdir. Nozori olaraq hesalamalara géra 20 mq niimunado
(CusSbS,) kiikiird 5.79 mq toskil edir. Tocriibi olaraq 573 K temperaturda niimunanin kiitlosi 3.38
mq azaldigindan bu itkinin kiikiird oldugunu demok olar. Sonraki temperaturlarda niimunanin
kiitlosi artmisdir. Belo Ki, 573-940 K temperatur hoddinds siirmo vo misin oksidlogsmasi hesabina
olmusdur. Miioyyon edilmisdir ki, 3.38 mq kiitlo itkisi (kiikiirdiin nazori kiitlesi 5.79 mq —dir)
stirmanin paymna diison kiikiirdiin hesabina olmusdur. Miso uygun golon kiikiird iso oksidlosma
zamani mis(Il) sulfata ¢evrilmiidir.

CuS + 20, = CuSO4
940-1100 K tempertuda iso mis(II) sulfatin pargalanmasindan mis(II) oksid alinmisdir.
2CuSO4 — 2CuO+2S0,+ Oy

Nozari olaraq niimunada olan siirmonin vo misin amala gotirdiyi oksidlarinin comi 19.14 mq
edir. Tacriibi olaraq amoala golon galigin kiitlasi 18.99 mq olmusdur ki, bunlarda tagriban bir-birina
borabordirlor. Eyni zamanda qaliq ham do kimyavi analiz edilmis vo alinan naticalor qaligin kiitlosi
ilo uygunluq toskil etmisdir. Termoqgravimetrik vo kimyavi analizin naticalori alinan niimunanin
mis(I) tiostibiata uygun goldiyini tosdiq etmisdir. Niimunanin diffrensial termiki analizi NTR-73
cihaz1 vasitasi ilo hayata kegirilmis vo termoqrami ¢okilmisdir. Naticalor sokil 2-do verilmisdir.
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Sakil 2. Mis(Dtiostibiatin termoqrami
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Sokildon goriindiiyti kimi niimuno heg¢ bir ¢evrilmoya moruz galmadan 898 K oarimo
temperaturuna malik olmusdur.

Mis(I) tiostibiat niimunalori asagida verilon metodika tizro Kimyavi analiz edilmisdir. Malum
miqdarda niimuna nitrat tursusunda qizdirtlmagla hall edilir. Mohlul durulasdirilir vo malum hacma
kegirilir. Ayri-ayr1 nimunalords stirma gravimetrik, mis yodometrik (hocmi) metodla, kiikiird isa
sulfat ionu sakilinds barium xloridls tayin edilir. Naticalor codval 3- do verilmisdir.

Cadval 3.
Mis tiostibiatin kimyavi analizi
Niimuns, Elementlorin miqdar, q
CU3SbS4, q
Cu Sb S
0.4417 noz. tac. naz. tac. naz. toc.
0.192 | 0.1907 | 0.1217 | 0.1183 | 0.1280 0.1244

Sb,Ss- CuCl- H,0 sistemindon alinan mis(I) tiostibiatin rentgenfaza analizi 2D PHASER
“Bruker”(Almaniya) cihazinda yerino yetirimis vo difraktoqrami ¢okilmisdir (sokil 2). Eyni
zamanda rentgenfaza analizilo miiayyan edilmisdir ki, su miihitinds alinan birlosmanin (Cu3ShS,)
kristallasma doracasi 58.62 % toskil edir.
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Sakil 3. Cu3SbSs-1n difraktoqrami

Eyni zamanda niimuns aridikdon sonra da rentgenfaza analizi yerina yetirilmis vo eyni naticoys
galinmisdir, niimunads kiikiird artiq miqdardadir CuzShS3(Sa).
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Analiz naticalori niimunanin tarkibinin CuszSbS; + S formuluna uygun goldiyini géstormisdir.

Mis(l) tiostibiat birlosmasinin stexiometrik torkibini dagiqglosdirmok {igiin alinan birlagmanin
torkibinin element analizi Launch Trion XL dilution refrigerator — OXFORD cihazinda
aparilmisdir. Analizin naticalari sokil 3-do verilmisdir.

Analizin naticalori niimunanin torkibinin atom vo kiitlasinin faizlo giymatlori niimunanin
Cu3SbS, formuluna uygun odugunu gostormisdir.

BNEMEHT Becoeon % ATOMHBIN: CyMMapHLN CReaTp

S K 17.25 30.18
Cu K 507 66.28
5h L 7.68 3.54
HMTore 100.00

onnas weang 13223 an, Kypeog: 0.000

Agir metallarin tioduzlar1 ¢okiintii sokilinde alindigindan (o ciimladon Cu3ShS,) niimunanin
¢cOokmo siiratlorinin toyini lazimi amillordon biridir. Tacriibalor 298 vo 343 K temperaturlarda,
diametri 5 sm olan 500 ml-lik silindirdo aparilmisdir. Tozo ¢Okdiiriilmiis 2.0 q mis tiostibiat
niimunosi silindirs yerlogdirilorak iizorino 500 ml su slave edilir vo garigdirilir. Cokiintii mohluldan
ayrilaraq hor 100 ml-o ¢atdiqda saniyadlgonlo vaxt qeyd edilir. I- in qiymati hor 100 ml {i¢iin 6 sm
olur. Sonda alinan qymotlore gore ¢okma siirati Wes = 1/ m/san diisturu ilo hesablanir. Naticolor
cadval 4-2 verilmisdi.

Cadval 4.
Niimunanin ¢6kma siiratlorinin tayini
S Ne Niimuna, 298 K 343 K

CusShS,, q mi vaxt ml vaxt
1 2 500-400 0.50 500-400 0.35
2 « » 400-300 1.30 400-300 1.20
3 « » 300-200 3.80 300-200 2.60
4 « » 200-100 5.40 200-100 4.80
5 « » 100- 20 14.10 100- 20 12.30

Cadveldaki ragamlors asason 298 K temperturda I-in qiymati 28 sm, vaxt isa 846 san. olmusdu.
Buradan ¢okmo siiratiin qiymoti Wes = 28/846 = 0.033 sm/ san vo ya 0.0033 m/san., 343 K
temperatur ti¢lin is9 0.000379 m/san olmusdur. Bu isa ¢okiintiiniin mohluldan asanliqla ayrilmasini
gostarir. Mis tiomolibdatin sixlig1 piknometrik metodla toyin (3.145 q/sm?’) edilmisdir.

Natica

Miiayyan miqdar siirma(V) sulfidlo mis(I) xloridin 0.1 M qatiligli mohlulunun garsiliqh tasir
saoraiti dyronilmisdir. Miioyyan edilmisdir ki, 293- 343 K temperaturda, hidrogen ionlarinin qatilig
pH-1 3-4 hoddindo olduqda proses 10-12 doagigoys basa catir. Alinan birlogsmonin torkibinin
stexometriyaya uygunlugu termoqravimetrik va kimyavi analizlarinin naticalori il tasdiglonmisdir.

Niimunanin torkibi kiitls etibar1 ilo CusSbS, formuluna uygundur. Birlogsmanin fardiliyi DTA vo
RFA vasitoesi ilo miioyyanlosdirilmisdir. Miiayyan edilmisdir ki, he¢ bir faza doyisikliyi olmadan
niimunanin arima temperaturu 898 K-dir. RFA -ya goro niimunoanin torkibi CusSbhS; + S formuluna
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uygundur. Niimunonin sixlif1 toyin olunmus (dcussess =3.794 g/sm°) vo tocriibslorlo miioyyan
edilmisdir ki, prosesin gedisi zamani reaksiya ig¢iin gotiirilmiis 8 hisso siirmanin 5 hissasi
birlosmonin torkibina daxil olur, 3 hissasi iso moahlula kegir.
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SONAYE MUOSSISOLORINDD TULLANTI QAZLARINI
TOMIZLOMOK UCUN FILTR

Xiilasa

Faydali model qaz qarisigimmin kimyovi reaksiyalardan istifado edorok zararsizlogdirmokloa
tomizlonmasins aiddir vo miixtalif sonaye obyektlorinds atmosfers atilan CO, H2S, SO2, CO2 vas s.
kimi zohorli qazlart zararsizlosdirmak tigiin istifads edilo bilar.

Sonaye miiassisalorinds tullanti qazlarinin tomizlomak tgiin filtr, saquli silindrik govdasi, giris
Vo ¢ix1s boru budaglar, govdasinin igindo filtr elementi olmagla, onunla farglonir ki, gobulediciya
gosulmus silindr oxu boyunca yerloson giris borusu, atmosferds oksigen ayrilmasi ii¢iin ¢ixis boru
ibaratdir. Filtr elementi iki izolyasiya edilmis hissodon ibarot, filtr kamera soklinds hazirlanir.
Kameranin yuxari hissasinda giris borusu {igiin ¢ixis var vo asagi hissada giris borusunun har iki
torofindo Na202 doldurulmus filtr bloklar1 qurasdirilib. Filtr bloklarda giris vo ¢ixis qapaqlari var,
¢ixisinda iso meslar qurasdirilmigdir. Govdodo azot axinini tomin edon boru budagi, vakuum
yaratmaq tgilin giris vo ¢ixis boru budaglar var. Filtr kamerasinda vakuum yaratmaq moagsadila
azotun verilmosi tgiin xatloro baglama klapanlari qurasdirilmisdir. Bu, qurgu isci voziyyotdo
olmadigi halda vo ya fasilali isloyon qurgularda sorf edilmomis Na202-in inert miihitdo
saxlanilmasi ti¢iin sortdir.

Acgar sozlar: Sonaye miiassiSalori, fabrik, zavod, tullanti qazlar, filtr, qurgu, atmosfer, hava,
ekologiya, oksigen, karbon

Khatira Shabaddinova
Shaki city secondary school No. 11
khatireshabeddinova@gmail.com

Filter for cleaning waste gases in industrial enterprises

Abstract

A utility model refers to the purification of a gas mixture by neutralization using chemical
reactions, and CO, H2S, SO2, CO2, etc., emitted into the atmosphere in various industrial facilities.
Can be used to neutralize toxic gases such as. The filter for cleaning waste gases in industrial
enterprises has a vertical cylindrical body, inlet and outlet pipe branches, a filter element inside the
body, it differs in that it consists of an inlet pipe located along the cylinder axis connected to the
receiver, and an outlet pipe for oxygen separation in the atmosphere. The filter element consists of
two insulated parts and is made in the form of a filter chamber. At the top of the chamber there is an
outlet for the inlet tube, and at the bottom, filter blocks filled with Na202 are installed on both sides
of the inlet tube. Filter blocks have inlet and outlet covers, and meshes are installed at the outlet.
The body has a pipe branch for nitrogen flow, and inlet and outlet pipe branches for creating a
vacuum. In order to create a vacuum in the filter chamber, shut-off valves are installed in the lines
for supplying nitrogen. This is a condition for keeping unused Na202 in an inert environment when
the unit is not in working condition or in intermittently working units.

Keywords: industrial enterprises, factory, plant, waste gases, filter, device, atmosphere, air,
ecology, oxygen, carbon
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Giris

Govdadan, tullanti gazlarmin giris vo ¢ixist tiglin boru budaglardan ibarst olan islonmis qaz
tomizloyici qurgusu molumdur. Gévdoanin icorisine diametri 0.5-5 mm, xiisusi sothi 0.5-50 m?/q
olan donavar metal qirintilar1 katalitik paketi yerlosdirilir. G6vdo istilik izolyasiyaedici tabago ilo
tochiz olunmus daxili vo xarici divarlarla ohato edilmis vo asagi hissasinds gaz axi1 boyunca
otiiriicti blok yerlosdirilmisdir. Metal qirintilarinin Sothi yiiksok reaksiya gabiliyyatini tamin edir vo
timumi aerodinamik miigavimatin 10-50 kPa olmasi tiglin 0-40mm moasafods togribon 1-20 metal
qurintist yerlagir (RU 2107171, MITIK FOIN 3/00).

Ixtiranin monfi cohoti, coxsayli vo yiiksok istehlak ehtiyaci olan nikel, kobalt, mis, domir,
xrom metallari Vo onlarin arintilorindan istifads olunmasidir.

Tullant1 qazlarinin tomizlonmasi tiglin qurgu, filtr elementi olan gévdadan va islonmis qazlarin
giris vo ¢ixis1 Uglin boru budaqlardan ibarst oldugu molumdur. Filtr, paketo yigilms lifli
materialdan hazirlanmis corgivalor soklindo hazirlanir. Hor ¢or¢ivonin filtr materialinin tistiinds vo
altinda, ¢orgivoda ofset agilislar1 olan paralel dalikli tabagolor var. Filtr materiali polivalent metal
oksidlari ilo aktivlasdirilmis mullit-silikon lifli materialdan hazirlanmisdir va girisds 0,4-0,5 g/sm 3-
don ¢ixigda 0,2-0,3 g/sm 3-o godor azalma ilo ¢orgivenin uzunlugu boyunca sixliq doyisikliyi ilo
edilir (RU 2038124).

Ixtiranin monfi cohoti, tullant1 borusunun standart 6lgiiys malik olmasi ilo olagedar, siizgoc
materialinin galinhiginin artirildigr halda, gazin sistemds dovriyyasinin ¢atinlogsmosi ilo baghdir.
Bundan alavs, qurgu, donavar slizgac materialinin istifadasini inkar edir.

Qazlarin katalitik tomizlonmoasi tigiin qurgu, giris vo ¢ixis boru budaglari olan gévdos va katalitik
paket yaratmaq tl¢ilin inco bir mes ilo Ortiilmiis iki paralel delikli plitalor arasinda yerlogdirilmis
donavar katalizatordan ibarastdir. Bu voziyyatdos, giris vo ¢ixis boru budaqlar katalitik paketin oks
konarlarinda yerlasir. Giris boru budagi asagida, ¢ixis boru budagi katalitik paketin tstiindadir vo
giris borusu borusunun oxu doalikli 16vhalorin miistovisine paraleldir. Paketin har iki torafinds, hor
16vha ilo govdenin daxili divar1 arasindaki bosluglarda, paketin igarisinds katalizatoru mohiirlomok
ticiin hazirlanmis yay elementlar vardir (RU 2320401, BO1D 53/86).

Govdadan yay elementlorinin olmasi onun xidmot miiddatini mahdudlasdirir vo buna gora do
sonaye istifadasi tigiin tovsiys edilmir.

Molumdur ki, kaset katalitik konvertoru geviriciys aralarinda istilik izolyasiya tobogosi olan iki
divarli saquli silindrik gévdo, giris vo ¢ixis borulari, gdvdonin yuxart hissasinds iki labirint-yariq
arakosmo, govdonin asagi hissasinds islonmis qazlar ti¢iin katalitik bloklar1 daxildir. Labirint-yariq
arakesmolarinde miixtalif diametrli daliklor bir-birino nisbotan ofset olan. Arakasmalorin arxasinda
boyiik yanma mohsullari hissaciklari tigtin mohkom bir filtr qurasdirilmisdir vo gévdanin Konarinda
filtr saviyyasinda boylik hissaciklori ¢ixarmagq ti¢iin fisli bir ¢uxur vardir (RU 58616, F 01 N 3/28;
prototip).

Malum gévdonin dezavantaji, gévdonin dizaynini ¢otinlogdiron qazlari tomizloyon bir nego
redoks bloklart olmasidir va bdyiik miqdarda katalizatorlarindan istifads etmak ehtiyacidir.

Bundan slavo, analoglar vo prototip qazlarin atmosfers buraxilmasini istisna etmir.

Bizim toklif etdiyimiz faydalh modelin asas mogsadi atmosfers atilan tullanti qazlarini aradan
galdiraraq Sonaye baca qazlarmin effektiv tomizlonmosini tomin etmok, hamginin qurgunin
dizaynini asanlagdirmaqdir.

Faydali modelin mogsadi toklif olunan filtrdon holl olunur.

Gobuledicisina qosulmus silindir oxu boyunca yerlogon giris borusu olan saquli silindrik
govdadan, oksigen buraxmagq ii¢iin ¢ixis borusu, filtrdon ibaratdir (Feldman, Rudzitis, 1994: 72).
Govdonin igarisida iki izolyasiya edilmis hissadon ibarat filtr kamerasi qurasdirilmisdir. Yuxari
hissada giris borusu ii¢iin bir ¢ixis var vo asagi hissado giris borusunun hor iki torafindo Na202
doldurulmus filtr bloklar1 var. Filtr bloklarda giris vo ¢ixis qapaqlari var. Filtr bloklarinin ¢ixisinda
meslor qurasdirilmisdir. Govgoado azot todariikii ticlin boru budaq, vakuum yaratmagq {igiin giris vo
¢ixis boru budaglar var. Filtr kamerasinda vakuum yaratmaq magsadilo azotun verilmasi {igiin
xatlara baglama klapanlar1 qurasdirilmisdir (Latifov, Zeynalova, Nabiyev, 1993: 205).
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Faydali modelds yenilik, natrium peroksidlo doldurulmus filtr kamerasina qaz todariikii tigiin
konstruktiv halldir.

Praktiki soraitlordo, sonaye ¢gaz tullantilarinin tomizlonmasi {¢iin  nozords tutulmus
konstruksiyalarda tamizlonan qazin hacmi, texnoloji prosesin fasilasizliyi, oan asasi isa qaz axininin
yiiksok siirati oleyhgaza, qurgularda har zaman konstruktiv hsll qaz axininin yarilmasini nozards
tutur (Hoffman, 1967: 86).

Hava axminin formalasdirilmasi vo onun sobalora istigamatlonmasi sistemlori rolunu yerina
yetiron, daxili borularin movcudlugu, filtrloyici kameralarin toklif edilon konstruksiyasi va
filtrloyici bloklardan ke¢mozdon ovval axinin yarilmasi bas veran, onlarda filtrloyici bloklarin
yerlosmasi ila birlikda yiiksok buraxma gabiliyyastini tomin edoarak, filtrloyici kameralarin yuxari
sOboalorinds gaz axinmin yalniz yarilmasindan sonra tomizlonon qazimn filtrlayici bloklara daxil
olmasini tomin edir.

Filtrloms kamerasin1 doldurmaq ti¢iin natrium peroksidin istifadoesi Kimyovi prosesin axini
sobabindan baca qazlarini tomizlomok imkan verir, asagidak: reaksiyalara goro (Abbasov, 2008: 51;
2020: 190):

2Na202 +2C02 — 2 Na2CO3 + 02,
Na202 + CO = Na2CO3

Na,O, + SO2 = Na2SO4

2Na202 + S = Na2S03 + Na,O

Bu zaman tullanti qazlarinda CO, oldugda olave effekt alinmisdir — atmosfera oksigenin
ayrilmas1 (OYS-Ye hazirliq 125).

Fig.1 toklif olunan fiitr gostorir: gobuledicisi 1, giris borusuna 2 qosulmus, giris boru 2 badanin
oxu boyunca silindrik govdonin 3 yerlosir; govdonin 3 igarisindo yerloson filtr kamerasini 4
izolyasiya edilmis iki hissadon edilmis; giris borusu 2 kameranin yuxari hissasino (A) daxil olur,
natrium peroksid (Na;Oy ilo doldurulmus iki filtr bloku 5, giris borusunun hor iki torafinds
kameranin asagi hissasinda yerlosir; ortiiklor 6 vo 7 filtr bloklarinin 5, giris va ¢ixis daliklarini shato
etmok t¢iindiir; mes 8, filtr bloklarinin ¢ixislarinda yerlosdirilmisdir (Trtyakov, Metin, 1980: 139-
144).

Oksigenin atmosfera buraxilmasi iigiin ¢ixis borusu 9, gévdonin tizarinds 3, azot tochizati boru
budagi 10 vo vakuum nasosunun giris 11 va ¢ixis 12 boru budaglar var; idarsetms klapanlar1 13, 14
15, 16, filtrin doyisdirilmasi tigtindiir.

Qurgu asagidaki kimi iglayir.

Filtr sonaye qurgunun egzoz borusunin {iistiino qurasdiriimigdir.

Klapan 13 agiq olanda, sonaye miiassisasinin qurgusundan tullanti qaz, gabuledici 1 vo giris
borusu 2 vasitasils, filtr kamerasinin 4, yuxart hissasine (A) daxil olur. Yuxari hissasinds, filtr
kamerasinda 4, tozyiqin todricon artmasi zamani ortiiklor 6 agilir vo gaz filtrasiya bloklarina 5 daxil
olur. Na,O; ilo doldurulmus filtr bloklarinin 5 igarisinda, qazin tomizlonmasi kimyavi reaksiya
naticasinds hoyata kegirilir, masalon:

2Na202 +2C02 — 2 Na2CO3 + 02,

Filtr bloklarinda 5 yaranan oksigen, tozyiqi artirir, ortiikklor 6 baglanir vo ortiiklor 7 agilir.
Yaranan oksigen mesh 8 vasitosilo ayrilir, gévdonin 3 daxili hacmini (C) doldurur va ¢ixis
borusundan 9, atmosfers gatilir. Filtri dayandirmaq tigiin klapan 13 baglanir.

Filtr islomadiyi halda, istifads edilmomis natrium peroksidin saxlanmasi tiglin sorait lazimdir.
Buna goro do kameranin 6zii vo onun filtr bolmolori Na202-in metallara qarsi aqressivliyi
sababindoan grafitlo 6rtiilmiis nikel orintilorindon hazirlanmigdir (6; Qarayev, 1983: 307-410-422).

Bundan basqa, gurgu is¢i vaziyystdo olmadigi halda vo ya fasiloli isloyan qurgularda sorf
edilmomis, istifado edilmomis natrium peroksido gonast etmok, vakuum yaratmaq tigliin budaq
borusundan 11 istifado edon, vakuum nasosunun klapani 15 agilir. Sonra, klapan1 14 agilanda,
budaq borusunun 10 komoayi ilo filtr kamerasina azot todariik edilir. Qaz axinmin effektiv
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tomizlonmoasini tomin etmak tgiin filtrin kegiriciliyini nozara almaq lazimdir, bunun ii¢iin lazimi
miqdarda natrium peroksid hesablanir vo qaz axini tonzimlanir.

Qurgunun islomasi enerji istehlakina tosir etmir, ¢linki asas tomizlomo prosesinds tayin olunan
reaksiya otaq temperaturunda bas verir.

Molum qurgudan fargli olaraq, toklif olunan cihaz CO, H2S, SO2, CO2 kimi oksidlari olan
tullant1 qazlarimi zarorli emissiyalardan tomizlomoys, oksigeni atmosfero buraxmaga imkan verir.
(Abbasov, 2020: 247-281).

Toklif olunan qurgunin yigilmasinin asanligi, miioyyan bir somoraliliyin olds edilmosi igiin
olgiilarini doyisma gabiliyyati, islonmis qazlarin tomizlonmasi vo oksigenin atmosfers buraxilmasi
onu sanaye prosesloarinds istifads etmays imkan verir.

Sonaye miiassisalarinds tullanti qazlarimin
tomizlomak iigiin filtr

Y

14

Ad

Egzoz borusu

Tullanti gaz
Isin gedisi

2Na202+2C02 —2 Na2CO3 + 02
Na202+ CO — Na2CO3
2Na202+2S02— 2Na2S03 + 02
Na202 + H20— NaOH + H202
Olavas reaksiyalar:

Na2S03 + H202 — Na2S04 + H20
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2NaOH + CO2 — Na2CO3 + H20
Na2CO3 + CO2 + H20— 2NaHCO3 (Agahiiseynova, Oliyev, 2009: 149-163).

Bu reaksiyalarin haor birinin adi soraitdo bas vermosi miimkiindir (Feldman, Rudritis, 1991:
130).

Faydali modelin diisturu

Sonaye miiassisalarinds tullanti qazlarinin tamizlonmasi tigiin filtr, saquli silindrik govdasi, giris
Vo ¢ix1s boru budaglar, govdasinin iginds filtr elementi olmagla, onunla farglanir ki, gobulediciys
qosulmus silindr oxu boyunca yerlogson giris borusu, atmosferdo oksigen ayrilmasi iiglin ¢ixis
borusundan ibarstdir. Filtr elementi iki izolyasiya edilmis hissadon ibarat filtr kamera soklinda
hazirlanir. Kameranin yuxari hissasinds giris borusu ii¢iin ¢ix1s var va asagi hissados girig borusunun
hor iki torofindo Na202 doldurulmus filtr bloklar1 qurasdirilib. Filtr bloklarda giris vo ¢ixis
qapaglar1 var. Cixiginda isa meslar qurasdirilmisdir. Govdada azot aximini toamin edan boru budagi,
vakuum yaratmaq lcilin giris vo ¢ixis boru budaqlar var. Filtr kamerasinda vakuum yaratmaq
mogsadilo azotun verilmasi ii¢iin xatloro baglama klapanlari quragdirilmisdir

Sarfiyyat gonastbaxsdir

Sonaye miiassisalorinds havaya galxan CO2 va eloco do H2SO4 istehsal edon zavodlarda SO2-
nin zararsizlogdirilmasi tigiin aragdirma vo hesablamalar apardiq va Sarfiyyatin gonastbaxs oldugunu
aydinlasdirdiq (Mustafa, Latifov, 2016: 93-99).

Masalan: 2Na,0,+2C0O2 — 2 Na2CO3+02 reaksiyasindan goriindiiyii kimi 156 kq Na,O,-don
istifado etmokla 88 kg CO,-nin g¢evrilmasi va 32 kg O, alinmasi miimkiindiir. 88 kq CO, isa 2000
mol va yaxud 44800 1 (44,8m*) CO, demoakdir. 32 kq O, 1000 mol va yaxud 22400L (22,4 m?) O,
demokdir. Cixan tiistii qazlarinin tarkibindo CO,-nin miqdar1 az olarsa, bu zaman digor qazlarin
daha ¢ox miqdarda zorarsizlogsmasi miimkiindiir (12).

Giin arzinds 600t H2SO4 istehsal olunursa, SO2-nin 0,5%-i havaya qalxir.

S02 o Na202 Na2S504
64 78 142

1t=1000 kq (S) xammal

1000 kg-in 0,5 %-1= 5 kq (S) demokdir

5 kg (S) isa 10 kg (SO2)-nin tarkibins daxildir
Onda: 64-78 (Na,0,)

10 kg-x kq/x=12,2 kq sorf olunur

64 kg-142 kg (Na,S04)

10 kg-x/x=22,2 kq (Na2S04) alinir

Natica
1. Tiistii gazlarin (CO, SO2, CO2) atmosfers daxil olmasinin qarsisi alinir.
2. Hava oksigenlo zonginlosdirilir.
3. Cixan qazlar zararli olmadigindan, oksina oksigenlo zangin oldugundan tiistii bacalarinin ¢ox
yiiksok olmasina ehtiyac duyulmur va masraflora ganast olunur.
4. Prosesin sonunda shomiyyatli maddolor alinir (Na2CO3, NaHCO3, NaOH) Bunlarin
ayrilmasi vo somorali istifadosi basqa movzudur.
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