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GEOLOGICAL CHARACTERISTICS OF SANDS
AND THE IMPACT OF THEIR PRODUCTION
PROCESSES ON THE ENVIRONMENT

Abstract. This paper presents studies aimed at studying the geological characteristics of the sands of the Shoktashskoye field located in the southern region of the
country. These sands are one of the main sources of building materials in the area. Referring to the quaternary deposits, the deposit mainly includes Alluvial and Aeolian
formations. The predominant type is medium — grained sand with a particle size of 0,63-2,5 mm, which meets the requirements of standards for use in mortars and con-
cretes. However, it should be borne in mind that the extraction and processing of sand can cause negative environmental consequences, affecting the environment and public
health. Despite the widespread availability of sand resources, excessive extraction can lead to a local shortage of this material, which makes the issue of rational use and
replenishment of reserves relevant.
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KyMaapabiH reoIorusijibIK CHIATTAMACHI K9HE 0JIAp/Abl OHAIpYy MpolecTepiHiH KOpIIaraH opTara acepi

AmnpaTna. By )KyMpIcTa eJ/1iH OHTYCTIK aliMarbiH/ia opHanacKaH I1Iokrac KeH OpHbI KyMJIapbIHBIH T€0JIOTHSIIbIK CUIIATTAMAIAPBIH 3ePTTEYTe OarbITTalFaH 3epTTeyep
YCBIHBUTFaH. ByJ1 KymMaap afiMakTarsl KYPbUIbIC MaTepHAIAAPbIHBIH HEri3ri Ko3epinin 0ipi 60sbin Tabbutazpl. TOPTTIK MIOTiHALIEPre HEri3ieMe yxKacail OTHIPBIIN, KEH OPHbI-
Ha HETi3iHEH aJUTFoBHAIIIbI JKOHE S0JbIK TY3imimMaep sxatajsl. backim Typi — 6emnmekrepain Memmepi 0,63—2,5 MM GonaThlH opTaria TYHIPIIKTI KyM, OyJ1 epiTiHiiep MeH
GeToHzapaa KoJiaHyFa apHalFaH CTaHIapTTap/blH TalanTapbiHa Coiikec Keeti. Aaiiia, KyMbl OHIIpy jKaHE OHJIeY KOpILIaraH OpTara )oHE XaJIbIKThIH JICHCAYIIbIFbIHA
acep eTe OThIPBII, KAFBIMChI3 SKOJIOTHSIIBIK 9CEP €Tyl MyMKIiH eKeHiH eckepy KakeT. Kym/bl pecypcrap/ibiH KeH TapaiyblHa KapaMacTaH, OJIap/ibl aMajiaH ThiC OHIpy
0CBI MaTEPHUANIBIH )KEPriTIKT] TAMIIBUIBIFBIHA OKEIIYl MYMKIH.

Tyitinoi cozoep: Kym, S5KON02UANLIK NPOOIeMA, May-KeH, 2e0N102usl, YmslMObl NAtOaLany, Kauma oHoey, hpaxyus.

T'eosornueckasi XapaKepUCTUKA NMeCKOB U BJIUSIHUE MPOLECCOB UX MPOU3BOACTBA HA OKPYKAOIIYI0 Cpeay

AHHOTauMs1. B 1aHHO paboTe npecTaBieHbl HCCIEI0BaHNsl, HAIPABICHHbIC HA H3YYCHUE ICOJIOrMYECKUX XapaKTePUCTHK ITeCKoB [IIOKTAIICKOr0 MECTOPOXKIACHHS,
PACIIOIIOKEHHOTO B FOXKHOM PETHOHE CTPAHbL. DTH MECKH SBISIOTCS OHUM M3 OCHOBHBIX HCTOYHHKOB CTPOMTENBHBIX MATEPHAIIOB B JaHHOM paifone. OTHOCSCH K 4eTBep-
THYHBIM OTJIOKEHHSIM, MECTOPOXKICHUE BKJIIOYACT MPEHMYILECTBEHHO aJUTIOBHAIIBHBIC M 30JI0BbIe 00pa3oBaHus. [Ipeo0iiafaroiM THIIOM SIBISIETCS CPEAHE3EPHUCTBIN
necok ¢ pasmepom vactuil 0,63—2,5 MM, Y4TO COOTBETCTBYET TPEOOBAHHSM CTaHIAPTOB /IS MCHOJIL30BAHUS B CTPOUTENBHBIX pacTBopax u 6etoHax. OmHAKO CIeoyeT yuu-
TBIBaTh, YTO JOOBIYA U IIEPepabOTKa MECKA MOTYT BBI3bIBATH HEIATHBHBIE SKOJIOIHYECKUE MOCICSACTBHUS, OKa3bIBasi BIMSHUE HA OKPYIKAIOLILYIO CPEly U 310POBbE HACCIICHHSL.
HecmoTpst Ha IMHMPOKYIO PacIpOCTPAHEHHOCTh MECYaHBIX PECYPCOB, Ype3MepHast UX A00bIMa MOKET MPHBECTH K JOKAIBHOMY AC(UIUTY JAaHHOTO MaTepHaa, 4to JeIaet

BOIIPOC pallMOHAJIBHOTI'O UCIIONB30BaHNUS U BOCITIOJTHEHUS 3aI1aCOB aKTyaJIbHBIM.

Knrouesnie cnoea: necok, skonozuyeckas npobiema, 0obbiua, 2e0102us, payuoHaIbHOe UCHONb306aNUe, NepepabomKa, hpaxKyus.

Introduction

The sand formations of the southern regions of the Republic
of Kazakhstan have a wide biological variability due to their
origin, composition and conditions of formation. In this region,
the sand massifs are mainly represented by Aeolian (formed
by wind) and alluvial (riverine) deposits. Aeolian sands arise
under the influence of wind processes and form deserts such
as Kyzylkum and Muyun Kum. Alluvial sands are associated
with the activity of rivers, such as the Syr Darya, and are found
in floodplains and deltas.

The basis of the sands of the region is quartz, which gives
them a light shade. Depending on the geological conditions of
the area, they may contain feldspar, mica and other minerals
[1]. The properties of sand are also affected by the presence
of clay particles and organic material. The grain size varies
from fine to coarse. Aeolian sands are usually well sorted and
have rounded grains due to long-term wind transport, whereas
alluvial sands are characterized by less sorting and angularity
of grains due to their fluvial origin [2].

The relief of the sand massifs of southern Kazakhstan is
diverse and is represented by dunes, dunes, sand ridges and
plains. These landforms are subject to constant changes under
the influence of wind and water, which affects the dynamics of
the landscape and the distribution of sand deposits. The age of
these deposits varies from the Quaternary period to the mod-
ern formations. A significant part of the sands was formed in
the Late Cenozoic and continues to accumulate as a result of
modern geological processes.

Thus, the sand massifs of southern Kazakhstan represent
a complex and variable geological system, which is formed
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under the influence of natural factors and dynamic processes.
The object under study is the Shtokman deposit. The Shoktas
construction sand deposit is located in the Turkestan region,
located at a distance of 1-5 km south-east of the Choktash
station and 20-25 km south-east of the city of Kentau. It was
explored in 1960, and subsequent additional exploration work
was carried out in 1971-1972 by the St. George Mining and
Processing Plant of the Southern State University on behalf
of the Ministry of Construction of Heavy Industry Enterprises
of the Kazakh SSR. The deposit is associated with the Upper
Cretaceous deposits of the Koturbulak formation and includes
three sections: the Main one, the Eastern one and the Sha-
mat-Uzen one. The dimensions of the Main section are 1500 x
1000 m, and the thickness of the useful thickness varies from
8 to 24 m, on average reaching 12 m. The seam-like sand de-
posit at the Shamat—Uzen site has a thickness from 1,5 to 17,2
m, and the overburden capacity ranges from 1.3 to 5.0 m. clay
rocks are found at the base of the deposit [3].

The mineral composition of the sand is represented by
quartz (58%), feldspar (14%), quartzite fragments (12%), as
well as small admixtures of sandstones, gypsum (0,2%) and
mica (0,1%) [4].

The Shoktas construction is one of the largest sand deposits
in the region, located in the south of the country. The sand
extracted here is actively used in the construction industry due
to its numerous advantages. The main directions of using the
sand of the Shartashskoye deposit as a building material are
numerous. Sand from the Aktash deposit is an important com-
ponent for the production of concrete, including ready-mixed
concrete, reinforced concrete products (precast concrete) and
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monolithic structures. It provides the necessary strength and
durability of concrete structures. This sand is used to pre-
pare building mixes necessary for laying asphalt and concrete
roads. It is used as a filler in asphalt concrete mixtures, which
helps to improve the quality of road surfaces [5]. Sand is a
part of the solutions for masonry, plaster and cladding. Its use
improves the adhesion and structure of building materials and
serves as the basis for various mixtures. Shoktas sand is widely
used to create dry building mixes such as plasters and cement
or gypsum mortars, as well as as a component for the produc-
tion of various fillers. It finds application in landscape design,
for example, for laying paths, filling lawns and creating deco-
rative elements. Sand is used to level the territory and fill back
ditches and foundations, as well as as a filler. Sand from the
Aktash deposit, as a rule, is characterized by a coarse-grained
structure, high strength and stability. These qualities make it
an ideal choice for a wide range of construction and finishing
works, ensuring the durability and reliability of the facilities
under construction [6].

Sand mining and production can lead to various environ-
mental problems, especially if modern principles of sustainable
development and environmental protection are not respected.
It is necessary to note the main environmental aspects related
to this process [7]. The extraction of sand from rivers, lakes,
or other bodies of water disrupts the natural water balance.
This leads to a decrease in water levels, which can provoke
ecosystem degradation and the death of fish and other aquatic
organisms, as well as change the riverbed, which negatively
affects agriculture and water supply. Sand mining in coastal
areas contributes to coastal erosion and destruction of natu-
ral landscapes. This can lead to the loss of habitats for flora
and fauna, such as wetlands and beaches where birds nest [8].
Erosion processes also lead to soil loss, deterioration of water
quality and reduction of biodiversity. The sand mining process
can cause pollution of water bodies, especially if machinery is
used that violates the bottom. Fine sand particles and harmful
substances (such as fuels and oils) can enter the water, im-
pairing its quality, which threatens the health of both aquatic
ecosystems and humans, especially when this water is used
for drinking. Sand mining operations often lead to the destruc-
tion of vegetation and the destruction of ecosystems, which
causes a decrease in biodiversity. This is especially critical in
regions with unique or rare species of animals and plants, as
mining can interfere with the migration routes of animals such
as fish. Mechanical extraction of sand on land can contribute
to the formation of dust that spreads over considerable distanc-
es, worsening air quality and negatively affecting the health of
local residents, which can lead to respiratory diseases. Heavy
machinery such as excavators and dump trucks is often used
in the mining process, which releases carbon dioxide and oth-
er pollutants into the atmosphere. In addition, waste remains
that can contaminate soil and water if not disposed of properly.
When sand is extracted near agricultural land, it can negative-
ly affect the structure of the soil, complicating its use in ag-
riculture. Sand mining can cause problems with salinization,
erosion, and loss of fertility. In some cases, sand mining can
threaten archaeological and historical sites, especially in plac-
es where mining is carried out near ancient structures or in
areas of cultural value [9].

Sand mining management requires special attention to
environmental ethics, which makes it possible to effectively
control the consequences of this process. Taking into account
the principles of sustainable development, public policy in the
field of sand mining should focus on the impact on the quality
of life of people and society as a whole [10].

Materials and methods

The study of the sand deposit was carried out by various
methods depending on the objectives of the analysis, such as
construction, geology and ecology. The following are the main
methods on the basis of which the complex condition and suit-
ability of the studied material as a building material were stud-
ied. The granulometric analysis included sieve analysis, laser
diffraction, and sedimentation. Next, the size and distribution
of sand particles were determined. As a result of this method,
it was concluded that sand is used as a building material for
concrete, filters, and road construction [11].

In addition, mineralogical analysis was carried out, which
included methods of X-ray diffractometry (XRD), optical mi-
croscopy, transmission electron microscopy (TEM). Based
on these methods, the mineral composition (quartz, feldspar,
mica, and others) was determined. The results showed the pos-
sibility of using and evaluating the sand’s resistance to exter-
nal influences and its chemical resistance. A chemical analysis
of the sands of the studied deposit was also carried out. Exper-
imental work included titrimetric analysis methods, and the
content of oxides such as Si0:, AL.Os, Fe:0s, Ca0, and others
was determined. As a result, the application was clearly iden-
tified with the determination of the suitability of sand for the
production of glass and building materials [12].

The physic-mechanical tests of the sands included meth-
ods for measuring density, water absorption, bulk density,
and modulus of elasticity. The mechanical strength, poros-
ity, and filtration coefficient of the sands were determined.
Based on this, the applicability of choosing the right sand for
concrete, mortars and drainage systems was shown. One of
the most important indicators was environmental and sani-
tary studies using methods of heavy metal content analysis,
radiation monitoring and microbiological analysis. As a re-
sult of these methods, the level of pollution and the safety
of using sand in various fields of activity were determined.
The applicability is sand quality control for the construction
of residential facilities and sewage treatment plants. Sand is
actively used in sewage treatment plants as an effective sor-
bent due to its accessibility, high porosity and ability to retain
pollutants. The possibility of using the sand under study in
cleaning systems was investigated. During mechanical filtra-
tion, the sand retains suspended particles. Also, when pollut-
ants are adsorbed, it effectively absorbs organic substances,
heavy metals, and petroleum products. In addition, with bi-
ological activity, sand creates an environment for microor-
ganisms that contribute to the decomposition of pollutants.
It should be noted that the following types of sand are used
for water purification: quartz sand is the most common, it
is highly chemically resistant; activated sand is subjected to
chemical or thermal treatment to increase sorption proper-
ties; hydrophobic sand is specially treated to effectively re-
move petroleum products.
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As a sorbent, sand is subjected to the following research
methods: granulometric analysis — determines the fractional
composition, the optimal particle size is 0,2—1 mm; adsorption
capacity — is estimated by the degree of absorption of organic
compounds and heavy metal ions; hydraulic conductivity — a
critical parameter affecting the rate of water filtration; regen-
eration and durability — the possibility of repeated use of the
material is analyzed. After determining the sorption properties
of sand, its further use in sewage treatment plants is possible.:
sand filters — provide deep wastewater treatment; infiltration
zones — promote natural filtration through ground layers; filter
cassettes — are used to purify industrial and stormwater runoff.

Results

As a result of the comprehensive analysis, the following
data were obtained, on the basis of which the possibility of the
applicability of sands as a building material and sorbent was
determined. The chemical composition of sand is determined
by its origin, but its main component is silicon dioxide (Si0:)
(table 1).

Table 1
Chemical composition of sand, %
Kecme 1
Kymuoiy xumuanvlx kypamol, %
Tabnuua 1

Xumuueckuii cocmas necka, %

Comparative data
Quartz -
Component sand Carbonate | Polymineral
sand sand
8i0; (silicon 82,85 20-50 50-80
dioxide)
Alz.03 (aluminum 4.84 1-10 215
oxide)
Fe:0s (iron oxide) 1,47 0,1-3 0,5-5
CaO (calcium 2,78 20-50 2-10
oxide)
MgO (magnesium 03 210 15
oxide)
T30: (titanium 055 | 00502 | 0,11
oxide)
Kzo, Na:0
(alkaline oxides) 0.44 0.1-5 0,5-4

Granulometric analysis allowed us to determine the size of
sand particles and assess its compliance with the above-men-
tioned various fields of application (table 2).

Bulk weight 1,230-1,510 (average 1,375 g/cm®): density
2,64-2,70 g/cm?; modulus of fineness 1,4-3,1 (average 1,91),
content of clay, silt and dust particles 4,5-48,9% (average
8,75%).

Sand can be recommended for use in masonry and plas-
ter mortars, provided that the gravel fraction is pre-screened
and cleaned of clay, silt and dust particles. Gravel, the average
content in the mixture is 16,4%. The volume weight is 2,56—
2,58 g/cm?. The content of bream and needle grains is 4,4—8%;
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grains of weak rocks are 18,4-27,6%. Gravel samples at 50
cycles of freezing are frost-resistant. Gravel due to its signif-
icant clay content, weak frost resistance and significant grain
content of weak rocks cannot be used as a coarse aggregate in
concrete.

Table 2
Granulometric analysis of sand
Kecme 2
Kymowt epanynomempusansix manoay
Tabnuua 2
I'panynomempuueckuii ananu3 necka

Content, %
Sand Particle — - Application
fraction | size, mm | Mini- | Maxi- | Aver- pp
mal mum | age
Road founda-
Gravelly 2,5 4,74 19,36 8,7 | tions, building
mixes
20,00 Dr.amage, filters,
Large 1,25 10,51 | 36,62 reinforced
concrete
Average 0,63 14,44 | 63,14 | 28,8 | Concrete, filters
Small 0315 | 3724 | 8437 | 47,5 |Plastering works,
masonry mortar
0,14 64,44 | 91,68 | 87,7
Silty Clay solutions
0'116‘:;” 12,6 | 3557 | 263

The deposit of the investigated sand is not flooded. Min-
ing conditions are favorable for open-pit mining. The reserves
were approved in categories B, CI and C2 (tables 3—8 and fig-
ures 1-3).

Table 3
Interplane distances and phase composition of sample No. 1
Kecme 3
Ne 1 Yneinin srcazplKmulKapaivlK apaKaublKmslKmapsl
JHCcaHe hazanviK Kypamol

Tabnuua 3
Mesicnnockocmmvle paccmosnus u hazoewlii cocmas
oopazya Ne 1
d, A 1% The mineral
1 2 3
7,19021 5,5 kaolinite
425638 18,7 quartz
3,84498 43 calcite
3,57404 3,6 kaolinite
3,47211 3,7 KPSH
3,34199 100,0 quartz
3,23966 12,5 KPSH
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IIpodonsicernue mabnuyor 3 Table 5
d A 1% The mineral Interplane distances and phase composition of sample No. 2
Kecme 5
1 2 3 ..
- Ne 2 Yncinin sca3vlKmulKapaublK, apaKkaublKmylKmapol
3,03447 9,1 calcite Jrcone Pazanvik Kypamol
2,45433 9,7 quartz Tabnuua 5
228003 9.0 quartz Mesicnnockocmmuule paccmosnus u hazoswlii cocmag
. . oopazuya No 2
2,23496 5,4 quartz
2,15929 2.7 KPSH d, A 1% The mineral
2,12596 5,6 quartz
4,25833 23,5 quartz
1,97808 5,2 quartz
1,87450 2.8 calcite 3,34394 100,0 quartz
1,81670 10,0 quartz 2,45549 8,1 quartz
1,67095 5,3 quartz 2,27901 8,5 quartz
165759 2,6 quartz 2,23537 6,1 quartz
Note: All the above diffraction peaks belong only to the 2,12558 5,7 quartz
phases indicated abpve. C.haracte.ristic. diffraction reflexes are 197838 47 quartz
noted, which make it possible to identify the phases present.
1,81631 10,9 quartz
_ o il 1,67049 43 quartz
Results of semi-quantitative X-ray phase analysis of sample
No. 1 1,65825 3,4 quartz
Kecme 4
No 1 Yneinin srcapmulnail canowvlK peHmzeHoIK (azanvik, Table 6
manoayviHvly, Homudicenepi Results of semi-quantitative X-ray phase analysis of sample
Taonuua 4 No. 2
Pe3ynomamot nonykonuuecmeennozo penmeenodhazo6o2o Kecme 6
ananuza oopazua No 1 No 2 Yneinin scapmulnail canovlk penmzenoik (hazanvik
manoayvlHoulH, Homudicenepi
Name of the F 1 C on. % Taonuya 6
mineral ormuia oncentration, o Pezyibmamol noyKoMUECMEECHIO20 PEHMZEHOPA306020
quartz Si0, 771 ananusa oopazuya Ne 2
kaolinite ALSi,04(0H), 8,9
calcite Ca(CO,) 7.2 Name of ;he Formula Concentration, %
KPSH KAISi,0, 6.8 minera
quartz Si0, 100
auuu B
4 § z
I 3000 —| E
0 3000 H
5 _ ﬁ . k
[=]
d;2000 = g 2000 ™
£ z |
g : : : :
= _ | I o = B i q .
1000 ] % 3 gg} : % %l E%%L El %E % E 1000 : EJ‘ % q :
£ Z|.5F - i I & i i i g 3
A B o i B e B e R N R R AR Lo JL L fb ]
o . 0 0 - 0 T o B e e e e AR AREE R EEm R mERS
2-Theta - Scale : -
MB100071 - File: b 10001 RAW - Ty Dl calcite - CatCO3) -S-Q 7.2 % 2-Theta - Scale
O quartz sicz -sQ77.1% B KAlsizos -S-Q68% 810002 - File: N 10002.RAW - Type: 2Th/Th locked - Start. 4.020 °- En
[ kaolinite - AI2Si205(0OH)4 - S- Cauartz - 5i02 -
Figure 1. Diffractogram of sample No. 1. Figure 2. Diffractogram of sample No. 2.
Cyper 1. Ne 1 Yurining audpakrorpaMmmacsl. Cyper 2. Ne 2 Yurinin gu¢pakrorpaMmmacel.
Puc. 1. luppakrorpamma oopasma Ne 1. Puc. 2. luppaxrorpamma o6paszua Ne 2.
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Table 7
Interplane distances and phase composition of sample No. 3
Kecme 7
Ne 3 Yneinin ycazviKmulKapansvlk apaKauiblKmylKmapol
JcaHe hazanvlK Kypamol

Tabnuua 7
Mesicnnockocmmuple paccmoanus u (hazoewlii cocmag
oopasuya No 3
d, A 1% The mineral
14,68021 5,7 He ‘Il figure it out
7,60745 46,5 gypsum
4,25560 27,3 quartz
3,79958 13,8 gypsum
3,47533 4,6 KPSH
3,34251 100,0 quartz
3,24108 9,2 KPSH
3,06371 9,6 gypsum
2,86897 4,7 gypsum
2,68169 4,5 gypsum
2,45567 10,0 quartz
2,27889 8,2 quartz
2,23524 7,1 quartz
2,21603 3,5 gypsum
2,16229 3,8 KPSH
2,12704 8,7 quartz
1,97794 6,2 quartz
1,89692 4,3 gypsum
1,81645 11,9 quartz
1,67086 52 quartz
1,65866 3,0 quartz
Table 8
Results of semi-quantitative X-ray phase analysis of sample
No. 3
Kecme 8

Ne 3 Yneinin scapmuinaii caHOblK peHmzeHoIiK (azanvlk
manoaysinwly Hamudicenepi
Taonuua 8
Pe3zynvmamut nonyKonuuecmeennoz0 penmzenohazo6020
ananusza oopasuya Ne 3

Name of the Concentration,
. Formula
mineral %
gypsum CaSO,2H,0 48,8
quartz Sio, 44,0
He ‘Il figure (Na,Ca), ;(Al,Mg), 4,3
it out 8i,0,,(0OH),xH,0
KPSH KAISi, O 2,9
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Figure 3. Diffractogram of sample No. 3.
Cyper 3. Ne 3 Yurinin iudpakrorpammacsl.
Puc. 3. Inppaxrorpamma odpasuna Ne 3.

The diffractogram of the sand of the studied deposit is rep-
resented by graphs obtained using X-ray diffraction (XRD),
reflecting its crystalline composition. This method allowed
us to determine the composition of the minerals contained in
three samples. An intense peak at 26.6° is a key indicator of
the presence of quartz. Peaks in the range of 12—25° indicate
the presence of clay impurities. A peak of about 29° indicated
the presence of calcite, especially in carbonate sands.

Discussion

As the results of the experimental work and analyses have
shown, the following conclusion can be drawn. The chemical
composition has determined the suitability of sand for various
industries, including construction, glass industry and filtration.
A sufficiently high sio» content (82,85%) indicates the purity
of quartz sand, which is especially important for the produc-
tion of glass and concrete. The presence of A:0s (4,84%) indi-
cates the presence of clay impurities or feldspar, which affects
the strength of concrete. Fe:0s (1,47%), when high in content,
gives the sand a reddish hue and reduces the transparency of
the glass. CaO and MgO (2,78; 0,3%) indicate carbonate im-
purities (calcite, dolomite), useful for cement production, but
undesirable for the glass industry.

As is known, the fractional composition of sand affects the
strength of concrete, drainage properties and filtration effi-
ciency. Gravel-coarse sand (1,25-2,5 mm) improves concrete
strength and drainage properties, but reduces the mobility of
solutions. The average sand (0,63 mm) is optimal for building
mortars and concretes. Fine sand 0,3 mm) increases the water
consumption of concrete, but is useful in filtration systems.
Dusty and clay particles (0,14%) degrade the strength of con-
crete and slow down the hardening process..

As the results of the X-ray phase analysis showed, the min-
eralogical composition of the sand was determined, which is
important for assessing its chemical and mechanical proper-
ties. Quartz (peak at 26,6°) indicates the high chemical resis-
tance and mechanical strength of the sand. Feldspars (peaks
at 27-28°, 40-42°) may indicate increased alkalinity, which
affects the durability of concrete. Clay minerals (kaolinite,
montmorillonite, peaks of 12-25°) increase plasticity, but
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reduce filtration properties. Carbonates (calcite, peak 29,4°)
reduce acid resistance, but are useful in cement mixtures. He-
matite (Fe:0s, peaks 24—33°) indicates the iron content, which
is undesirable for glass production.

Based on the conducted research, it has been established
that the process of sand extraction and processing is accom-
panied by a number of negative environmental consequences
that can affect the environment and human health. The ex-
traction of sand from rivers, lakes, and quarries leads to land-
scape changes, coastal destruction, and degradation of aquatic
ecosystems. Destruction of animal and plant habitats — loss
of natural habitat can reduce biodiversity. The occurrence of
dust emissions during sand processing is accompanied by
the formation of fine dust (contains silicon dioxide), which
can cause diseases of the respiratory system. Water pollution
caused by the flushing of sand particles and impurities (clay,
metals) into reservoirs worsens water quality and can nega-
tively affect aquatic organisms. In addition, the operation of
crushing and screening plants creates high levels of noise and
vibration, which negatively affects the environment and the
health of workers. Sand transportation also leads to additional
noise pollution. When processing sand, chemical reagents can
be used (for example, to purify impurities), which leads to the
risk of toxic substances entering the soil and reservoirs. Sand

processing requires significant amounts of water (for exam-
ple, during washing) and energy, which increases the burden
on natural resources. Depletion of sand reserves — despite its
prevalence, excessive extraction can lead to a local shortage
of the material.

Conclusion

The Shoktas sand deposit, located in the Turkestan re-
gion, is one of the key sources of building materials in the
region. The sands of the Shoktas deposit belong to Quater-
nary deposits and are mainly represented by Alluvial and
Aecolian formations. Medium-grained sand with a particle
size of 0,63-2,5 mm is mainly found, which meets the
standards for use in mortars and concretes. Sand is charac-
terized by high bulk density and optimal voidness, which
makes it suitable for various building mixes. Before being
used in specialized fields such as glass production or fil-
tration systems, additional studies should be conducted to
ensure compliance with established requirements. Strict
control of mining, the use of more environmentally friend-
ly processing technologies and the restoration of destroyed
ecosystems are necessary to reduce environmental risks. An
alternative would be the recycling of construction waste
and the use of artificial sand.
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