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FTIR- SPECTROSCOPIC CHARACTERISTICS
OF THE DZHAKSY-KLYCH DEPOSIT SALTS

Abstract. Kazakhstan is a country with an arid climate, where a number of salt lakes are located, where
industrial production of edible salt is carried out. Due to the increase in the volume of salt production for export
needs and the possibility of expanding the scope of its use for medical and cosmetic purposes, new layers and
deposits of salt are being developed. The purpose of this study was to refine the characteristics of Dzhaksy-Klych
Deposit salts using FTIR spectroscopy. The objects of the study were samples of salt-containing raw materials
selected from different sites of Dzhaksy-Klych Deposit. Based on the conducted research, it can be predicted that
when the Aral sea turns into a chloride salt lake, the main sediment will be sodium chloride, with additional
formation of salt deposits from sodium sulfate, calcium or magnesium. The results obtained provide useful
information about the mineralogical composition of the Aral sea region salts, which complements the knowledge
about the composition of minerals. The results of FTIR analyses show that the samples of salts of lake Dzhaksy -
Klych are represented by the following compositions: halite, astrakhanite, hexahydrate, gypsum, mirabilite, and the
absence of toxic substances in the studied salt samples confirms their suitability for use in food, pharmaceutical and
cosmetic purposes.
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Introduction. According to Zholtayev G. Zh. ¢t al. (2018) opinion, each field must be subjected to a
comprehensive study to determine its position in the regional and local structures, study the material
composition. Salt is one of the natural components that can accumulate in solid form near natural and
artificial reservoirs. There are known studies related to the negative environmental impact on the
environment, and in particular on the biodiversity of soil and water(Emerson J. B. et al., 2013). A direct
correlation was established between the level of soil salinity and the quantitative and qualitative
characteristics of water microflora (Canfora L. et al., 2017). The influence of various factors on the
indicators of biological activity of saline soils was studied (Yazdanpanah, N. ¢t al., 2016). On the other
hand, salt is an important source of valuable components for the full functioning of human and animal life
(Thompson L. J., 2018).

Weather and climatic conditions of Kazakhstan contribute to the formation of salt deposits almost
throughout the state, so the volume of table salt in the regions of the Republic is distributed as follows,
thousand tons, according to region: Kzyl-Orda -27383.0; Aktyubinsk-8267.0; Atyrau-1069000.0;
Kustanay - 2012.0; Kokchetau -42509. 0; Pavlodar — 163447.0; Semipalatinsk -29728.0; Taldy - Kurgan -
627.0; South-Kazakhstan-3887.0; Dzhambul — 10040.0.

At the same time, due to a number of reasons, the Kzyl-Orda region, in particular the region of the
Aral sea region, was undeservedly excluded from the list of regressive regions. Indeed, it is necessary to
recognize that environmental problems occur in the Aral sea region (Kurbanivazov et al., 2009). At
present, the level of the Aral sea has decreased in comparison with the level of 1957. (then the absolute
mark was 54 m) by more than 14 m. Its area has decreased from 66.5 thousand km® to about 36 thousand
km®, and its water volume has decreased from 1000 km’ to 320 km’. The salinity of the water during this
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We can assume that with the transformation of the Aral Sea into a chloride salt lake, only NaCl will
be deposited. Thus NaCl will be the main precipitate, whereas other salts will be minor. One can expect
sodium (e.g. Na,S0,), calcium (e.g. CaSQO,) or magnesium salts (MgSQ,), and others.

The performed analyses provided useful information about the mineralogical composition of the salts.
This is a fundamental step in gaining knowledge about the constituent of minerals.

Conclusions. The results of these studies give grounds for predicting that only NaCl will be
deposited when the Aral sea tumns into a chloride salt lake. Thus, NaCl will be the main precipitate, while
other salts will be secondary. In addition, you can expect the formation of salt layers from sodium (for
example, Na,SQ,), calcium (for example, CaS0,), magnesium (MgSQO,) and others. The analyses
provided useful information about the mineralogical composition of the salts. This is a fundamental step in
gaining knowledge about the composition of minerals. As a result of the conducted FTIR analyses, it was
found that the samples of lake Dzhaksy -Klych salts are represented by the following compositions: halite,
astrakhanite, hexahydrate, gypsum, mirabilite. The absence of toxic substances in the salt samples
confirms their suitability for use in food, pharmaceutical and cosmetic purposes.

The work was carried out under the grant of the Ministry of education and science of the Republic of
Kazakhstan AR05131728: "Development of production technology and obtaining prototypes of new
cosmetic products based on pharmacological studies of domestic salt-containing and vegetable raw
materials" (2018-2020).
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KAKCBHI-KJIbII KEH OPHBI TY3bIHbIH UK-®YPBE
CIIEKTPOCKONUAJIBIK CUITATTAMACBHI

Annoramusa. Ka3zakCcTaH apuATIK KIMMATTBI MCMIICKCT OOJBIN KEICi, ac TY3BIH OHCPKOCINTE OHIIPCTiH
Oipkarap T34 Keai Oap. OKCHOPTTHIK KAKCTTUIIKTCPTe TY3 OHOIPICIHIH YIIFAIOBI JKOHEC OHBI CMIIK,
KOCMETOJIOTHSIIBIK MAKCATTApFa KOJNAAHY ASACHIH KCHEWTY MYMKIHAITIHE OAaIIaHBICTBHI ’KaHA KabarTap MEH Ty3
IIOFBIPBI mWrepinyac. Ka3akcTaHHBIH aya-paiibl MEH KJIMMATTBIK JKAaFJaWbl eJac TY3Abl IIETIHAIICPAiH mnaina
O0MybIHA BIKIAN €TCHI, COHABIKTAH PECIyONHMKa aiiMaKTapbhIHOAFBI ac TY3bl (MBIH TOHHA) KeJeciach OeiHeni:
Kenemopma 27383,0; Axrede 8267.0; Atsipay 1069000.0; Kocramait 2012.0; Kekmeray 42509. 0; ITaBmomap
163447.0; Cemeit 29728.0; Taxgeikopran 627,0; Onrycrik Kazakcran 3887.0; Kamosur 10 040,0. Bipkarap ceden
6ofibinma Kpr3pmiopaa aiimarel, aran aiiTKaHza, Apan TEHi3l PErpecCHBTi aiiMak Ti3iMIHCH mbIFapbuinbl. LIerH
MOHIH/C SKOJOTHUIBIK IpolaeManap Apan MaHBIHAA TYBIHAAHTHIHBIH MOMBIHIAY KepeK. Byi 3eprreymiH MakcaTs
HUK-Dypre cnekrpockonmst amiciMeH Kakchl-Knbnm keH OpbIHAA Ty3 CHIIATTAMANAPBIH HAKTHLIAYIbI KAMTHIBL
3eprrey HbICaHbI peTiHae Kakchl-Kimbinr keH OpBhIHAAFS! TYPIl HYKTEACH TAHTANFAH KYKIPTTI IMHKI3ATTHIH 5 yITiCl
anelHABL. bapnelk chlHaMaza rammTTiH Oap GKCHIITi aHBIKTANAbl. AcTpaxaHmT Tek 2,3 »oHe 4 chlHamManga
AHBIKTANMAbI. 3 *KOHE 4 ChIHAMAZA TEKCATMAPAT >KOHE THMIC OCITIICHTEH. 4-ChIHAMAIAaH MUPAOUINT TaOBLTABL. AYBIP
METaXJap MEH YJIbI 3aTTap TAOBLFAH JKOK, OYJI OChI KabaT TY3bIH KCHIHCH KOJJAHYFa YCBHIHYFa MYMKIHAIK Oeperi.
3epTTey HOTIKEICPI Apan TCHI31 XJA0PHATI TY3abI Kenre aiHamFaH ke3a¢ Tek NaCl mereriHiH kepceTti. COHBIMCH,
NaCl =eri3ri meriHai, a1 KalXFaH Ty31ap eKiHmn pertik 6omanel. COHBIMEH Katap, HaTpuitacH (Mbicamsl, Na2S04),
kampumiacH (Mbicamsl, CaSO4), marmmiiner (MgSO4) xoHe OackamapaaH Ty3 KadaTel madaga Oomamgsl acem
6orkananel. Tangay >KYMBICTAphl TY3IbIH MHHCPANOTISUIBIK KYpPaMbl Typadbl maiigamsl akmapar Oepmi. byma —
MHHEpanasl Heriz amynaelH iprem kKamambl. FTIR kemin Ttanmmay Hotmkecinae JKakchl-KsITbIM YCBIHFAH TY3
CBIHAMAJIAPhI KEJIECI KOMITO3UIUS APKBLUIBI YCHIHBUIATHIHABIFGI AHBIKTAIBI: TAJHT, ACTPAXAHUT, TEKCAXUIPAT, THIIC,
mupaOummt. Ty3 ChIHAMACBIHAA YJBI 3aTTapAablH OONMAyBl OJAPIABIH TaraMAbIK, (DAPMALNCBTHKANBIK JKOHCE
KOCMETHKAJIBIK MAKCATTAP/IA KOJIJAHYFA >KAPAMIBLIBIFBIH KOPCETE .

Tyiiin ce3aep: Ty3, JKakcel-Kbutsra ker opHbI, MK-Oypbe CHEKTPOCKOMICH, XHUMUSUIBIK KYPAMBbI, KOCBUIBICTAP.
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HK-®YPBE CIEKTPOCKOIMNYECKAS XAPAKTEPHCTHKA COJIEH
MECTOPOXJIAEHHUA N KAKCBI-KJIbIY

AnnoTtamust. Kazaxcra sSBiseTcst rocyaapcTBOM C apHIHBIM KJIMMATOM, TJIE PACIONOKECH PSI COJICHBIX 03ep,
I7e MPOWM3BOAUTCS NMPOMBIIUICHHAS JOOBIMA MUINEBOM ConM. B CBs3mM C yBenmducHHEM OOBEMOB JOOBIMH COJIH HA
OKCHOPTHBIC HYKAbI H BO3MOKHOCTBI) PACIIUPCHUA cq)epm €C NMPUMCHCHHUA B J1e4YeOHBIX U KOCMETOJIOTHIECCKUX
[EJIIX OCBAWBAIOTCS HOBBIC IUIACTHI M 3aJCKH COMH. [loromHo-KimMarnieckue ycnopmsi KazaxcTana crocoOCTBYIOT
(hOPMHPOBAHUIO CONICBBIX OTJIOKCHUH MPAKTHYICCKU HA BCEH TEPPUTOPHH CTPAHBI, O3TOMY 00BEM IIOBAPCHHON COITH
B PETHOHAX PECIYOJHMKH PacHpenesieTCsl CICAYIOMUM 00pa3oM, ThIC. TOHH 1O permoHaMm: K3pur-OpauHckas -
27383,0; AxTr00uHCK-8267.0; ATIpay-1069000.0; Kocranait - 2012,0; Kokmeray - 42509. 0; [Taromap - 163447.0;
Cemeii -29728.0; Tammeixkopran -627,0; FOxuo-Kazaxcranckas-3887,0; XKamOein - 10040,0. Tlpu stom mo psay
mpuanH K3pur-OpauHCKHH PETHOH, B YaCTHOCTH paioH Ilpmapambst ObLT HE3aCIy;KCHHO HCKIIIOUYEH M3 CITHCKA
PErpecCHBHBIX PErHOHOB. HEe00X0AMMO PH3HATH, YTO SKOJIOTHICCKUE MPOOIEMbI BOSHHKAIOT B PaHOHE ApPajbCKOTO
Mops. Llemsio JaHHOTO MCCICA0BAaHUS OBLTO YTOUHCHHC XapaKTCPUCTHK coict o3epa Jxakcel-Kimera merozamu MK-
Oypoe cickrpockonmr. OOBCKTAME HCCICAOBAHUS MOCTY KA 5 00Pa310B COMCCOACPKAMICTO CHIPHS, OTOOPAHHBIX
W3 pasHBIX TOUYCK 03¢pa Jxakch-Kibra. Beiio ycTaHOBICHO, UTO BO BCEX MPOOAaX MPHUCYTCTBYCT TATUT. ACTpaXaHUT
BBISBIICH TOJIBKO B mpodax 2,3 u 4. B mpodax 3 u 4 oTMCUCHBI Tekcaruapar u runc. B mpoOe 4 oOHapykeH Mupa-
O6mmmt. TspKenmple METalIbl H TOKCHYHBIC BEHIECTBA OOHAPYKCHBI HE OBLIHM, YTO IO3BOJUIET PEKOMEHIOBATh COJH
JAHHBIX IIACTOB AJIA IIMPOKOTO MPUMCHCHHUA. PGSYJ'II)T&ITBI ITHUX I/ICCJ'IGI[OB.’:IHI/II\/II JAar0T OCHOBAHHUC MPOTHO3UPOBATH,
y10o TobK0 NaCl OyaeT OTKIagpIBaThCH, KOTIa APATBCKOC MOPE MPESBPATHTCS B XIIOPHAHOS COJICHOS 03¢po. Takum
obpazom, NaCl Oymer OCHOBHBIM OCAIKOM, a APYTHS COMH - BTOPHYHBIMH. KpoMme TOTO, MOKHO OKHAATH 00pa-
30BaHMUA CI0CB Com w3 Hatpws (Hampumep, Na2S04), xamemusa (Hanpumep, CaSO4), maraus (MgSO4) u apyrux.
AHaTH3 PSAOCTABIIT TOIC3HY 0 HH(POPMALHIO O MHUHCPATIOTHICCKOM COCTABE COJICH. 310 (PyHIAMCHTATBHBIN AT B
TIOJIy YCHUH 3HAHHUK O COCTaBe MUHEPaoB. B pesynbrare mposeneHHbIX FTIR -aHATN30B YCTAaHOBICHO, YTO 00pa3Ibl
conei ozepa JIxakchl-KIIbrd mpeacTaBiIcHbI CACAYFOIMME COCTABAMH: TAJINT, aCTPAXAHUT, TEKCATHAPAT, THIIC, MHpPa-
Omwmr. OTCYTCTBI/IG TOKCHYHBIX BCIIICCTB B 06p33uax COJICH TOATBCPKAACT UX MPUTOAHOCTH AJLI MCIOJIB30BAHUA B
MMHIICBBIX, (I)apMaI.[eBTI/I‘{eCKI/IX U KOCMCTHYCCKHX LICIIAX.

Kmrouernie ciaoBa: conb, MectopoxkacHue /kakcel-Kimera, MK-Oypbe CICKTPOCKOMHSA, XHMHYCCKUI COCTaB,
COCMHCHUS.
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