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Bac pepaxrop:
KYPBIHOB Mypar ’KypbIHYJIbI, XUMHUS FBUIBIMIAPBIHEIH JOKTOPSL, ipodeccop, KP ¥FA akanemuri,
Kazakcran PecryOnmukace!l ¥ITTBIK FBUTBIM aKaieMusichiHbIH npe3ueHTi, AK «J1.B. CokobCkuii aTbIHIaFbI
OTBIH, KaTaJIH3 )KOHE IEKTPOXUMUS HHCTUTYTHIHBIHY 0ac qupektopbl (Anmarsl, Kasakcran) H = 4

Penaxkmus ankacel:

OJJEKEHOB Cepra3bl MbiHxkacapyJibl (0ac peaakTOpIbIH OpbIHOACAPHI), XMMUS FHIIBIMAAPBIHBIH
JoKTOpsI, podeccop, KP ¥FA akagemuri, «Dutoxumushy XaablKapaiblK FHUTBIMH-OHIPICTIK XOIIUHTTHIH
mupekropsl (Kaparannsr, Kazakcran) H =11

ATI'ABEKOB Buaamumup EnokxoBuu (6ac pemaxTopiblH OpbIHOAcapbl), XUMHS FBUIBIMAAPBIHBIH
JokTopsl, npodeccop, berapycs ¥YFA akanemuri, Kana marepuaniap XuMUsICbl HHCTUTY TBIHBIH KYPMETTI
nupekropsl (Munck, berapycs) H =13

CTPHAJ MupocaaB, npodeccop, Uexust FhUIBIM aKaJEMHUSICHIHBIH OJKCHEPHIMEHTTIK OOTaHHKa
MHCTUTYTBIHBIH 3epTXaHa MeHrepyurici (Onomoy, Yexust) H = 66

BYPKITBAEB Myxam6eTKaJu, XUMUs FbUTBIMAAPBIHEIH JOKTOPEL, podeccop, KP ¥FA akanemuri,
on-®apadu areigarsl Kaz¥Y Y-npiy Oipiamm npopexropsl (Anmarsl, Kazakcran) H =11

XOXMAHH J[Ixymut, Ceren ynusepcureriniy ®Papmauesruxa daxysapreTinin PapMakornosus
KadeapachHBIH MeHrepymrici, JKapaTbuiblcTaHy FBUIBIMIAPBIHBIH TTOHAPAIBIK OPTAJIBIFBIHBIH JAUPEKTOPEI
(Ceren, Bernrpust) H =38

POCC Camup, PhD noxropbl, Muccucunu yHUBEpCHTETiHIH OCIMIIK OHIMICPIH FBUIBIMU 3€PTTEY
YITTHIK opTansirel, Papmanust Mmektebinin npodeccopst (Oxcdopa, AKII) H =35

XYTOPSIHCKUM Burannii, punocodus gokropst (PhD, (apmarerr), Pequnr yHHBepCHTETiHIH
npodeccopsr (Peaunr, Aurus) H = 40

TEJTAEB Bargar Bypxan6aiiyiabl, TeXHUKa FRUIBIMIAPBIHBIH JOKTOpHI, mpodeccop, KP ¥FA
KoppecnionaeHT-mymreci, Kaszakcran PecnyOmukacer WHgycTpust koHe HWH(PPAKYpBUIBIMIABIK —JaMy
munucTpiiri (Anmarsl, Kasakcran) H = 13

DAPYK Acana Jlap, Xamnap ans-Mamxuaa [IsFsic MeuiHa KoJUIepKiHIH Tpodeccopsl, Xamaap
yauBepcuteTiHig Lsrpic Mmequiuna akynsreti (Kapaun, [Tokxicran) H =21

®A3bIJIOB Cepik /IpaxmMeTy.ibl, XUMHS FBUIBIMIAPBIHBIH JOKTOPBL, ipodeccop, KP ¥FA akanemuri,
OpraHuKajiblK CHHTE3 XKOHE KOMIp XHUMUSCHl HHCTUTYTHI TUPEKTOPBIHBIH FBUIBIMH JKYMBICTAp JKOHIHIET1
opsiabOacaps! (Kaparausl, Kazakcran) H=6

KOPOBEKOBA Illapuna 7Kopo0eKKbI3bl, XHMHs FHUIBIMIAPBIHBIH JOKTOPBI, mpodeccop,
Kepreiscran ¥FA akagemuri, KP ¥FA Xumust koHe XUMMSUIBIK TexXHOJOTHsS HMHCTHTYTHI (Bimikek,
Kpiprezcran) H = 4

XAJIMKOB [:xypadaii XaJuKkoBHY, XUMUsI FBUIBIMIAPBIHBIH JTOKTOPBI, podeccop, Taxikeran FA
axanemuri, B.M. Huxutun ateranarsr Xumust mHCTUTYTHI ([lymante, Toxikeran) H =6

DAP3AJIUEB Barug Mekuaoribl, XuMys FBUTBIMAAPBIHBIH TOKTOPEL, podeccop, ¥FA akanemuri
(Baky, O3ipoaiixan) H=13

TFAPEJIMK Xempa, ¢unocodus noxropsr (PhD, xmmus), Xanplkapallblk Taza jKOHE KOJIaHOAIBI
XMW OJIaFbIHBIH XMHUS KOHE KOpIIaraH opTa OemnimiHiH mpe3uaeHTi (Jlonmon, Aurmms) H = 15
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I'naBHbII perakTop:
KYPUHOB Mypar KypuHoBHY, JOKTOp XMMHUYECKHX HayK, mpodeccop, akagemuk HAH PK,
npe3uaeHT HaronansHol akagemun Hayk Pecry6mmkn Kazaxcran, renepansusiii fupexrop AO «HcTHTYT
TOIUIMBA, KaTanu3a u anekrpoxumun uM. /1.B. Cokonbckoro» (Anmarsel, Kazaxcran) H =4

Penaxkuuonnas xosuierus:

AJIEKEHOB Cepra3spl MbIH:kacapoBH4 (3aMECTHUTEINb INIABHOTO PEJAKTOPA), JOKTOP XUMHUUCCKUX
Hayk, podeccop, akagemuk HAH PK, mupexkrop MexayHapoHOro Hay4HO-IIPOU3BOCTBEHHOTO XOJIANHT A
«Dutoxumust» (Kaparanna, Kazaxcran) H =11

AI'ABEKOB B aagumup EHokoBHMY (3aMeCTHTENb TJIABHOTO PENAKTOpa), IOKTOP XUMHUYCCKHX
Hayk, npodeccop, akanemuk HAH Benapycu, nouerHslit aupexrop MHCTUTyTa XMMHH HOBBIX MaTepHaoB
(Munck, benapycs) H= 13

CTPHA/I Mupocias, npodeccop, 3aBemyromuii 1abopaTtopueli HHCTUTYyTa DKCIIEPUMEHTAIBHON
6otanuku Yemnickoii akagemun Hayk (Onomoyi, Yexust) H = 66

BYPKUTBAEB Myxam0eTKkaan, JTOKTOp XMMHYECKHX Hayk, mpodeccop, akagemuk HAH PK,
[epssrit mpopextop KasHY umenn anp-dapadu (Anmarsl, Kazaxcran) H =11

XOXMAHH [IxynuTt, 3aBenyromnii kapenpoit @apmaxornozun dapmareBrHiyeckoro (akyisrera
VYansepcurera Cerena, upexTop MexXIUCIUIUIMHAPHOTO IIEHTpa ecTecTBeHHBIX Hayk (Ceren, Benrpms)
H=38

POCC Cammup, noxrop PhD, mpodeccop HIkomsr dapmanuyi HAIMOHAIBLHOTO IEHTPa HAYYHBIX
WCCIICJOBAaHUH PACTUTEIBHBIX MPOAYKTOB YHUBepcuTeTa Muccucunu (Oxcdopa, CIIA) H = 35

XYTOPSIHCKUM Butammii, noxrop durocodun (Ph.D, dapmanesr), mpodeccop Yuusepcurera
Penunra (Pepunr, Aurus) H = 40

TEJIBTAEB Baraar Bypxan6aiiyJibl, JOKTOp TEXHHYECKHUX HayK, Ipodeccop, WieH-KOPPECIIOHACHT
HAH PK, MunucrepctBo Munycrpuu u unpactpykrypHoro pa3sutus Pecriyonuku Kasaxcran (AnamMarsl,
Kazaxcran) H=13

DAPYK Acana [lap, mpodeccop kommtemka Bocrounod memmmmubel Xampaapia ans-Mapkunaa,
¢axynsreT BocTouHoil MenuuuHbl yHuBepeuteta Xamaapaa (Kapaun, [Takucran) H =21

®DA3BIJIOB Cepuk /IpaxmeToBUY, TOKTOp XHMHUYECKHX Hayk, mpodeccop, akagemuk HAH PK,
3aMeCTHTENb JUPEKTOpa 1o HaywIHO# paboTe VHCTHTYTA Opranmdeckoro cuHTe3a u yrexumun (Kaparanna,
Kazaxcran) H=06

7KOPOBEKOBA Illapumna KopodexoBHa, TOKTOp XMMHYECKUX HayK, podeccop, akanemnk HAH
Keipreserana, MactutyT Xumun u xumudeckoit texnonorud HAH KP (bumukek, Keipreseran) H = 4

XAJIMKOB [Ixxypa6aii XaJauKoBH4Y, JOKTOp XHMHYECKHX HayK, mpodeccop, axazemuk AH
Tamxukucrana, Vuctutyt xumun nmenu B.W. Hukntuna AH PT (dyman6e, Tamxukucran) H = 6

DAP3AJIMEB Barug Memkua oribl, JOKTOp XHMHYECKHX Hayk, mpodeccop, akanemunk HAHA
(baky, Aszepo6aitmxan) H=13

T'APEJIMK Xempaa, noxrop ¢unocopun (Ph.D, xumus), npesunent Otnena XUMUH U OKpYsKaromieit
cpensl MexxIyHapogIHOro cor03a YHCTO! 1 npukiiagHoi xumun (Jlonnon, Anrmst) H =15
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PURIFICATION OF TECHNICAL SODIUM CHLORIDE FROM THE TASTY
TUZ DEPOSIT OF THE REPUBLIC OF KAZAKHSTAN

Abstract. Kazakhstan is one of the richest countries in Central Asia in terms of
reserves of natural sodium salts. One of the most important issues today is the purification
of sodium chloride salts from impurities for industrial, medical and domestic use. The
object of the study was a rock salt deposit. After determining the chemical composition
of the salt, a saturated solution was prepared and separated from mechanical impurities
by filtration. The barium carbonate method was chosen to purify the saturated solution
(brine). The chosen method is more expensive and less soluble than lime, lime-soda,
lime-sulfate methods. However, sodium chloride obtained by the barium carbonate
method is of high purity. Therefore, barium carbonate has been used to produce a high
purity salt, which is used in medicine, industry and industries that require very pure
salts. A saturated salt solution was prepared for purification. The saturated solution was
filtered from the mechanical mixture using a vacuum filter. Saline solution was poured
the filtered into a three-necked flask and place in a thermostat. Optimal parameters
of temperature and time for brine purification were determined by continuous stirring
of the solution in the thermostat. In practice, studies were conducted at temperature
intervals from 70 to 110°C and time of 15-40 min. The time and temperature at which
the degree of purification of sodium chloride showed the highest result were chosen as
optimal parameters. Several experiments with the selected parameter were carried out
and the composition of the finished product was analyzed. According to the results of
the study, the salt contains only Na™ and Cl ions. According to the selected parameters,
the degree of purification of the brine with BaCO, is up to 99.9%.

Key words: sodium chloride, brines, table salt, salt purification, crystallization.
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A. Kaapip6aena, /1. Ypaskeaauesa, P. Tonipoeprenos, I'. [laiimepaenosa”

M. OyesoB arbiagarbl OHTYCTiIK Kazakcran yausepeuteti, LlbimMkent, Kazaxcran.
E-mail: danel01kz@gmail.com

KA3AKCTAH PECITYBJIMKACBIHJAATBI «TACTHI T¥3» KEH
OPHBIHJIAFbI TEXHUKAJIBIK HATPUI XJTOPHUIIH TA3AJIAY

AnHoramus. Kazakcran Opra Asusiiarbl TaOUFM HATPUH Ty37apbl KeHepiHe Oai
MeMJICKEeTTepIiH Oipi. OHipicTe, MEAUIIMHAA JKOHE TYPMBICTA KOJIJIaHY MaKCaThIH/Ia
HaTpUH XJIOPUIIHIH TY3[apblH KoCHajapjaH Ta3ajay Ka3ipri TaHIarbl MaHbBI3ZbI
Macenenepid 0ipi Oosbin TabbUIaabl. 3epTTey 00BeKTICI peTiHme «TacThl Ty3» KeHi
anbIH/IbI. TY3IbIH XMUSJIBIK KYPaMbl TOJIBIK aHBIKTAJIFAH COH, OHBIH KAHBIKKAH epPITIH/IICI
JIAMbIHIAJIBIN, MEXaHUKAJIBIK KOoCTaap/aH Cy3y apKbLIbl OeiHin ajabiHabl. KaHbIKKaH
epITIHIHI (TY3BIKTHI) Ta3anay YIIiH Oapuii — KapOOHATTHI 9J1iCI TAHIAJIBIHBII AJIBIHIBI.
TaHnanbiHFAH SJIC 9KTi, 9KTI — COMANbI, 9KTI — Cyiab(aTThl SJICTepiHE KaparaHa
KbIMOAT ’KoHEe OHBIH epirimriri TeMeH. bipak Oapuii kapOOHATHI 9MIICIMEH AJbIHFaH
HaTpUH XJIOP TY3bl Ta3aJbIFBIHBIH >KOFAPBUIBIFBIMEH epekinesicHeal. COHABIKTaH
MEAMIIMHAA, OHIPICTE, aca Ta3a TY3Iap/bl KAKET €TETIH cajaiapaa KOJAaHbUIaThIH
YKOFaphbl TazalbIKTa TY3 ajy YIIiH Oapuil kKapOoHAThl MalganaHbuAbl. Ty3/bl Tazanay
YIIIH OHBIH KAaHBIKKAH epiTiHZICi JadbiHaanpl. KaHbIKKAH epiTiHIAI Bakyym —
CY3TiHI MaiJanaHblll MEXaHUKAJIBIK Kocnafan cy3uiai. Cy3iareH TY3MbIH €piTiHIICIH
YII MOHBIHIBI KOJOara aybICTBIPBIN, TEPMOCTAaTKa OpHAajacThipajbl. TepMocTarra
epITIHAIHI Y3/IKCi3 apaacThIpy apKbLIbl 3epTTEY JKYMBICHIHA TY3/BIKTHI Ta3ajiayIbiH
ONTHMAJI/IbI TEMIIEPATypa )KIHE YaKbIT MOHIEpi KapacThipbliasl. Toxkipubdene 70-110°C
apaJbIFbIHIAHBl OHTAWIBI TeMreparypa MeH 15-40 MUH THIMJII yakbIT mapamerpliepi
KapacThIpbUIIbl. EH jKOFapbl HATPHU XJIOPHUIIHIH Ta3adaHy J9PEKECiH KOPCETKECH YaKbIT
IeH TeMIleparypa [iamMachl THIMJII HapaMeTp PETiHJAe TaHIaJIbIHIbI. TaHIaIbIHFAaH
napameTp OoHbIHIIA OipHeIe TKIpUOe KOUBUIBIIN, NaibIH OHIMHIH KYpaMbIHA TaJIay
KacaJbIHIBL. 3epTTey HOTMXKeci OOWbIHINA TY3IbIH KypambiHaa Tek Na“ men Cl -
HMOHJIapPbIHAH TYPATBIH/BIFbIHA K63 JKeTKi3UIal. TaHaanbIHFaH mapamMeTprep OOMbIHINA
BaCO, — nen Tasananral TY3/bIKTBIH Ta3anaHy nopexeci —99,9% neiin sxereTinmiri
AHBIKTAJIIBI.

Tyiiin ce3mep: HaTpuil XJOpH[II, TY3/bIK, aC TY3bl, TY3Iap/bl Ta3ajay, KpUCTa-
JU3aIus.
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A. Kagpipoaesa, /. Ypaskeaauena, P. Tanupoeprenos, I. IllaiimepaenoBa”
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E-mail: danel01kz@gmail.com

OUYUCTKA TEXHUYECKOI'O XJIOPUJA HATPUS MECTOPOXIEHUA
«TACTBI T¥3» PECIIYBJIMKU KASAXCTAH

AnHoTanus. Kazaxcran sBisercs oJHON M3 caMbIX O6oratsix cTpaH LleHTpanpHOM
A3uM 1o 3amacaMm MpHUPOIHBIX cosiell HaTpud. OIHUM M3 BaXHEHIIUX BOIPOCOB Ha
CEeTOHSIIHNHN JIeHb SBJIETCS OUMCTKA COJIEH XJIOpHa HATPHSI OT IPUMeCEeH [T TPOMBIIII-
JICHHOTO, MEJTUIIMHCKOTO ¥ OBITOBOTO MprMeHeHHsI. OOBEKTOM HCCIIEIOBAHNUS SIBISLIIOCH
MECTOpOXKJIeHHEe KaMeHHOW conu «TacTel Ty3». Ilocne onpeneneHus XMMHUYECKOTO
COCTaBa COJIM TOTOBMJIM HACHIIIEHHBIH PACTBOP M OTAEIISIIIN €r0 OT MEXaHH4eCKHUX MpH-
Mmecei punbTpoBaHueM. J{JIs1 OUMCTKH HACKHIIIIEHHOTO pacTBOpa (paccoina) ObUT BEIOpaH
Oapuii-kapOOHATHBIN MeTo]. BrIOpaHHbIH cr1oco0 sBjsieTcs 0ojiee JIOPOTUM U MEHEe
pPacTBOPHMBIM, Ye€M H3BECTKOBBI, M3BECTKOBO-COMOBBINA, H3BECTKOBO-CYNb(aTHBIN
cnoco6b!1. OHAKO XJIOPU HATPHSs, TOTyUYeHHBIH METO/IOM KapOoHaTa 6apus, OTIHYAETCs
BBICOKOU 4nCcTOTOH. [loaTOMY KapOoHAT OGapuisi MCIOJIB30BANM JUIsl TONYYSHHS COJU
BBICOKOW UNCTOTHI, KOTOPas UCIIONIB3YETCs B MEAUIINHE, TPOMBIIINIEHHOCTH U B OTPACIISX,
TpeOyIoNMX OYEeHb YHCTBHIX cojieil. JIJs OYMCTKM TOTOBMIJIM HACBHIIMIEHHBIH pPacTBOP
coii. HacwIeHHbIH pacTBOP OT(GHIBTPOBBIBAIM OT MEXaHUYECKOM CMECH C MTOMOIIIBIO
BakyyM-¢puibrpa. OTOUIBTPOBaHHBIA COJICBOH pacTBOp TEPEIUIM B TPEXTOPIYIO
K0JI0y ¥ MOMecTIIIN B TepMocTaT. ONTUMalIbHbIE TapaMeTpPhl TEMIIEpaTyphbl U BpeMeHH!
JUI.  OYMCTKU paccoiia ONpeNeiii MPpHU HEMPEepPhIBHOM MEepEeMEIInBaHIH pacTBopa B
TepMmocTare. Ha mpakTuke mpoBOAMINCH UCCIIeIOBAHNS TIPYU UHTEPBAIaX TEMIIEPaTyphl
ot 70 no 110°C u Bpemenu 15-40 muH. B xauecTBe oNTHMaIbHBIX TTApaMETPOB OBLITH
BbIOpaHBI BpeMsl M TemIleparypa, IpH KOTOPBIX CTENEeHb OYMCTKU XJIOpWJa HaTpHs
MoKa3aJl HaWBBICIINK pe3ynbTaT. bbII0 NMpOBEIEeHO HECKOIBKO 3KCIEPUMEHTOB C
BBIOpaHHBIM TapaMeTpoOM U MPOAHAIM3MPOBAH COCTaB TOTOBOro Tpoaykra. Ilo
pe3yibTaTaM MCCIEAOBAaHUS COJIb COMEPKUT Toabko nOHBI Na™ u Cl. Ilo BEIOpaHHBEIM
rapameTpam CTeneHb 04uCTKH paccona ¢ BaCO, cocrasmser 10 99,9%.

KuroueBble ciioBa: XJOpH HAaTpHs, Paccolibl, MOBApEHHAs COJb, OUYMCTKA COJIH,
KPUCTAJUTH3AIIHS.

Introduction. World salt production exceeds 240 million tons per year and more than
60% of the total salt produced is used in industry, the main consumers of which are the
chlorine-alkaline and special chemical industries (Xingguo Luo, et all, 2020; A Khalil,
et all, 2022;). Sun-evaporated salt has been found to contain important impurities such
as calcium, magnesium, sulfate, bromide, iodide and other trace elements(F. Penha,
et all, 2020). The presence of such impurities may require further purification of the
accumulated salt to make it suitable for actual final use (Y. Shen, K et all, 2020). These
industries prefer high-quality industrial salt with established restrictions on calcium,
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magnesium, sulfate, bromide, iodide and other trace elements, as the use of such salt
reduces the cost of salt treatment and wastewater treatment. Sun salt is made from sea
water, ground salt, lake salt and a solution for mountain salt. In fact, saline rocks come
from the sea (X. Zhang et all, 2014; Z. Ren, 2021). All of these sources are a multi-
component saline system and are a storehouse of chemicals that contain more than 73
elements when dissolved in seawater. Therefore, it is important to obtain any of these
salts in pure form from these sources (Jingxin Shi et all, 2020; Z. Liu et all, 2021).

Materials and methods. High-purity sodium chloride is widely used in medicine
in the production of saline solutions, as well as as an adjuvant in the preparation of
various drugs. Technical sodium chloride usually contains K *, Ca 2, Mg 2, CO, %, SO,
% and others. At present, much attention is paid to the development of methods for their
purification of table salt for use in chemical, food and pharmaceutical industries. To
purify the salt, 500 ml of its saturated solution was prepared (Kadirbayeva A. A, et all,
2017). The saturated solution is filtered from a mechanical mixture using a vacuum filter.
The filtered salt solution was transfer to a three-necked flask and place in a thermostat.
Brings the temperature in the thermostat to 90 - 100°C. Then the pre-calculated BaCO3
salt is added and stirred for 25-30 minutes. At the end of the mixing time, the precipitate
is filtered through a vacuum filter. The filtered solution was evaporated at a temperature
of 100 - 108°C to a volume of . The resulting crystal is filtered through a Buchner
seed in a vacuum filter (Kucherov M, 2000). The salt crystals are dried in a drying
oven at 100-105°C for 25-30 minutes, weighed and chemically analyzed. The mother
solution is then re-evaporated to volume %, the formed NaCl crystals are dried, weighed
and chemically analyzed. The formed carbonates Ca, Mg were determined by chemical
analysis. Flame photometry, atomic absorption, Folgard method, complexometric
methods and volumetric methods were used to determine the chemical composition of
sodium chloride.

Results. The chemical analysis of the chemical composition of sodium salt from the
“Tasty tuz” deposit was carried out. The results of chemical and microscopic analysis
are given in Table 1 and Figure 1-2. Sodium chloride was found to be rich in Ca "2, Mg
2,80, *ions.

Table 1 - Chemical composition of table salt from Tasty tuz field (Ne 1)

Ne Na Cl AL O, SiO, MgCl, CaCl, CaSO,
Sample 1 37.04 57.26 0.85 0.75 0.75 0.75 0.63
Sample 2 34.87 54.70 1.34 1.47 1.425 1.554 1.53

lonHEA wkana 15896 umn. Kypeop: 0.000

Figure 1 - Microstructure of the Tasty tuz field obtained by 40 times increase of table salt (sample 1)
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Trmm, BT

Figure 2 - Microstructure of the Tastytuz field obtained by 40 times increase of table salt (sample 2)

Once the salt content was fully determined, a saturated solution was prepared
and separated from the mechanical impurities by filtration. The resulting brine was
chemically analyzed. Its results are given in Table 2.

Table 2. Chemical composition of salt after purification from mechanical impurities,%

Ne Chemical composition, %
CaO MgO SO 2" Cl Na
Sample 1 0,9 0,54 1,38 54,92 36,90
Sample 2 1,64 0,8 2,85 53,24 36,57

Barium carbonate was used to obtain a highly purified brine from mechanical
impurities.
The results of the study can be seen in Tables 3-4 and Figure 3-4 below.

Table 3 - The effect of temperature on the degree of purification of salt

Ne | Temperature, | The composition of salt The composition of salt | Degree of purification
°C before cleaning, % (120 g) | after cleaning, % (108 g)
CaO |MgO SO,? [CaO MgO | SO, [CaO |MgO | SO,?
1. 70 0.9 0.54 1.38 0.194 | 0.105 | 0.22 | 80.6 | 82.5| 85.6
2. 80 0.9 0.54 1.38 0.137 0.07 | 0.15 | 86.3 | 88.3 89.7
3. 90 0.9 0.54 1.38 0.005 |0.0018 | 0.006 | 99.5 | 99.7 | 99.6
4. 100 0.9 0.54 1.38 - - - 99.9 1999 | 99.9
5. 110 0.9 0.54 1.38 - - - 99.9 1999 | 999
105
=
3
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Lz
3
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=]
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Figure 3. Temperature dependence of the degree of purification of salt
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Table 4-Changes in salt composition depending on time

Ne Time, The composition of salt The composition of salt Degree of purification
min before cleaning after cleaning
T CaO  |MgO SO,? Ca0 |MgO | SO, CaO MgO SO,?
1. 15 0.9 0.54 1.38 [0.008 |0.0042| 0.0012 99.2 99.3 99.2
2. 20 0.9 0.54 1.38 0.007 | 0.003 0.007 99.3 99.5 99.5
3. 25 0.9 0.54 1.38 - - - 99.8 99.8 99.7
4. 30 0.9 0.54 1.38 - - - 99.9 99.9 99.9
5. 40 0.9 0.54 1.38 - - - 99.9 99.9 99.9
. 100
=]
2
£99,8
=
=%
99,4
]
§D99,2
[
R 99
10 15 —0ca0 B-Mgo 3-s504-235 40 45
Time, min

Figure 4. Changes in the degree of purification of table salt depending on the time

The results of chemical and microscopic analysis of purified sodium chloride are

shown in tables 5-6 and figures 5-6.
Table 5 - Composition of refined table salt of the Tastytuz field (sample 1)

Ne Element Mass % Atom,%
1 Na 36.87 47.39
2 Cl 63.13 52.61

Table 6 - Composition of refined table salt of the Tastytuz field (sample 2)

Ne Element Mass % Atom, %
1 Na 37.42 47.98
2 Cl 62.58 52.02

Cnektp 1

BnekTpoHHOE M30BPaKeHNE 1

onkas wkana 10357 man. Kypcop: 0.000

Figure 5 - Results of microscopic analysis of refined table salt of the Tastytuz deposit (sample 1)
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onHaa wkana 12128 wan. Kypcop: 0.000

Figure 6 - Results of microscopic analysis of refined table salt of the Tastytuz deposit (sample 2)

Discussion. The barium-carbonate method was selected to purify the saturated
solution (brine). It is more expensive than lime, lime - soda, lime - sulfate methods and
its solubility is low (Myerson, et all, 2019). But sodium chloride is not only used in
food. It is widely used in medicine, in the production of other sodium salts. Therefore,
its purity must be very high (Farah Mohammadesmaeili et all, 2010). Therefore, barium
carbonate was used to obtain high purity salt. The solubility of barium carbonate is very
low, but when placed in a brine boiling at 90 - 100°C, it is possible to observe the release
of CO, gas. Therefore, after the release of CO, gas from barium carbonate, Ca and Mg
ions in the salt precipitate in the form of calcium and magnesium carbonates, and SO,**
precipitates in the form of barium sulfate, reacting with the released barium ion (Philipp
Nguyen et all, 2016; H. Dahmardeh et all, 2019).

The studies were conducted depending on the temperature of 70-110°C and time of
15-40 [9,16].

As the temperature rises, the degree of purification of the brine increases, ie at 70°C
the degree of purification from Ca ** ions is 80.6%, at 100°C it reaches 99.9%. It can
also be seen that the degree of purification from Mg ** ions is 82.5% at 70°C, equal to
99.9% at 100°C, respectively, the sulfate ion increased from 85.6% to 99.9%. Further
increase in temperature does not affect the degree of purification.

The change in time also affects the degree of purification. In 15 minutes the degree of
purification from Ca *? ions was 99.2%, in 30 minutes it increased to 99.9%. The degree
of purification from Mg *“* and SO, ions, respectively, ranges from 99.2 to 99.3% to
99.89 to 99.9%. Further increase in time does not affect the purification of the brine.
Therefore, the optimal setting for cleaning the brine is 90 - 100°C, 25 - 30 minutes.
Several experiments were performed on the selected parameter and the composition of
the finished product was analyzed. According to the results of the study, the salt contains
only Na "and Cl- ions. In conclusion, the optimal parameters for cleaning the brine with
BaCO, are 90 - 100°C, 25 - 30 min. The degree of purification is 99.9%.

Conclusion. Chemical analysis of the chemical composition of sodium salt extracted
from the rock salt field was carried out. For cleaning the saturated solution (brine), a
barium — carbonate method was selected. Although cleaning with barium carbonate is
more expensive than other methods, the purity allows you to get a very high salt. As
a result of the experiment, it was found that the optimal parameters for cleaning brine
with BaCO, are 90 — 100°C, 25 — 30 min. In the selected parameters, the degree of
purification was obtained — 99.9% sodium chloride.
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