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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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STUDYING THE PROCESS OF LITHIUM CHLORIDE
EXTRACTION FROM THE BRINE

Abstract. The purpose of the research is to create a technology for processing the hydromineralic raw materials
of Kazakhstan for the production of lithium salts and rare earth elements, the development of a highly efficient
technology for obtaining lithium, lithium compounds and rare earth elements of the Aral region.

The study of Chemical and mineralogical compositions of hydromineral raw materials of lakes of the Aral
region are studied by the method of deposition. Conditions of receiving lithium concentrates are studied. Conditions
concoction of lithium minerals and receiving concentrates for extraction chloride of lithium are studied. Cleaning of
lithium concentrates from ions of calcium and magnesium and chemical composition of the hydromineral raw
materials, the effective methods of precipitating lithium in the form of lithium carbonate, its purification from the
impurities of Ca®", Mg®" by the precipitation method are studied. Extraction methods for processing lithium-
containing precipitates and sorption methods for extracting lithium from brines are studied. Water-salt systems have
been studied for the directed search for effective methods for obtaining lithium salts from brine and saline lake
precipitation.

Key words: hydromineralic raw materials, salt solution, sludge, lithium chloride, rare earth elements.

The lightest alkali metal - lithium, which is considered to be "future and strategic metal" is widely
used in the fields of porcelain and the production of glass, refrigeration, metallurgy, medicine, aerospace,
military industry, atomic energy, electronics, alloys and batteries, etc. Lithium resources exist in nature
either in solid ores or in liquid brines. However, the limited reserves of solid lithium ores and high costs
associated with its extraction indicate that the extraction of lithium from salt salts will be a future trend.

In the world from rare metals treat widely used lithium and its connections. Annual requirement of
lithium makes 65-70 thousand tons. The most part of lithium about 80% in natural waters are
concentrated. Therefore foreign countries: the USA, Chile, Italy, Japan, etc. constantly conduct researches
on extraction of lithium from concrete natural waters since the raw source underground waters is cheap
full-fledged raw materials [1].

The most large-scale deposits of lithium are known in granite pegmatites of natro-lithium type since
lithium in the nature intimately associates with sodium (owing to similarity of power characteristics of
ions of lithium and sodium), especially in fields of a residual crystallization. However, in recent years the
increasing value is gained by fields of sedimentary type and underground salt waters and waters of salty
lakes [2,3].

Now the leaders of the world market are FMC Lithium Division from the USA and SQM from Chile,
each of which controls 30% of the world market for lithium. In South America, this metal is mined in the
bottom of a dried-up salt lakes. The extraction of REE from brine and solid deposition in the focus of
numerous works [4,6].
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Currently, the sorption methods are widely used in applied radiochemistry: in the processes of
reprocessing of irradiated nuclear fuel (SNF),the allocation and separation of rare earth (REE) and
transuranic elements (TUE) and in the processing of liquid radioactive waste (LRW). The synthesized ion
exchange materials AXION series (Am, Pu) represent the gel of the phosphorus-nitrogen-containing ion-
exchange polymers that have high selectivity in relation to ions of REE and TUE in strongly acidic
environments. The high potential of the AXION ion-exchange materials for the extraction of uranium,
REE and TUE from nitric acid media, and also for extracting indium from waste zinc production is shown.

Famous scientists extract tantalum and niobium from concentrates by extraction method. Depending
on the selected scheme on the enrichment redistribution it is possible to obtain concentrates with a content
of 20-45% Nb205 and 2-4.5% Ta,Os. For isolation and separation of niobium and tantalum the method of
extraction from fluoride - sulfate solutions was used. The influence of consumption of HF and H,SO,4 and
other terms of the decomposition of the concentrate in the enumeration Ta, Nb and accompanying
elements in solution, the effect of the ratio of volumes of organic and water phases Vv:Vw, HF and H,SO4
concentrations on the distribution of Ta, Nb and impurities on the operations of extraction, washing and
stripping. By results of researches the schematic diagram is offered [5]. As the extragent used the octanol -
1. According to this scheme, the planned extraction of Ta and Nb in solution during the decomposition of
the concentrate of at least 95 and 98%, respectively, in the finished products of 92 and 94%.

Extraction of lithium from hydromineral raw materials is a necessary and relevant task in view of
limitation of ore stocks (the main reserves of lithium are revealed as accompanying fields of tantalum,
niobium, tungsten and tin). For release of lithium from solutions use extraction, reagent or adsorptive
methods. For its receiving from thermal waters of oil fields the electrothermic coagulation method with
soluble iron-aluminum anodes [6], extent of extraction of lithium of 70,5% is tested. The received results
showed high efficiency and insignificant power consumption of process. However, it demands further
completion. In particularly, the issues of thickening, filtration and disposal allocated to the lithium-
containing precipitate. Continue work on the isolation of lithium from multicomponent solutions by
chemisorption on the aluminium hydroxide [7]. Deposition of lithium is carried out using a variety of
aluminum-containing reagents: hydroaluminate sodium (HAUS), active forms of aluminium hydroxide
(AGO), soluble salts aluminum, various composite mixes [8].

There are known methods for extracting lithium from solutions of magnesium chloride by extraction
using an extractant with iron-containing tributyl phosphate, with the addition of water-insoluble
carboxylic acid and re -extraction of lithium, with a solution of hydrochloric acid to obtain the desired
product with a low concentration of lithium [9].

A large deposit with proven reserves of lithium is in the East Kazakhstan — Kalba ridge, where the
mountains of the Altai pass into the coaching staff. However, theoretically a larger lithium deposit must be
in the Aral region — at the bottom of the dried sea. The information that there are lithium reserves in the
salt marshes of the Aral Sea region is mentioned in the old Soviet reference books.

The considerable proportion of lithium are in lakes and lake oozes, underground waters, in ocean
water (1,5-10-5mass. %). In the course of receiving lithium salts from hydromineral raw materials
inorganic and organic sorbents depending on the content of lithium in various form connection were
applied earlier. Extraction of lithium from complex mineral compounds not always decided successfully
because of low extent of extraction of lithium in marketable products.

The volume of brine in the southern and Northern basin of the lake Zhaksykylysh lithium 40-60mg/1
(Mgy+ not more than 0.2%, Ca,+ is not more than 0.4%, SO42- - not more than 1.2%), silt content
significantly exceeds and is 60-120mg/kg. in addition, the required enrichment of the brine to the required
quality lithium concentrate is needed. Available reserves of hydromineral raw materials (lakes and
lacustrine silts, brine and saline deposits) in the Aral sea region provide annual demand for lithium.

The technological basis for use of mineral resources available in the Aral region will be developed
taking into account features of this hydromineral raw materials, scheduled chemical upgrading of
equipment to ensure the integrated use of raw materials waste-free technology.

Thus, a detailed study of all of the above processes of the proposed technology, of course, is relevant,
and obtain new results on the solubility in the system LiCl - NaCl — Na,SO, — H,O and REE (La, Pr, Nd,
Er, Hf, Ta) with regard to the influence of impurities in hydromineral raw materials and determine the
optimal conditions, the flow rate of the extragent, temperature and time of sorption process lithium and
REE determines the scientific novelty of the research.

100 ——
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For the experiment, a brine of salt lakes of the Aral region is used, the composition of which is
presented in table 1.

Table 1 — Composition of the brine of the Zhaksykylysh deposit*

Sample number 30-1. 30-2. 30-3. 30-4.
Li7 mg/kg 263.50279 311.94302 128.38595 142.01970
B11 mg/kg 102.93350 750.75133 95.18996 225.84787
Na23 mg/kg 70639.89147 89061.56736 75962.03229 83489.99644
Mg24 mg/kg 23513.35944 43707.03329 17750.59646 19025.78142
AI27 mg/kg 24.84001 237.44130 16.68423 9.90388
Lal39 mg/kg 0.00512 0.02087 0.00479 0.00237
Cel40 mg/kg 0.00768 0.02087 0.00479 0.00949
Pr141 mg/kg 0.00256 0.00522 0 0

*Brine selected from various trajectories of the deposit.

From the data in table 1, it is clear that the lithium content in the sample varies within the range
128.38-263.50 mg/kg, and the rare earth elements are almost insignificant.

To conduct the experiment, the brine sample is pre-averaged, an aliquot is taken (table 2) is placed in
a 100 ml flask mounted on a magnetic stirrer with a speed controller (set at 600 rpm) after butyl alcohol of
30 ml is added. The sample is stirred for a given time consisting of a layer of alcohol and water. During
the mixing process, when using anhydrous butanol at the alcohol-water phase boundary, a white
precipitate consisting of sodium chloride precipitates.

After a given time (table 2), the sample is transferred to a separating funnel, where after separation of
butanol and water, the lower water layer is drained. The alcohol layer is evaporated to a dry state in a
vacuum (water-jet pump). The residue is "dried" from traces of butanol in a drying oven at a temperature
of 130°C.

The resulting precipitate was investigated on the ISP device for the lithium content and the degree of
lithium extraction was calculated from the results obtained. The sediment was studied with the SEM
instrument. The results of the experiment are given in table 2 and 3 and are shown in figure 1, 2 and 3.

Table 2 — Change of sediment yield depending on the volume of brine

V of sample, ml m, gr. Extraction time, min Extractiondegree of LiClI, %
10 0,3498 15 86,9
20 0,3032 15 84,4
30 0,3097 15 84,2
50 0,3031 15 83,9

From the data in table 2, it is seen that with the increase in the volume of brine at a constant flow rate
of butyl alcohol extractant and time, the degree of lithium extraction gradually decreases. At the rate of
brine 10 ml. the degree of extraction of lithium is 96,9%, with the increase of brine flow up to 50 ml., the
degree of extraction of lithium is reduced to 83.9%. Figure 1 shows the mass output from the volume of
the extracted brine.

Figure 1 shows that under the same conditions, the weight of the precipitate changes with the change
in the volume of extracted brine. The higher the consumption of brine, the less the mass of the sediment.
When extracting 10 ml of brine, the yield of the precipitate is 0.3498 g, and when extracted 50 ml of
brine — the precipitate yield is 0.3031 g.

Subsequently, brine extraction was performed in the time interval 10-30 min. The results of the
experiment are given in table 3.

— 101 =——
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Figurel — The mass output from the volume of the extracted brine

Table 3 — Dependence of the extraction degree of lithium chloride on the process time

No V of sample, ml | Vof extractant, ml | Extraction time, min m, g. Extraction degree of LiCL%
23-1 10 30 10 0,32183 86,9
23-2 10 30 15 0,47845 96,7
23-3 10 30 20 0,47080 95,9
23-4 10 30 25 0,42264 92,6
23-5 10 30 30 0,36393 88,7

From the data in table 3 it follows that at a constant flow rate of 10 ml of brine and 30 ml of
extractant, and with an increase in the duration of extraction, the degree of lithium extraction gradually
increases. With a runtime of 10 min the degree of extraction of lithium is 86,95, when the runtime 15 min
the degree of extraction of lithium is 96,7%, and in further time of 30 min. the degree of extraction of
lithium is reduced and is 88.7%. The greatest degree of lithium extraction is achieved by a time of 15 min.
At the same time, the mass of the precipitate from the brine increases from the beginning, then with an
increase in the extraction time, the mass of the precipitate decreases. Figure 2 shows the precipitation

output from time.
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Figure 2 — The mass output from the volume of the extracted brine

Weight, | Atomic,
% %
(¢} 4.64 8.25
Na 3445 | 42.62
Mg 0.62 0.73
S 0.39 0.34
Cl 59.90 48.05

Element

1 2 3 4
onHaA Weana 3023 vn, Kypoop: 0,000

Tmm 3nekTpoHHoe Hznfpakenme 1

Figure 3 — Elemental analysis of the precipitate obtained from the brine of salt lakes in the Aral region
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From figure 2 it is seen that at a time 10 min, the mass of the precipitate is 0,32183 g, and at 15 min.
the mass of the precipitate is 0,47845, then the time from 20 min. up to 30 min. the mass of the precipitate
is reduced and is equal to 0,36393 g. i.e. the output mass and the degree of extraction of lithium are
reduced at the same time. The precipitate may consist of lithium chloride salt and sodium. To determine
the composition of the precipitate after the separation of lithium chloride, the separated mass was
investigated with SEM. Figure 3 shows the elemental analysis of the precipitate.

It is seen from figure 3 that the precipitate consists mainly of sodium and chlorine and a small amount
of magnesium and sulfur.

Conclusion. Thus, the data obtained allow to receive valuable products of lithium chloride and table
salt from the brine of the salt lakes of the Aral sea region. At the same time, with the increase in the
volume of brine at a constant flow rate of butyl alcohol extractant and time, the degree of lithium
extraction gradually decreases from 96.9% to 83.9%. With a constant consumption of brine 10 ml. and
extractant volume of 30 ml. and with increasing the duration of extraction, the degree of lithium extraction
gradually increases. If the duration from 10 min. to 15 min. is 96,7%, and in the future with the increase of
time up to 30 min. the degree of lithium extraction is reduced and is 88.7%.
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TY3/bI EPTIHIIIEH JIUTHUM XJOPHUJIIH BOJIII AJTY
IMPOLECCIH 3EPTTEY

AHHOTanusl. 3epTTey MakKcaThl — TY3/bl KOJNJEPAIH TY3/bl €pPTiHAUICPIHEH JIUTUN XJIOPUAIH ally NpOLECiH
3eprrey xoHe Kazakcranna nuTuil Ty3Iapbl MEH CHPEK Ke3/IECETiH 3JIEMEHTTepAl OHIIpY YLIIH THIPOMHHEPaIbl
IIMKI3aTThl OHAEY TEXHOJIOTHMSCHIH kacay. JINTHH KOHLEHTpaTTapbhlH KalblMii MEH MarHuid MOHJIApbIHaH Ta3apTy
npuecci *oHe TMAPOMHUHEPAIbl MIMKI3aTThIH XUMUSUIBIK KYpaMbl 3epTrenai. JInTHidal nutuid kapOoHaThl TypiHzie
TYHIBIPY €H THimai omic. KypaMbeiana nmutuiii 0ap TyHOamapabl eHACYAIH SKCTPAKIUSUIBIK dMiCTEPl JKOHE JITUTHHAII
epITIHIUIEPACH ayIbIH COPOLIMSUIBIK o/icTepl 3epTTenreH. Ty3/bl )KoHE TY3/Ibl KOJl IeriHIiIepiHeH JINTHH TY3bIH
ITyJIBIH THIMII 9/IICTEpiH i3ecTipy YIIiH Cy-Ty3 Xykiernepi 3epTrenni. ApaJl MaHbIHIAFbl KOJJIEpAiH THIPOMUHE-
paJIIBl IMUKI3aTEIHBIH XUMUSUTBIK JKOHE MUHEPATOTHSIIBIK KYpaMbl TYHABIPY SIiCiMEH 3epTTeIIi.

Jlutniinin monenaeHTeH Kopiapbel Oap ipi keH opHBI Ka3zakcTaHHBIH IIBIFRICHIHAA - Kanba jxoTtaceiHOa KoHE
Apan TeHi3i aliMarsIHIa - KYPFATBUIFaH TEHI3 TYOiHAe opHanacKaH. JIutuiinia eqoyip Oeriri kemaep MeH KoJIAepaiH
HIeTiHIUIepiHae Kep acThl cyiapbl MeH TeHi3 cybHna (1,5-10,5%%) G6omaTeHABEFEl aHBIKTAIABL. JKaKCHIKBUTBIIIT
KOJIIHIH OHTYCTIK JKOHE COJITYCTIK OacCeWHAepiHiH TY3IBIKTAPBIHBIH KOJIEMIHICTI JUTHAAIH Kypambl 40-60 mr/in
(Mg2+ - 0,2% apThik emec, Ca’’ - 0,4% apreik emec, SO47- 1,2% apThIK eMec), all OHbIH LIOTIHIIepAeri KypaMbl
anuekaiia xorapbl xkoHe 60-120 mr/kr kypaiael. JIMTHI Ty3AapblH THAPOMUHEPAIIBI MIMKI3aTTaH aly Ke3iHje,
KOCBUIBICTBIH 9pTYpUli (hopManapbIiHIarsl JUTHIIIH KypaMblHa OaiiiaHbICThI OYphIH OeHOpraHUKaIIbIK KOHE OpTraHH-
KaJIbIK cOpOeHTTEep KosmanbuiraH. Kyp/eni MuHepayipl KOChUIBICTAPIAH JIMTHHI aily OpAalbiM COTTI IIEHIUIME]I,
OWTKEeHI JINTHHAI TOBapiibl ©HIM TYpiHAE aidy JeHredi TemeH Oosapl. Ty3 epTiHAICIH JMTHH KOHIEHTPATHIHBIH
KaXCTTI camachlHa JeWiH OabITy Kepek. Apai ailMarblHAarbl THIPOMHHEPAIABl IIMKI3aTTHIH (KelIep MEH Ko
CyJapbl, TY371ap MEH TY3/1bl OaTIaKTap) KOpbI JJUTHUITe JeTeH JKbIIIBIK KOKETTUTIKTI KAMTaMachl3 eTe/i.

Jlutnit MuHEpanmapblH KOHIEHTpPAIUIAY >KOHE IUTHHA XJIOPHIOIH SKCTPaKIWsUIay YIIiH KOHICHTpaTTap
JAMBIHAAY MapTTaphl 3epTTeNai. ByTHiI CIUPTiHIH AKCTpareHTi MEH YaKBITTH TYPAKTHl TYTHIHY Ke3iHAe, TY3IbI MOJI-
HIepiH KOFapbUIaAyBIMEH JTUTHHA SKCTPAKIMSCHIHBIH ACHTeli OipTiHAen ToMeHIEHTIHI aHBIKTaIIbL. 10 MII. TY3IBIKTHI
TYTBIHFaH Ke3/e, JIMTHHII 3KCTpakmusiay adpexkeci 96,9% Kypalmpl, TY3ABIKTH TYTHIHY Memmepi 50 mur. meiiH
apTKaHa, TUTHHI 3KCTpakusay aspexeci 83,9% npeliin Temenaeni. Ty3ABIKTH YHEMI TYTHIHY JKOHE AKCTPAKIIUSI
KOJIEMiHIH JKOFapbUIaybl Ke3iHIe, SKCTPAKLMSHBIH Y3aKTBIFBIHBIH apTybIMEH JIMTHHAIH OKCTPAaKLUS Adpexeci
OipriHaen apranpl. ¥3akThirbl 10 MUHYT 1LIHIAE JUTHHIIH LIBIFApbLTY HeHreri 86,95, an 15 munyrra - 96,7% Ky-
paiinel, onan opi 30 MHHYTKA [eiliH >KOFapbUIaFaHaa, JUTHHIIH [IBIFAPBULY JCHICHI TOMEeHIeH i xone 88,7% Ky-
paiiner. JITHIA SKCTPAKIUACHIHBIH €H JKOFaphl Jopekecine 15 MUHYT immiHIe Koia xkerkisiteni. CoHpIMEH KaTtap Oip
MeE3eTTe, aJbIMEH TY3/bI CPITIHIICH albIHFAH TYHOA MaCCAChIHBIH IIBIFBIMBI apTaJlbl, COJIAaH KEHiH OHIIPY YaKbITHI
WIFAIOBIMEH TYHOA MACCACHIHBIH IIBIFBIMIBLTBIFEI TOMCHICH/TI.

Tyiiin ce3nep: ruAPOMUHEPANIHI IINKI3AT, TY3, TYHOA, TUTHH XJIOPHUII, CUPEK KEe3IECEeTiH YIEMEHTTED.
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MN3YYEHUE NPOHECCA 3KCTPAKIIUU XJIOPUJIA JIMTUSA U3 PACCOJIA

AnHoTanms. Llens vccieoBanus 3aKIII09aeTCs B N3yUSHUE TPOIecca 3KCTPAKIMK XJIOpHIA JIUTHS M3 paccoia
COJIEHBIX 03€p M CO3JIaHWH TEXHOJIOTHH IEePEepadOTKH IMAPOMUHEPATIBHOTO ChIpbsi Ka3zaxcTaHa Ha MPOAYKIMIO CONEi
JUTHUS ¥ PEAKO3EMETBHBIX 3IEMEHTOB. VccnenoBaH npolece OYUCTKH TUTHEBBIX KOHIICHTPATOB OT HOHOB KalbLUs U
Marfusi ¥ XMMH4YeCKOT0 COCTaBa THAPOMUHEPAIBLHOTO ChIPhs. D((GEKTUBHBIME METOJAMH OCKACHHS JIUTUS B BHIC
KapOOHaTa JINTHA SIBIAETCA METOX OcaxkaeHus. VccienoBaHbl 3KCTPAKIIMOHHBIE METO/IbI IEPEPA0OTKH JINTHHCOAEP-
Kamux oCaaKoOB U COp6LIl/IOHHble METOAbI U3BJICUCHUS JIUTUA U3 PACCOJIOB. I/I3yqeﬂm BOJHO-COJICBBIC CUCTCMBbI JIsd
HaIpaBJICHHOTO MOMCKa 3(P(EKTHBHBIX CIOCOOOB IOJIyYEHHs! JIMTHEBBIX COJISH M3 Palbl U OC3JKOB COJICHBIX O03€p.
N3yyeHbl XUMHUYECKHE U MHUHEPAJIOTHYECKHE COCTaBbl THAPOMHHEPATIBHOTO CHIPhS 03€p ApallbCKOrO peruoHa
METOJIOM OCaK/ICHHSI.

KpynHoe MecTopoxieHHe ¢ JOKa3aHHBIMH 3aracaMy JIMTHS HaXoauTcsl B BoctouHoM Kazaxcrane — B Kanbun-
ckoM xpe0Ote u B [Ipnapainbe — Ha JJHE BBICOXIIETO MOps. Y CTAaHOBJIEHO, YTO 3HAYNTEbHAS YaCTh JINTUS HAXOIUTCS B
03epax M O3EpHBIX WIaX, IMOJ3EMHBIX Boaax, B Mopckoi Boxe (1,5-10,5macc.%). Paccon HOxnoro m CeBepHoro
OacceitHa o3epa JKakcrIKpuTbI comepxkath 40-60Mr/m muTHs (Mg2+— He Gomree 0,2%, Ca’’ - me Gonee 0,4%, SO, -
He Gonee 1,2%), B uiax copepxanue coctasisier 60-120mr/kr.

B mponecce nomydeHus IUTHEBBIX COJIEH U3 THAPOMUHEPATBHOTO CBIPbSI PaHEE MPUMEHSUINCh HEOPTaHUYECKHE
W OpraHn4eckue COpOeHTHI B 3aBUCHMOCTH OT COJCp KaHHs JUTHUS B PasIndHON GopmMe coenuHeHHH. M3BiedeHne
JIMTUA U3 KOMIUIEKCHBIX MHUHEPAJIbHBIX COC}II/IHCHI/lﬁ HC BCCrja pe€maJoCh YCHCIIHO HU3-3a HHU3KOM CTEIEeHU HU3BJIC-
YCHUs JIUTHUA B TOBapHI)Iﬁ MPOAYKT.

Heobxoanmo oboramenue paccosia 10 TpeOyeMoro KayecTBa JIMTHEBOTO KOHLEHTpaTa. MMeromuecs: 3anacel
THIPOMUHEPAJILHOTO CHIPhsI (03epax M 03€PHBIX WIIaX, panax M COJIOHYAKOBBIX OTJIOKEHHUSX) B APaJIbCKOM PETrHOHE
00ecIieunBaroT T0JI0BYIO MOTPEOHOCTH B JINTHU.

Jlnist mpoBeieHns SKCIIepUMeHTa poOy paribl IpeIBapUTEIbHO YCPEAHSIOT, OTOMPAIOT aJMKBOTY MOMEIIAIOT B
kon0y Ha 100 MJI yCTaHOBIIEHHYIO Ha MarHUTHYIO MEIIANIKY C PETYJISITOpoM 000poToB (yctaHoBHUTE Ha 600 00/MuH)
mocye JOOABIAIOT IKCTPAreHT-OyTHIIOBBIH ciiupT B KomdecTBe 30 mit. [IpoOy, COCTOAIIYIO U3 CIIOS CIIUPTa U BOJHL,
MepeMEIINBAOT B TE€UYEHHWE 33JaHHOTO BpeMEHH. B mpolecce mepemMemmBaHus MpPU HCIIOIb30BAHUN OE3BOIHOTO
OyTaHoma Ha rpaHulle a3 CIUPT-BOJA BBINALAET OENbIi 0CaI0K, COCTOAIINI U3 XJIOPHIA HATPUSL.

ITocne 3amanHOrO BpeMeHHU MpoOy MEPEHOCAT B ACIUTENbHYI0 BOPOHKY, IJIe HOCHE pas3fencHus OyTaHola H
BOJIBI HIDKHUI BOIHBIN cIO cimBaroT. CIUPTOBOW CIION YHApHUBAIOT A0 CyXOT'O COCTOSHHS B BaKyyMme (BOHOCTpPYM-
HBIA Hacoc). OCTaTOK «IOCYIIMBAIOT» OT ClIeIoB OyTaHONA B CyIIMIIbHOM IKady npu temnepatype 130 °C.

Pe3ynbraThl HMccnienoBaHus MOKaszald, YTO yeM OOJbllIe pacxoj pambl, TeM MeHblle Macca ocajka. [lomy-
4YeHHbII ocanok uccienoBanu Ha npudope VCII Ha conepikaHue JUTHA U MO MOJYYEHHBIM Pe3yJIbTaraM CUMTAIIN
cTeneHb dKcTpakuuu jutus. Ocanok uccinenoBaiu Ha npudope POM. Ipu skerpakumu 10 Mi1 pambl BBIXOJ 0cajKa
cocrasmser 0,3498 r., a mpu skctpakiuu 50 M pamnsl - BeIxoq ocanka cocrasiser 0,3031 r. Ilpouecc sxcTpakuuu
XJIOpHJa JIUTHS TIpoBesieH B uHTepBajie BpeMeHu 10-30 muH. [lonydeHHbIe 1aHHBIE MOKa3alH, YTO HPH MOCTOSH-
HOM pacxoze pana 10 mi. 1 oobeme skcTparenta 30 MII ¢ YBETHUSHUEM IPOJOJIKUTEIBHOCTH SKCTPAKLIUK CTEIIEHb
SKCTPAKIMHU JINTHA TOCTENEeHHO Bo3pacrtaeT. Ilpm mpomomkntensHOCTH 10 MHMH CTENEHb SKCTPAKIMHU JIUTHS
coctasisieT 86,95, mpu 15 mMuH. cocraBiser 96,7%, a B nanpHelmeM BpemeHn 30 MUH. CTETIEHb 3KCTPAKLUK JIUTHS
yMeHbInaeTcsi 1 coctaBisieT 88,7%. HanbosnbIas creneHb 3KCTPAaKLUK JUTHS JOCTHTAETCA MPU BPEMEHH 15 MUH.
OnHOBPEMEHHO BBIXOJl MAacChl OCajKa M3 palbl CHadaja BO3PAcTacT, 3aTEM C yBEIMUCHHEM BPEMEHM SKCTPAKIIHU
BBIXOJI MacChl 0Ca/[Ka YMEHBINIACTCSI.

N3yyeHsl ycnoBUs KOHLEHTPUPOBAHUS JIUTHEBBIX MUHEPAJIOB M IMOIy4YEHHE KOHIIEHTPATOB VIS 3KCTPAKIHU
XJIOpHJA JINTHS. YCTaHOBJIEHO, YTO C YBEJIMUYEHHEM O0beMa pamlbl MPH IIOCTOSTHHOM PacXojie dKCTpareHra OyTH-
JIOBOTO CIIUPTAa M BPEMEHH CTENEHb SKCTPAKIMU JMTHs IOCTENEHHO yMeHbluaercs. [Ipu pacxone paccona 10 mut
CTeNeHb JKCTPAKIUU JUTHs cocTaBiseT 96,9%, ¢ yBennueHneM pacxojnia paccoia 10 50 M cTeleHb dKCTPaKIUU
yutus cHkaetes 10 83,9%. [Ipu mocTossHHOM pacxojie paccoyioB U 00beMa SKCTpareHTa, C yBEeIN4eHHEM ITPOJIO0I-
JKUTEJIFHOCTH 3KCTPAKIMH, CTETIEHb SKCTPAKIUK JINTHS IIOCTEIIEHHO BO3PACTAET.

YCTaHOBIIEHO, YTO YBEIHYCHHE MPONOIDKATEIBHOCTH 3KCTpakiuu oT 10 MuH mo 15 MUH NpUBOAMT K yBe-
JMYEHUIO CTENEHHU 3KCTPAKIUK XJIOPHIa JIUTUS U cocTaBisieT 96,7%, B nambHEHIIEM NpH MOBBIIICHUH BPEMEHH JI0
30 MHHYT CTETICHb SKCTPAaKLMU XJIOPHAA JTUTHS yMeHbIIaeTcs 10 88,7%. Hanbonblas cTeneHb SKCTPaKIUU JTHTHS
Jocturaercs 3a BpeMms 15 MuHyT. OZHOBPEMEHHO BBIXOJ MAacChl OCaJKa M3 paccojia CHadajla BO3PACTAET, 3aTeEM C
YBEIMUYEHUEM BPEMEHHU SKCTPAKIMU BBIXOJ MAaCChl 0CaKa YMEHbIIAETCS.

KaroueBble c10Ba: ruipoMUHEPAIIBHOE CHIPBE, PACCOI, WII, XJIOPUJ JINTHS, PEIKO3EMENbHbIC DIEMEHTBI.
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