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2 Clarivate
Analytics

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.

Kazaxcman Pecnyonuxacol ¥nmmoix eoiivim akademusicol « KP ¥£A Xabapnapwi. 'eonoeusi scane
MEXHUKATLIK bLIBIMOAD CepUsiCbly bliblMU JcypHaabinbiy Web of Science-miy oicananranzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol JcypHandvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvL10ay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawbliap MeH meKkemenepee KOHmMeHm mepenoici MeH canacvih Ycovlnaowvl. KP
¥F'A Xabapnapwi. I'eonocus scane mexnuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yulik ey 63eKkmi Jicane 6e0eN0l 2e0N102Usl HCIHE MEXHUKATBIK
2LILIMOAp OOUbIHULA KOHMEHMKE A0ai0bleblMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunoiii sicypran « zeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
HayK» 6vL1 npunam 0ns undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpOBaHUuU HAXOOUMCS 8 CMAOUl paccMOmMpeHUs
rxomnanueu Clarivate Analytics ons danvheiiueeo npunsmus scypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index. Web
of Science npeonacaem xavecmeo u enyOuHy KOHmMeHmMa Ol UCCledosamelell, asmopos,
uzoamenei u yupescoenuil. Brmouenue Hzeecmusi HAH PK. Cepus eeonoecuu u mexHuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYANIbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102Ul U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmaa.



Bac penakrop

KYPBIHOB Mypar KypbiHYJIbI, XUMHUS FBUIBIMIAPBIHBIH TOKTOpBI, Tpodeccop, KP ¥FA
akanemuri, Ka3zakcran PecnyOmukackl YarTeik FwutbiM  akagemusichiHbIH mpesuneHTi, AK «/1.B.
CoOKONBCKHI aTBIHAAFBI OTHIH, KaTaln3 jKOHE MEKTPOXUMHS HHCTUTYTBIHBIH» 0ac TUPEKTOpHI (AJIMATHI,
Kazakcran) H =4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHUKa FRUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), T€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aTbIHAAFBI
THIIPOTCOIOTHS KOHE T€OIKOOTH MHCTUTYTHIHBIHY) TUPEeKTophl (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcCAPhI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH JOKTOPHI, mpodeccop, K.M. CaTmnaeB ThIHIAFBI T€ONIOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Ipuuen, Ph.D, kaybiMaacteipbutran npogeccop, Hebpacka yuuBepcuteTinid Cy FhUIBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiiiasbl Ka30aap KeH OpBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®UJIOB Muxaua BopucoBud, TeXHUKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hancu, @panrms) H=15

HIEH IMun, Ph.D, KeITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToirbiHbIH Mytieci (ITexun, Kpitait) H = 25

OUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTHIPBLUIFAH Ipodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, T€OJOTUS-MHHEPAIOTNs FHUIBIMAAPLIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpodumyka arblHIaFbl MyHai-ra3 TeOJIOTHSCHI JKoHEe reodusuka
nHcTuTyTH (HOoBOCHOMpCK, Peceit) H = 19

ATABEKOB Baanuvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpHI, benapycs ¥FA akanemuri,
YKana matepuanap XUMHACHI MHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, J/[pe3neH TeXHUKaJIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH Podeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPHIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes arsiaaarsl [ €0m0Tus FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

CATYBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcureti (Hyp-
Cyurran, Kazakcran) H =11

DOPATTUHMU IMaouo, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFAH mpodeccopsl (MmumaH,
Uranus) H = 28

«KP ¥F'A Xa6apaapsl. ['eosiorusi xoHe TEXHUKAJIBIK FHUIBIMAAP CEPUsIChD».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymi: «Kazakcran PecryOnukachiHbIH ¥JITTHIK FRUIBIM akageMusick» PKB (Anmars! K.).
Kazakcran PecmyOnukachiHBIH AKHapar »KoHE KOFaMIBIK JaMy MUHHCTPJITiHIH AKHapar KOMHUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 6acbUIbIM TipKeyiHe KOWBLTY Typalibl KyoiK.
TaKpIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUALLIK MEXHOL02UANAPbI, MYHAL
XUMUACDL, MEMANOAPObL ALY HCIHE ONAPObIH KOCLIHOBLIAPIHBIY MEXHONOSUACHL.
Mep3iMaimiri: KpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusaei MekeH-xkaiibl: 050010, Anmarsr K., [lleBuenko kerr., 28, 219 6en., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© Kazakcran PecryOnukachbiHBIH ¥ ITTHIK FBUIBIM aKaeMusichl, 2022

Tunorpadususie MekeH-kaibl: «Apyna» KK, Anmarsl k., Myparbaes kemt., 75.
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuseHT HanmonanpHoi akagemun Hayk PecryGnmkm Kasaxcran, reHepanbHblii pupextop AO
«MHCTUTYT TOTUIMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBIIi cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

cexperaps HAH PK, UucTnTyT XuMnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenaknuoHHasg KodJgerus:

ABCAMETOB Masuc KyapicoBud, (3aMeCTUTEINb ITTABHOTO PEAKTOPA), JOKTOP I'€0JIOTOMHUHEPAIIO-
THYECKHX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTA THAPOTE€OIOTHU U TEOIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmornueckux Hayk nm. K.M. CarmaeBa (AmnMarsl,
Kazaxcran) H=2

CHOY Jpuuen, Ph.D, acconnupoBanHslii mpodeccop, aupexrop JlabopaTopun BOTHBIX HayK YHHBED-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIEI0BaHIH B 00JIACTH IIETPOJIOTHU  MECTOPOXKIACHHI
M0JIe3HBIX CKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKNX Hayk, mpodeccop Yansepcutera Hancn
(Hancu, ®dpannus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosornu Kuraifickoro reooruaeckoro
o01ecTBa, wieH AMEepUKaHCKOW acconmanuy skonomudeckux reoioros (ITexun, Kurait) H = 25

OUIIEP Axkceab, accouunpoBaHHBIA mpodeccop, Ph.D, TexHmueckmit yHuBepcurer [pesneH
(dpesnen, bepnun) H=6

KOHTOPOBUY Aunekceli DMUIbeBHY, TOKTOP TI'eOJIOTO-MHHEPAIOTHIECKUX HAyK, Ipodeccop,
akagemuk PAH, Uuctutyr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XMMUUECKUX HayK, akageMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XUMHUU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii mpodeccop, Texuuueckuit yausepcuret (pesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecnionneHT HAH PK, 3aBenyromas naGoparopun MHcTHTyTa Teonormdecknx Hayk um. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CAT'MHTAEB Kanuaii, Ph.D, accormmupoBannslit mpodeccop, Hazapdaes yausepcuter (Hypcynras,
Kazaxcran) H=11

D®PATTUHU IMaoso, Ph.D, accounmmpoBanHBIil mpodeccop, MuUIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H = 28

«M3Bectusst HAH PK. Cepust reo1oruu 1 TeXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Cob6ctBennuk: Pecrybnukanckoe obmiecTBeHHOE 00bennHenne «HaronansHas akaxeMust Hayk
Pecrry6mmkn Kazaxcram» (T. AMatsr).
CBUAETENECTBO O MOCTAaHOBKE HA y4eT NMEPHOIMUYECKOro nedaTHoro uiganus B Komurere mHbopManum
MunncTepcTBa HHGOPMAIIHK 1 001ecTBeHHOT0 pa3BuTns Pecrryommku Kazaxcran Ne KZ39VPY 00025420,
BeIganHoe 29.07.2020 .
Tematndeckas HANpaBICHHOCTB: 2e0n02us, XUMU4ecKue mexHonocuu nepepabomku Hegpmu u 2asa,
Hepmexumus, mexHoN02UlU U3GLeHeHUs MEMAI08 U UX COeOeHeHUl.
[eproguarOCTH: 6 Pa3 B TOA.
Tupax: 300 3K3eMIIIIPOB.
Anpec penakiuu: 050010, . Anmarsr, yi. [lleBuenko, 28, od. 219, rem.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© HammonansHas akagemus Hayk PecrryOnuku Kasaxcran, 2022
Anpec tunorpaduu: UIT «Apynay, . Anmarsl, yi1. Mypar6aesa, 75.
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H=5
Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of hydrogeology and
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEYV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H= 13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan)
H=11

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28
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T. Ustabaev, M. Mirdadayev’, N. Balgabaev, I. Kudaibergenova,
B. Amanbayeva

Kazakh Scientific Research Institute of Water Economy, Taraz, Kazakhstan.
E-mail: mirdadaev(@mail.ru

RESEARCH OF THE GEOLOGICAL CONDITIONS OF THE
PASTURE TERRITORIES OF THE ZHAMBYL REGION FOR THE
PURPOSE OF DESALINATION MINERALIZED GROUNDWATER

Abstract. In the article, eaking into account the geological conditions of
the pasture areas of the Zhambyl region, as well as the high mineralization
and low yield of underground water sources located here, the economic use of
groundwater is possible only with the provision of the desalination process with
scientifically based methods.

The article considers the geological conditions of the distant pasture areas
of the Zhambyl region and the possibility of water supply for distant pasture
livestock breeding using mineralized groundwater by desalination.

The analysis of the geological and hydrogeological conditions of the territory
under consideration carried out, brief characteristics of the main groundwater
deposits in the Zhambyl region are given, the levels of groundwater occurrence
are established, methods for improving the technology of brine utilization after
desalination are given in order to reduce their volume and obtain commercial
salts. Laboratory tests of the reverse osmosis module with the ESPA1-400 device
carried out.

Based on the studies obtained, recommendations will be developed for the
operation of desalination plants and the use of recycled brines, which will take
into account the geological and hydrogeological characteristics of the Zhambyl
region. Also, the results of the research will be tested on an area of 50 thousand
hectares of remote pastures with a difficult water supply due to increased
mineralization of groundwater.

Key words: Geological conditions, hydrogeological characteristics,
desalination, reverse osmosis, brine, disposal.
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T.II. Ycra6aes, M.C. Mupnanaes’, H.H. baara6aes,
N.P. Kynaiioeprenosa, b.11I. Aman0aeBa

Kazak cy mapyainbiibIFbl FBUIBIMUA-3€pTTEY HHCTUTYTHI, JKIIC,
Tapas, KazakcraH.
E-mail: mirdadaev@mail.ru

’KAMBbBL OBJIbICBIHBIH KEP ACTbI CYJIAPBIH
TYIUBIIAHABIPY MAKCATBIHJIA KAUBIJIBIM/bI JKEPJIEPAIH
TEOJIOTUSJIBIK KAFJAWBIH 3EPTTEY

AnHoTauus. YKaMObUT OOJBICBIHBIH IAJFall ayJaHIapbIHBIH T'€0JIOTUSIIBIK
KaraalbIH, COHJA-aK OChIHJa OpHAJIACKaH JKEP aCThl Cy KO3JEPiHIH KOFaphl
MUHEpAIJaHybIH JKOHE TOMEH IIbIFBIMJIBUIBIFEIH €CKepe OTBIPHIN, JKep
acThl CyNapblH TYUIBUIAHABIPY MPOLECIH FBUIBIMUA HETI3/IEITeH 9/IiCTePMEH
KaMTaMachI3 €Ty KaxeT.

Makasana YKamOb11 00IBICHIHBIH ITAJTFal1aF bl )KAUBITBIMIBIK aMaKTapbIHBIH
TeOJIOTHSUTBIK JKaF/1aiibl )KoHE MUHEPaJIIaHFaH Kep acThl CyJapbIH TYIIBUIAHBIPY
apKBUTBI aJIBICTAFbl JKaWBUIBIMIBIK MaJl IIApyallbUIBIFBIH CyMEH KaMTamachl3
€Ty MYMKIHIIKTepl KapacThIpbUIFaH. KapacThIPBUIBIT OTHIPFaH ayMaKThIH
T€OJIOTHSUIBIK JKOHE THIPOTCONIOTHSUIBIK JKaFJaiyapblHa Taljay KYpriziiii,
KamObI1 OONBICBIHAAFEI KEp acTbl CYJIapbIHBIH HETi3T1i KEeH OPBIHAAPBIHBIH
KBICKAIlIa CUIIATTaMAaCKI KEJITIPLIIIL, )KeP aCThI CYJIapbIHBIH Maii1a 00Ty IeHTeiiepi
OenrinieHal, TY3ChI3IaHABIPhUTFAHHAH KEeWiH TY3/bl NaliianaHy TEeXHOJIOTHUSIChIH
xKeTinipy oxicrepi anbikraiabl. ESPA1-400 KypbUIFBICBIMEH Kepi OCMOC
MOJYJTIHIH 3€pTXaHaJbIK ChIHAKTapbl KYypri3inai. Pexumuaik mnapamerpiep
apacbIHIarbl OailIaHBICTBI: KBICBIM MEH MUHEpalfaHy, OTKI3TIITIK IeH
KOHIIGHTPATThIH apaKaThIHACKI, KYpJEeil callbiIMIap MEH TY3ChI3IaHIbIPbLUIFaH
CYy KYHBIHBIH HAaKTbhl KOPCETKIIITEPiHIH MOHJEpl CHUIATTaMThIH OipKaTap
TOYCNIUTIKTEP KYPBUIIBIL.

Tyznel  Kaifita  maiiganmaHy — SIEMEHTTEpIMEH  TY3CBI3IaHIBIPYIBIH
TEXHOJIOTHSIIBIK CXeMAChl YCHIHBUTFaH, JKaMOBbLT 00IBICHIH IAF bl KAMBUTBIM AP b
cyapy VIIH TaiJanaHbUIaTBIH JKEep acThl MUHEpalJJaHFaH CyJIap/bIH
aHasorrapsl OOWBIHIIA Kepl OCMOC AJIEMEHTTEpPIH ChIHAY YULIIH 3epTXaHaJbIK
MOJIIMETTEp KeNTIpUIreH. AJIbIHFaH 3epTTeyiep Herizinae KamObu1 001bICBIHBIH
TEOJIOTHSUIBIK  JKOHE THJIPOTCONOTHSUIBIK EPEKIIENIKTepiH eCKepe OTBIPHI,
TYIIBUIAHABIPY KOHABIPFBUIAPBIH TMailajaHy oHE KailTa eHJENTeH TY3/IbI
epiTiHAUIepaAl TaiganaHny OOWBIHINA YCHIHBICTAp O3IpJCHETIH  OOJaibl.
Conpaii-ak, 3epTTey HOTHIXKENIEpl JKEp acThl CyJapblHbIH MHHEpasJIaHybIHbIH
KOFapbUIayblHa OalIaHBICTBI CYMEH KaMTaMachl3 eTiTyi KMbIH 50 MBIH TeKTap
HIajFai )KalbUTbIMIAp/ia ChIHAKTAH OTKI31JIETIH OOIaIbl.
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Tyiiin ce3aep: TUAPOTEONOTUSIIBIK CUMIATTaMalapbl, TY3ChI3IaHIBIPY, Kepi
0CMOC, TY3/IbI €pITIH/, KaiiTa naiinany.

T.I. Ycra6aes, M.C. Mupaanaes’, H.H. baara6aes,
N.P. Kynaiioeprenona, b.III. Aman0aeBa

Kazaxckuii HayuyHO-HCCIIeI0BaTeIbCKUI MHCTUTYT BOJTHOTO XO3sIHCTBA,
Tapa3s, Kazaxcran.
E-mail: mirdadaev(@mail.ru

NCCJIEJOBAHUE I'EOJIOTMYECKUX YCJIOBAN OTTOHHBIX
TEPPUTOPUI ’KAMBBLICKOM OBJIACTH B LIEJISIX
OINPECHEHUSI MUHEPAJIM30BAHHBIX IMOA3EMHBIX BO/I

AHHOTANUsA. YUYUTHIBAs I'€OJOTMYECKHE YCIOBUS OTIOHHBIX TEPPUTOPUI
KamObuickoit 001acTH, a TaKKe BRICOKYIO MUHEPAIU3AIUIO U MAJIOIEOUTHOCTh
HaXOJSAUIMXCS  3/1eCh  IMOA3EMHBIX HCTOYHHKOB  BOJABI, XO3SHCTBEHHOE
WCIIONb30BaHUE MOJ3EMHBIX BOJ] BO3MOXKHO JIMIIL ¢ OOECIeUueHUEM Ipoliecca
OTIPECHEHUs HAy4YHO-000CHOBAaHHBIMU METOJAMH.

B crarbe paccMOTpeHbl IeOJOTMYECKUE YCJIOBHSI OTTOHHBIX TEPPUTOPHIL
JKamObUICKOHT 00MacCTM H  BO3MOXKHOCTH  BOJOOOECIIEYCHHS OTTOHHOTO
JKUBOTHOBOJICTBA C HCIIOJIb30BAHUEM MUHEPATM30BAHHBIX TOJ3EMHBIX BOJI
MTyTEM UX OMPECHEHUS.

[IpoBeneH aHanmu3 TEONOTMYECKHX U TUIAPOTEOJIOTUYECKUX —YCIOBHM
paccMarpuBaeMoil  TEPPUTOPHUM, TPUBOAATCA KpaTkKhe XapaKTePUCTUKH
OCHOBHBIX MECTOPOXKIACHHI TMOA3eMHbIX Box B JKamObuickoit obmactu,
YCTAHOBJICHbl YPOBHHU 3aJIeTaHMsl IMOA3EMHBIX BOJ, MPUBEIECHBI METOIbI
COBEPILIEHCTBOBAHUS TEXHOJIOTUU YTUIIU3AIMHU PACCOJIOB MOCIE OMPECHEHUS C
LEIbI0 COKpPAILEHUS! X OOBbEMOB U IMOJy4YEeHUs TOBapHbIX coneld. [IpoBeneHsl
Ja0OpaTOpHBbIE HCIBITAaHUA OOpPAaTHOOCMOTHYECKOTO MOMAYJIS C aImapaToM
ESPA1-400. ITocTtpoeH psii 3aBUCUMOCTEH, XapaKTEPU3YIOIIMX B3aUMOCBA3b
MapaMeTpoB peKUMa: JaBICHUE U MUHEpaU3alusi, COOTHOLICHHE NepMeara u
KOHIIEHTpPAaTa, BEJIMYMHBI yAEJIbHBIX MOKa3aTelel Mo KanuTalbHbIM BIOKEHUSIM
1 ce0eCTOMMOCTH OTIPECHEHHOU BOJIBI.

[IpeacraBinena TEXHOJOTHYECKAass CXeMa OINPECHEHUS C DIIEMEHTaMu
YTHUJIM3alUA  PACCOJIOB, TPHUBEACHBI JIAOOPATOPHBIE JAHHBIC HWCIBITAHUS
00paTHOOCMOTHYECKHUX 3JIEMEHTOB Ha aHAJIOTaX [TOJI36MHBIX MUHEPATHU30BAHHbIX
BOJI, MCIIOJIB3YEMBIX JIJIsI 00BOHEHUS MacTOuI B JKaMOBIIICKOM 00J1acTH.

Ha ocHoBe mony4eHHbIX UCCIeOBaHUN ObUTH pa3pabOTaHbl PEKOMEHAAINN
[0  JKCIUTyaTallud  ONPECHUTENbHBIX YCTAHOBOK U  HUCIOJIb30BAHUIO
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YTUIM3UPOBAHHBIX PACcCONIOB, KOTOpble OyAyT Y4YUTBIBATh TI'€OJOTHYECKUE
U THIpOreosiorHueckue xapakrepucTuku JKamObuickoit obOmactu. Taxoke
pe3ynbTaTtel  MCCIeNOoBaHWK ObUIM  ampoOupoBaHbl Ha 1omana S50  TeIC.
ra OTTOHHBIX MACTOMIL, HMMEIOIIUX CIIOKHYI BOJOOOECIEYEHHOCTh H3-3a
MOBBIIIEHHONW MUHEPAIU3aLUU IOA3EMHBIX BOL.

KiroueBble cji0Ba: TreoJOTMYECKHE  YCIOBHUS, THIPOTE€OJIOTHYECKHE
XapaKTepUCTUKHU, ONIPECHEHUE, 00paTHBIN 0CMOC, Pacco, yTUIU3ALHS.

Introduction. A significant problem is now becoming the problem of
obtaining potable fresh water. The shortage of fresh water acutely felt in 40
countries located in arid regions of the globe and occupying about 60% of the
entire land surface. World water consumption at the beginning of the 21st century
reached 120-150+109m3 per year. The growing world shortage of fresh water
can be compensated by desalination of saline (salt content more than 10 g/l) and
brackish (2-10 g/l) oceanic, sea and ground waters, the reserves of which make
up about 98% of all water on the globe (Geologia USSR, 1921).

Some regions of Central Asia, including Kazakhstan, possessing the largest
mineral resources, do not have sources of fresh water. At the same time, a
number of regions of Kazakhstan have large reserves of groundwater with a total
mineralization of 1.0 to 35 g/I, which, due to the high content of salts dissolved
in water, not used for water supply needs. These water resources can become a
source of water supply only if they are further desalination (Geologia USSR,
1921).

However, when desalination of mineralized waters, brines of maximum
concentration obtained, which discharged into natural reservoirs, ravines, which
greatly harms the environment. In rare cases, brines diverted to evaporation
sites, where the obtained salt of a multicomponent composition utilized. At the
same time, in Kazakhstan there is a shortage of edible table salt, that meets the
standards. In many regions and districts, low quality self-planting salt is used.
Such salt has a high content of insoluble impurities (granite, marble, etc.), and
in most cases, it contains salts of calcium, magnesium, iron, copper, lead in
quantities exceeding the maximum permissible concentrations.

In this regard, there is a need to substantiate the technological foundations
of desalination of mineralized waters with a multi-purpose direction, i.e. the
process of obtaining water of drinking quality, with the provision of utilization
of the released brine and, on its basis, the release of table salt and some types
of fertilizers from it. The solution of two problems, such as - desalination of
mineralized groundwater, obtaining various salts from discharged brines in one
technological scheme, is an important task.

Research Materials and methods. In the Republic of Kazakhstan, 118.2
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million m® of water or less than 1% of the used water resources used for pasture
irrigation. Of this volume 50 % watered from surface and 50% from groundwater.

According to preliminary data, more than 40 % of the water used for irrigation
of remote pastures has a mineralization of more than 4 g/1, and needs to desalinate.
The analysis shows that with the desalination of 40 million m* of mineralized
water for the needs of distant pastures, it is possible to obtain annually about 160
thousand m? of brines that require technological solutions to prevent pollution of
pasture ecosystems (Zhaparkulova, et all, 2021).

The objects of our research were located in the Moiynkum district of the
Zhambyl region, the farm “Urker”, which has an area of pastureland of more than
10 thousand hectares in private ownership and more than 15 thousand hectares
of state reserve land leased from the forestry enterprise. When conducting field
studies, an assessment was made of the use of water intake facilities, samples
taken from water sources. The results of the mineralization of the studied water
were obtained because of chemical analyzes of water samples in the chemical
laboratory of LLP “KazSRIWE” (Veselov et all, 2004).

The total area occupied by the Zhambyl region is 155.5 thousand km2, or 15.5
million hectares, half of which occupied by pastures. In the southern part of the
region, there are high mountain pastures (watersheds of Karatau, Kirghiz Alatau,
Shu-Ili Mountains) with juicy nutritious herbs. According to the seasonality of
use, they can be divided into:

- winter pastures (4265.8 thousand ha) occupying the sands of Moiynkum,
the lower reaches of the Shu, Talas and Kurgata rivers, most of the Anarchai
mountains, as well as the southern slopes of Karatau, the Shu-Ili mountains and
the Kyrgyz Alatau;

- summer pastures - dzhailau (857.6 thousand ha), capturing the upper slopes
and watersheds of the Kyrgyz Alatau, Karatau and Shu-Ili mountains;

- autumn-spring (2199.2 thousand ha), which are confined to the foothills and
potentially includes the entire territory of Betpak-Dala.

A feature of the location of pastures in the Zhambyl region is the relatively
close proximity of arrays that used at different times of the year. The advantage of
these pastures is the possibility of use for different types of livestock. On alpine
and subalpine meadows, higher steep mountain slopes, it is advisable to graze
sheep, goats and horses in summer. Cattle can be grazed in the intermountain
valleys in the lower part of the ridges and river floodplains. Covering the entire
central and northern part of the region, sands, dry low mountains and salt marshes
used for grazing sheep, goats, horses and camels (Svittsov, 2006).

Livestock in private ownership (peasants and farms) is currently concentrated
near settlements and one flock is, at best, about 300-500 sheep and a small
number of cattle and horses. Seasonal pastures are not used due to the absence
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and (or) deterioration of fresh water sources, and grazing is carried out around
villages with a maximum removal radius of up to 5 km (Geologia USSR, 1921).

The productivity of pastures around the villages has fallen sharply, edible
plant species are disappearing, gradually being replaced by weeds and poisonous
ones (adraspan, wormwood, itsigek, etc.). Pastures intensively degraded in areas
inhabited by the rural population. Lack of fodder hinders the growth of the
animal population, forcing farmers to keep only as many animals as they can
provide with fodder. Pasture areas practically do not have an owner, there is
no association of livestock breeders (in the image and likeness of “land users”
and “water users”), and there are no legal and legal bases in the pasture animal
husbandry industry (Methodological instructions “Calculation of the economic
efficiency of research and development work in the field of melioration and
water management, 2001).

The solution to the problem of lack of fodder and increase in livestock is the
restoration of watering facilities and watering points on distant pastures, as well
as the cleaning and repair of water supply sources, the restoration of their debit,
and the construction of new facilities. This will make it possible to use remote
areas, and, with sufficient debits of water supply sources, to create irrigated areas
to create insurance stocks of fodder and increase fodder intensity.

The main sources for water supply and irrigation of pasture areas in the
Zhamby]l region are groundwater, the largest reserves of which are concentrated
in the foothills of the Karatau, Kyrgyz Alatau, and Shu-Ili mountains. The
northern and northwestern parts of the region are relatively poor in sources for
irrigation and water supply, have increased mineralization of groundwater and
insignificant debits (0.1-1.5 I/s).

Groundwater deposits explored in the Zhambyl region belong to four main
types: groundwater deposits in river valleys, deposits in alluvial fans of foothill
plumes, deposits in artesian basins, deposits in structures limited in area and
fissured and fissured-karst rocks. In total, there are 25 deposits in the Zhambyl
region for all of the above types (Scientific substantiation of the pasture watering
system based on GIS technologies for the intensification of distant pastures,
2017). The total secular and long-term groundwater reserves (groundwater and
artesian) are 727 billion m®. The volume of annually renewable water is 70 m?/s,
operational - 155 m¥/s.

The following are brief characteristics of the main groundwater deposits in
the Zhamby]l region:

- The Furmanov field is located 25 km south of the village of Moyinkum.
The depth of the groundwater level is from 3 to 14 m, flow rates are 11-20 /s,
hydrocarbonate-sulfate, sodium in chemical composition, mineralization is 0.3-
0.7 g/l. Near the village of Moiynkum, mineralization reaches up to 3 g/I.

- Chu-Novotroitsk groundwater deposit is located in the Shuisky district,
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the depth of the groundwater level is 1-5 m, well flow rates are 1.7-69 /s,
salinity is 0.6-0.8 g/l. According to the chemical composition, they belong to
hydrocarbonate-sulfate, sodium-calcium.

- The Kokterek groundwater deposit is located in the northeastern part of the
Moiynkum sandy massif, the depth of the groundwater level is 30-130 m, well
flow rates are from 6 to 70 1/s, salinity is from 1.2 to 3.6 g/l. According to the
chemical composition, they are classified as -sulfate and hydrocarbonate-sulfate.
The groundwater level is set at 3.2-9 m (Mooers et all, 2009.).

Developments in brackish water desalination using new desalination
technologies can increase the productivity of transhumance; however, so far,
desalination of mineralized waters is the most energy-intensive industry (Natali,
2016). The current state of development of the national economy requires the
rational use of energy resources. In this regard, the most optimal method of
desalination is considered to be mineralized water is reverse osmosis (Elimelech
et all, 2011).

The degree of water desalination and the productivity of the reverse osmosis
membrane for desalinated water depend on various factors, primarily on the total
salinity ofthe source water, as well as the salt composition of the desalinated water,
pressure and temperature Voutchkov, 2018). The degree of water desalination by
dissolved inorganic salts is 85-98%. So, when desalination of salt water from a
well containing 0.5% of dissolved salts, at a pressure of 50 atmospheres during
the day, it is possible to obtain approximately 700 liters, fresh water with 1m?
membrane (McCutcheon, 2019).

Summarizing the data of literary sources, it can be noted that further
improvement of methods for desalination of mineralized waters should aimed at
the development and creation of resource-saving methods (Werber, 2016).

During the tests, the main task was to select and establish the optimal
desalination regime for the initial underground-mineralized water of a certain
type, the testing of the installations carried out in the laboratory of agricultural
water supply of KazSRIWE on reverse osmosis modules with an ESPA1-400
apparatus using LVR high pressure pumps (Membr et all, 2020). According to
the test experience, the operating mode was selected by gradually changing the
pressure on the apparatus and changing the ratio of permeate and concentrate
volumes (%), determining the parameters for changing the mode (flow rate,
pressure, salt removal) over time (Orlov, 2007). At the same time, failures of
individual units and the technological scheme as a completely registered, if they
occurred. The duration of operation at each stage of the mode change carried out
for 50 hours of continuous operation.

The studies carried out on waters with a salinity of 2.6 g/l and 4.1 g/1, (Table
1-2) which are similar in physical and chemical composition at the water intake
facilities of the Urker pilot sites in the Zhambyl region.
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Table 1 - Physical and chemical composition of source water

o Total hardness, | Cat+ | Mg++| Na+ | Cl- | SO--4 | NO-3 |[HCO-3| > wmun
TT°C| pH

mg-eq/l ML/ | MI/T | MI/O | MI/A | M/ | M/ | M/ | B-BMI/X

16 |74 22,4 368 86 369 | 180 | 1315 - 317 2 635

Result and discussion. In the conditions of distant pasture. (Technological
regulations of a mobile desalination plant for the efficient use of water resources
of distant pastures in Taraz 2021). which are used only in the summer, and all
equipment for servicing the watering point is transported for storage to the base
for wintering, and the use of technology will not be rational (Rustem et all,
2021).

Therefore, despite the higher specific indicators, according to our
considerations, the most acceptable option is the use of a mobile reverse osmosis
unit. In this case, the volume of drinking water for the shepherd’s brigades
desalinated by alternately bypassing water points and desalination at a mobile
desalination plant (Dytnersky, 1978).

The technology under consideration intended for the complex treatment of
mineralized surface, underground and collector-drainage mineralized waters,
with the production of water of the required quality and saturated salt brines.

Table 2 - Indicators of the test mode of the reverse osmosis module

. o QE; Overati P mP Consumption Mineralization,

Mineralization | -2 . perating pressure, rmta Q,lh C, g/l
of source g’é . . |

waters, C__ /1 § et?ttr;nie peoTtlli: ite iﬁ“tthzcl))ﬁne; Permeate | brine | permeate | brine

10 0,18 0,19 60 60 | 0,15 | 5,12

20 0,18 0,19 60 60 | 0,15 | 5,12

5 635 30 0,2 0,175 0,18 60 60 | 0,15 5,12

’ 40 0,18 0,19 60 60 | 0,15 | 5,12

50 0,18 0,182 60 60 | 015 | 512

10 0,36 0,38 72 48 | 020 | 507

20 | 04 0,36 0,38 72 48 | 020 | 507

2,635 30 0.36 0.38 72 48 | 020 | 5,07

40 0,36 0,38 72 48 | 020 | 507

50 0,36 0,38 72 48 | 020 | 507

10 0,45 0,54 84 36 | 0,30 | 4,97

20 0,45 0,54 84 36 | 030 | 4,97

2,635 30 0,6 0,45 0,54 84 36 | 0,30 | 4,97

40 0,45 0,54 84 36 | 030 | 4,97

50 0,45 0,54 84 36 | 030 | 4,97
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10 0,50 0,72 96 24 0,45 4,82
2,635 20 0,50 0,72 96 24 0,45 4,82
30 0,8 0,50 0,72 96 24 0,45 4,82
40 0,50 0,72 96 24 0,45 4,82
50 0,50 0,72 96 24 0,45 4,82
10 0,60 0,85 108 12 0,6 4,67
20 0,60 0,85 108 12 0,6 4,67
2,635 30 1,0 0,60 0,85 108 12 0,6 4,67
40 0,60 0,85 108 12 0,6 4,67
50 0,60 0,85 108 12 0,6 4,67

The physical and chemical composition of desalinated water obtained at
various pressures (P) on a reverse osmosis apparatus, at the established permeate
and brine flow rates, shown in Table 3.

Table 3 - Physical and chemical composition of desalinated water

ar QE pH General hardness, Ca™ | Mg"" | Na* Cr SO, | NO, |HCO,
mg-eqv/l mg/l | mg/l | mr/n MI/0 MI/1 | Mmr/m | mr/n
1 2 3 4 5 6 7 8 9 10
0,2 |73 7,2 21,08 | 0,07 | 0,080 - 128,85 - -
0,4 |73 7,3 25,21 | 0,09 | 0,08 - 174,62 - -
0,6 |73 7,5 3430 | 0,2 0,12 - 2654 - -
0,8 |73 7,7 51,25 | 0,35 | 0,35 6,0 284,1 - -
1,0 | 7,0 8,0 81,50 | 0,51 | 0,92 7,10 | 510,09 - -

Tests of the reverse osmosis apparatus on natural underground waters of
sulfate-chloride-sodium and sulfate-carbonate-sodium type showed a fairly
reliable and stable desalination regime when changing the flow head and the
ratio of permeate and concentrate volumes at different concentration ratios of the
source water (Irfan, et all, 2020).

With this arrangement of equipment, drinking-quality water enters a clean
water tank, brine into another tank. Drinking water drained into a tank (container)
of clean water (Wang et all, 2017). The brine fed into a vacuum evaporator where
the brine evaporated and a distillate and precipitated salts obtained (Fig. 1).
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1. Vacuum evaporator 9. TEN.
2. Exhaust jacket 10. Electric generator
3. Insulation 11. Ejector (Venturi tube)
4. Initial brine 12. Storage tank
5. Salt sediment initial brine
6. Hatch for unloading sediment 13. Capacitor
7. Drop catcher 14. Distillate
8. Initial brine dispenser 15. Sunny BozoHarpeBares.

Figure 1 - Vacuum evaporator of brine after water desalination

The working principle of vacuum brine evaporator after water desalination
(Fig. 1) is as follows: The initial brine comes from the desalination plant into the
storage tank (12) with a volume of 200 liters. From the accumulator tank through
the condenser (13) (where it is partially heated) it enters through the dispenser (8)
into the evaporation chamber of the vacuum evaporator (1). In the evaporation
chamber, it is heated by a solar water heater (15), electret (11) and exhaust gases
(2), from an electric generator (10) the brine is heated to 400C-700C.

The resulting steam is sucked off by an ejector (11) powered by the exhaust
gases of an el. generator, by creating a vacuum in the evaporation chamber. The
steam enters the condenser (13) where it is cooled by the initial brine. After
passing through the condenser (13), it is converted into distillate and drained into
the storage tank (14). After evaporation, a precipitate of salts is formed in the dry
residue (5) and is unloaded through the receiving hatch (6).

The application of the proposed technological scheme will make it possible
to provide shepherd brigades on summer remote pastures with high-quality
drinking water and to utilize the brines obtained during desalination without
polluting the environment.
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The number of drinking points serviced by the plant depends on the condition
of the roads, the distance between the drinking points (travel time), and the
operating time to obtain drinking water (productive time), which depends on the
amount of salinity of the source water and the volume required for each point.
To serve several watering points with one desalination plant, which includes
technological elements for brine utilization, a scheme has been developed for the
layout of equipment on a tractor trailer with a carrying capacity of up to 3 tons.

The unit being developed can also be used in organizing mass trans- portation
of animals along cattle routes to seasonal summer distant pastures, such as
the sands of Moiynkum, Betpak-Dala, Sary-Arka, and in other arid zones of
Kazakhstan.

To date, in world practice, there are numerous methods and ways of
desalination of mineralized waters. These include methods and technologies
for electrodialysis desalination and preparation of brines in electrodialyzer
concentrators for disposal. The electrodialysis method of desalination on
charge-selective sodium and chlorine membranes is widely used, which makes it
possible to obtain a concentrate (brine) containing predominantly singly charged
ions (NaCl) and desalinated water enriched with doubly charged ions (CaSO4,
MgSO4.

A significant problem of humanity is currently becoming the problem of
obtaining potable fresh water. The shortage of fresh water acutely felt in 40
countries located in the arid regions of the globe and occupying about 60%
of the entire land surface. The growing world shortage of fresh water can be
compensated by desalination of saline (salt content over 10 g/1) and brackish (2-
10 g/1) oceanic, sea and ground waters, the reserves of which make up 98% of
all water on the globe.

Some regions of Central Asia, having the largest mineral resources, do not
have sources of fresh water. At the same time, a number of regions of Kazakhstan
have large reserves of groundwater with a total mineralization of 1.0 to 35 g/l,
which not used for water supply needs due to the high content of salts dissolved
in water. These water resources can become a source of water supply only if they
further desalinated.

An important task in the complex processing of mineralized waters is the
utilization and partial use of brines obtained a result of their desalination. The
chemical composition of the resulting brines is different, which determined by
the content of chemical components in the source water. It is possible to obtain
salts and fertilizers from accompanying impurities, which, like table salt, will
sold to consumers. Therefore, the work has an economic, environmental and
social impact.

Conclusion. Technical and economic comparisons have shown that for the
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conditions of pasture village water supply (insignificant daily volumes of water
consumption) and the salinity of the source water of 3-10%, it is advisable to use
reverse osmosis installations, because their performance is higher in all respects
than that of electrodialysis.

Laboratory tests of the reverse osmosis module with the ESPA1-400 device
carried out. A number of dependences characterizing the relationship between the
regime parameters has built: pressure and mineralization, the ratio of permeate
and concentrate the values of specific indicators for capital investments and the
cost of desalinated water.

It has been established that with an increase in the salinity of the source water
from 3.5 to 7 g/l and a corresponding increase in pressure, the mineralization
of the permeate is within acceptable limits (up to 1 g/l), and the volume of
desalinated water decreases over time by 2-5% (limit value 15%).

It was found that reducing the discharge of concentrate to 10% of the total
volume of water supplied does not lead to a decrease in the quality of permeate,
but allows to reduce the discharge of concentrate for disposal.

A technological scheme of a mobile desalination plant for use in summer
distant pastures, including a brine disposal unit, is proposed.
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