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I 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.

Kaszaxcman Pecnybnukacer ¥immuolx 2oiivim akademusicol « KP ¥FA Xabapnapwl. I'eonocus
JICOHE MEXHUKANBIK RbLIbIMOAD Cepusiculy bLibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyze KabulioaHeaHbiH
xabapnaiiovl. Byn unoexcmeny oapvicoinda Clarivate Analytics komnanuscol JHcypHAIObL
o0aH api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yevtnaowvl. KP YFA Xabapnapwl. eonoeust scane mexHUKAIbIK 2blAbIMOAp CEpUsiCol
Emerging Sources Citation Index-xe enyi 0i30iy Kozamoacmulx ywin ey 03ekmi dcoHe
6edendi eeonocus HcoHe MEXHUKABIK bLILIMOAP OOUbIHULA KOHMEHMKe a0an0blebiMbl30bl

6indipeoi.

HAH PK coobwaem, umo nayunvii ocypuan «Mseecmuss HAH PK. Cepusa zeonozuu u
MeXHUYecKux Hayky» ool npunsim 015 unoexcuposanus 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 8 3mom UHOEKCUPOBAHUU HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as OanvHeuuezo npuHAmMU
arcypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u the
Arts & Humanities Citation Index. Web of Science npednazaem xawecmeo u 2nyoOumHy
Kowmenma Ons uccieoogamenell, aemopos, uzoameneti u yuypedcoenuil. Brnouenue
Hszeecmua HAH PK. Cepus ceonozuu u mexuuueckux Hayk 6 Emerging Sources Citation
Index demoncmpupyem nauty npusepiceHHOCHb K Hauboniee akmyaibHOMY U GIUANETbHOMY
KOHMEHMY NO 2e0102UU U MeXHUYeCKUM HAYKAM 0I5l Haue2o coodujecmad.



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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Zh.T. Mukayev', M.M. Ulykpanova*, Zh.O. Ozgeldinova?,
B.E. Kenzheshova?, A.B. Khamitova'

'Shakarim University of Semey, Semey, Kazakhstan;
*Eurasian National University named after L.N. Gumilyov,
Nur-Sultan, Kazakhstan.

E-mail: ulykpanova@mail.ru

CONTENT OF COPPER IN DESERT SOILS AND PLANTS
OF EAST KAZAKHSTAN REGION

Abstract. One of the ecological characteristics of heavy metals is the
knowledge of the normal (background) content in soils and the parameters of its
possible anthropogenic pollution. Knowledge of the level of background content
of heavy metals, including copper in soils is practical importance. The soil
cover and vegetation of desert zones are diverse, but the elemental and chemical
composition has been poorly studied and requires ecological and geochemical
research, since the territory has an economic value.

The article investigates the physico-chemical properties of the soils in the
desert zone of East Kazakhstan region, as well as the content of the gross and
concentration of the mobile form of copper (Cu). The copper content in the
soils was determined by atomic absorption method. Statistical processing of the
obtained data was carried out according to N.A. Plokhinsky using the Microsoft
Excel program.

To determine the content of gross copper and its exchange form in the soil-
forming rocks and soils of the East Kazakhstan desert zone, their ecological
and geochemical assessment is given. The correlation dependence of copper on
indicators of physical and chemical properties of soils is calculated.

The data obtained reflect the patterns of copper distribution in the desert soils
of East Kazakhstan region and can be used to develop a strategy for rational
nature management, improving the organization of ecological and geochemical
monitoring.

Key words: soil, plants, desert zone, heavy metals, copper.
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K.T. Mykaes', M.M. Yabiknanosa®', JK.0O. O3rejauHoBa’,
B.E. Ken:xxemona?, A.b. XamuroBa'

' Cemeii kanaceinbiH 11lokopim ateiHaars! yHuBepcuteti, Cement, Kazakcran;
2J.H.I'ymuneB arbiaaarsl Eypasust YITTBIK YHUBEPCUTETI,
Hyp-Cynran, Ka3akcran.

E-mail: ulykpanova@mail.ru

IIBIFBIC KABAKCTAH OBJIBICBIHIAFBI IOJIII TOMBIPAK
MMEH OCIMIIKTEPTHJIET'T MBICTBIH KYPAMBI

AHHOTaNUs. AybIp MeTaJlJapIblH SKOJOTHUSIIBIK CHUITaTTaMallapbIHBIH O1pi
— OJIApABIH TOMBIPAKTAFbl KAJBIITHI ((POHIIBIK) KYPAMBIH )KOHE OHBIH BIKTUMAJ
TEXHOTEH/IIK JIaCTaHy mapaMeTpliepiH Ouny. Ayslp MeTanaapAblH, OHbIH 1LIIHIE
TOTIBIPAKTAFbl MBICTHIH (DOHABIK KYPaMBIHBIH JCHTEHIH OUTYIIH TOKIpUOETiK
MaHbp3bl 30p. I[llenmmi aiiMakTapAbIH TOMBIPAK MEH OCIMIIK KaMBUIFBICHI
OpTYPJTi OOJIBITT KEJICE JIe, OJIAPABIH AJIEMEHTTIK-XUMHUSIIBIK KyPaMbl KETKITIKCI3
MOJIIIEepAe 3EPTTEITeH JKOHE ayMaKThIH IIapyamlbUIBIKTa MaHBI3Bl IKOFAPHI
OOFaHABIKTaH YKOJIOTHSUIBIK-T€OXUMUSIIBIK 3ePTTEY/Il KaXKeT eTe/i.

Makanaga IIKO menal aiimMarbl TONBIPAFbIHBIH (PU3UKAIBIK-XUMUSIIBIK
KacueTTepi, COHJal-aKk MBICTBIH >Kajlbl JKOHE KO3FalMaibl (OpPMACHIHBIH
(Cu) KoHIIEHTpaAIUACH 3epTTENTeH. TombpIpaKTarbl MBICTBIH KypaMbl aTOM/IBIK-
a0COPOLIUSIIBIK OICIMEH aHBIKTAIbl. AJTBIHFAH MOIIMETTEPl CTaTUCTHKAIIBIK
enney H.A. Ilnoxunckuiire coiikec Microsoft Excel 6armapnamacel kemerimexn
KYPri3uil.

KO menmi ailMarblHBIH  TOMBIPAK  TY3YIIl  JKBIHBICTapbl  MEH
TOTIBIPAKTAPBIHAAFBI YKl MBICTBIH OHE OHBIH KO3FajaMaibl (DOPMaCHIHBIH
KypaMbl aHBIKTAIJBI, OJApFa JKOJOTHSUIBIK-TEOXUMUSUTBIK Oara  Oepimi.
MBICTBIH TOTIBIPAKTHIH (PU3UKATIBIK-XUMHUSIIBIK KOPCETKIIITEepiHe OalIaHbICThI
KOPPENSALHUSIIBIK TOYENIUTIK KO3 (PUIUEHTTEp1 eCenTeIl.

Anpiaran moniMmertep IKO menai TomblpakTapbIHIAFBI MBICTHIH Tapamy
3aHIBUIBIKTAPBIH KOPCETE Il )KOHE TaOMFATTHI THIM/II MMaiiiajiaHy CTPaTeTUsIChIH
o3ipyiey,  IKOJOTHSUIBIK-TCOXUMUSIIBIK ~ MOHUTOPUHITI  YHUBIMIACTBIPY/IBI
KETUIIPY MaKcaTTapblH/Ia Mai1aJaHblTybl MYMKIH.

Tyiiin ce3aepi: Tonbipak, ©CIMIIK, 1116J1 30HACHI, ayblp METaIAAP, MBIC.
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K.T. Mykaesn', M.M. Yabiknanosa?’, JK.0. O3rejauHoBa’,
B.E. Ken:xxemona?, A.b. XamuroBa'

"Vuusepcuret umenu lllakapuma, Cemeit, Kazaxcran;
’EBpasuiickuii HalmoHaIbHbIH yHuBepcuteT nmenn JI.H. T'ymunesa,
Hyp-Cynran, Ka3zaxcras.

E-mail: ulykpanova@mail.ru

COIAEPKAHUE MEJIU B ITYCTBIHHBIX ITOYBAX U PACTEHHUAX
BOCTOYHO-KA3AXCTAHCKOM OBJIACTH

AHHoTamusi. OOHOM M3 SKOJOTMYECKUX  XapaKTePUCTHK  TKEIbIX
METAJJIOB SIBIISICTCSI 3HAaHHE HOPMAJIBbHOTO ((POHOBOTO) COnIEpKaHHUS B MOYBAX
U TMapaMeTphl €ero BO3MOXKHOTO TEXHOT€HHOTO 3arps3HEeHHs. 3HaHUE YPOBHS
(hOHOBOTO ConepKaHMsI TSHKEIIBIX METAIJIOB, B TOM YHCJIE MEIH B TIOYBAX UMEET
npakTuiyeckoe 3HayeHue. [IoYBeHHBIH MOKPOB U PaCTUTENBHOCTD ITyCTBIHHBIX
30H pa3HOOOpa3Hbl, HO 3JIEMEHTHO-XMMHUYECKUH COCTaB H3y4yeH ciaabo u
TpeOyeT 3KOJIOTO-TeOXMMUYECKOTO HCCIIEIOBAHUS, ITOCKOJIBKY TEPPUTOPHUS
UMEET XO3SIICTBEHHO-IICHHOE 3HAuUCHUE.

B craree wmccnenoBaHbl (U3MKO-XUMHUYECKHE CBOMCTBA TOYB ITYCTBIHHON
30HbI BKO, a Taxxe conepkaHue BaJIOBOM U KOHIIEHTPALIUS MTOJBHUKHOM (hOpMBI
Menu (Cu). ConepxaHue MeIU B IOYBAX OMPENCIISIN aTOMHO-a0COPOIIMOHHBIM
MetonoM. [IpoBeneHHass crarucTuyeckass oOpabOTKa MOJYYCHHBIX JaHHBIX
npoBoauiack mo H.A. IInoxuHcKOMy ¢ UCTIOIB30BaHHEM MporpaMMbl Microsoft
Excel.

OmnpeneneHuio colepKaHus BaJlOBOM Menu U ee OOMEHHOW (opMbl B
MMOYBOOOPA3YIOIIMX IMOPOaX M MOoUBax MmycThIHHOM 30H6I BKO mana ux skosoro-
reOXMMHUECKasi OIleHKa. PaccunTaHa KOppeNsLUMOHHAS 3aBHCUMOCTb MEIH OT
nokasareneil (U3NKO-XMMHUYECKUX CBOMCTB MOUB.

[Tonmy4yeHHbIE CBENEHUS OTPAXKAIOT 3aKOHOMEPHOCTH PACHpPEACIICHHS MeIn
B MycThIHHBIX MouBax BKO u Moryt ObITh HCIONB30BaHbI IJIsi pa3pabOTKU
CTpaTerud  PalUOHAIBHOTO  MPUPOAOIOIB30BAaHUS, COBEPLICHCTBOBAHUS
OpTaHU3aIMH YKOJIOTO-T€OXUMHYECKOIO MOHUTOPHHTA.

KiioueBble cj10Ba: 1ouBa, pacTeHuUs, IyCTHIHHAS 30HA, TSHKENbIE METAILIbI, ME/Ib.

Introduction. One of the ecological characteristics of heavy metals is the
knowledge of the normal (background) content in soils and the parameters of
its possible anthropogenic pollution. Knowledge of the level of background
content of heavy metals, including copper in soils is of practical importance for
the development of a strategy for rational nature management and improvement
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of the organization of soil-geochemical monitoring since the correctness of the
assessment of the degree of soil pollution depends on it.

Some heavy metals such as Co, Cu, Fe, Mn, Ni, and Zn are required in low
amounts by organisms. Nevertheless, high levels of these elements may become
harmful for organisms (Chandrasekaran, 2015).

High concentrations of heavy metals are dangerous for living organisms, they
can be accumulated inside of the organism and causes a severe form of poisoning
(Avkopashvili, 2015), (Hanauer, 2011). Copper is a heavy metal toxic for plants
and has a negative effect on human health (Woolhouse, 1981), (Turnlund, 2004).

Copper plays an important role in many physiological processes occurring in
living organisms.

In plants, these are photosynthesis, hemoglobin synthesis, respiration,
carbohydrate redistribution, nitrogen recovery, fixation, etc.

Animal organisms need copper for hemoglobin synthesis and participation in
many biological processes similar to those described above for plants.

In animals and humans, copper deficiency (hypercuporosis) leads to anemia,
a decrease in growth intensity, loss of body weight, an acute shortage of metal
(less than 2-3 mg/day), rheumatic arthritis, and endemic goiter may occur (Ilyin,
2011).

At high concentrations, copper can become extremely toxic for plants
causing symptoms such as chlorosis and necrosis, stunting, leaf discoloration,
and inhibition of root growth (Borghi, 2008), (Cuypers, 2000). Heavy metals
above allowable limits will often lead to disadvantageous effects in humans,
other organisms and the environment at large (Mansourri, 2016).

The content of heavy metals in soil-forming rocks, soils, and plants of the East
Kazakhstan region is considered in the works of (Panin, 1999), (Akhmetkaliyeva,
2018) and others.

The soil cover and vegetation of desert zones are diverse, but the elemental
and chemical composition has been poorly studied and requires ecological and
geochemical research. Since desert, soils and vegetation in the East Kazakhstan
region are mainly used as land for pastures and haymaking.

The purpose of this study is to study the intra-profile and spatial distribution
of copper in soils and plants of the desert zone of the East Kazakhstan region.

Materials and basic methods. The objects of the study were soil samples,
plants selected in the desert zone (Alakol hollow) East Kazakhstan region.
Objects of research: brown, meadow-brown, gray-brown soils, gray sail, meadow
salt marshes, ridge-bumpy semi-fixed sands. Full-profile sections were laid on
sites typical of nature in the system of conjugate landscapes, soil samples were
selected according to genetic horizons. The physical-chemical properties of soils
were determined by methods generally accepted in soil science. The gross content
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and concentration of the mobile form (extractant —ammonium acetate buffer, pH
= 4.8) of copper in soils and plants were determined by the atomic absorption
method using a spectrometer «Quantum-2A atomic absorption spectrometer.

Statistical processing of the data obtained during the study was carried out
uses the Microsoft Excel program.

When processing the data, the following statistical indicators were used:
n-the number of samples; X £ SX - arithmetic mean and its error; (mg/kg):; C,
— coefficient of variation (%); lim— limits of fluctuations (mg/kg); ¢ — standard
deviation (mg/kg); r — correlation coefficient.

Results. The soil-forming rocks of the studied soils are composed of clays,
loams, sands, in places of crushed-pebble material and have a flat, less often
hollow-hilly character with separate saline or takyrs hollow. The lake-alluvial
plain occupies the lowest hollow of the plain and is composed mainly of the
modern lake and partly river deposits (powdery and clay sands, occasionally
with layers of pebbles, powdery sandy loams, and loams with variegated colored
clays and semi-sandy soils).

The gross copper content in the soil-forming rocks of the region varies from
15.63 to 33.46 mg/kg with an average coefficient of variation of 18.64%. The
average copper content in the whole set of soil-forming rocks is 23.49+0.65 mg/
kg, which is lower than its Clark in the earth’s crust. The lowest levels of copper
content were found in sandy loam soil-forming rocks of 4.90 mg/kg. The highest
copper content is characteristic of loamy deposits. In light loamy and sandy loam
deposits, the copper content is 18.32 mg/kg.

Studies have established that the gross copper content in the studied soils in
the hummus-accumulative horizon ranges from 17.58-35.47 mg/kg, averaging
25.57 mg/kg. The coefficient of variation of gross copper is 20.09%.

The average gross content and limits of fluctuations of copper in the soil
cover of the studied territories are presented in Table 1.

Table 1 - Statistical parameters of copper content in desert zone soils

No Soils n lim X+ S)? c |C,%
mg/kg

1 | Meadow-brown light loamy 51 15,63-21,97 18,40+0,33 | 2,08 | 11,28
2 | Brown medium loamy 4| 22,97-29,97 | 26,36+0,39 | 2,49 | 9,46
3 | Brown light loamy 4| 21,98-26,98 | 24,97+0,32 | 1,99 | 7,99
4 |Serozems 51 17,58-19,49 | 18,62+0,11 | 0,69 | 3,71
5 | Meadow-brown sandy loam 5| 29,78-34,98 | 31,23+0,25 | 1,59 | 5,10
6 | Gray-brown strongly skeletal loamy 3| 32,96-35,47 | 33,96+0,16 | 1,00 | 2,95
7 | The sands are ridge-bumpy semi-fixed | 5 | 18,63-19,23 | 18,88+0,04 | 0,23 | 1,21
8 | Meadow salt marshes are heavy loamy | 4 | 19,59-27,98 | 22,71+0,46 | 2,92 | 12,87
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Brown soils in the studied territories occupy a large area, are formed on
proluvial deposits of sandy loam and sandy mechanical composition, under the
cover of wormwood and boyalychovo-wormwood vegetation.

In brown light loamy soils, there is a decrease in the content of the element
down the profile from 26.98 to 21.98 mg/kg, there is a relationship with a decrease
in humus content. The behavior of the element in the soils under consideration is
greatly influenced by humus, carbonates (r= 0.94; 0.83, respectively).

Serozems are formed under ephemeral sagebrush vegetation on the sloping
slopes of the outliers and higher parts of the Alakol hollow at altitudes of 350-
750 m, where they occupy significant areas. The total copper in these soils varies
from 17.58 to 19.49 mg/kg, the coefficient of variation is 3.71%, the average
content is 18.62 mg/kg.

Gray-brown strongly skeletal soils are confined to the slightly undulating
inclined plain of the foothills of the Barlyk ridge. They are formed under highly
sparse, poor species composition, desert vegetation on closely lying gravel-
pebble deposits. The total copper in these soils varies from 32.96 to 35.47 mg/
kg, the coefficient of variation is 2.95%, the average content is 33.96 mg/kg. The
content of the element decreases along with the profile, there is a positive strong
correlation with humus (r= 0.76) and a straight line of average strength with
carbonates (r=0.58).

Meadow-brown sandy loam soils of the desert zone are formed among brown
desert soils in relief hollows on homogeneous soil-forming rocks. The average
copper content in them is 31.23, the coefficient of variation for meadow-brown
sandy loam soils is 5.10%.

Desert-steppe bumpy sands fixed are confined to territories with semi-bumpy
or bumpy relief, covered with grass-wormwood herbaceous or grass-shrub
vegetation. The sands are composed of Aeolian deposits. Due to the deep (more
than 6 m) occurrence of groundwater, insufficient atmospheric moisture, and
high temperatures, vegetation cover is rare, contains very little organic matter
(0.1-0.8%). The morphological profile of the sands is characterized by weakly
isolated genetic horizons, structure less, loose addition. In the sands, there is a
uniform content of the element along with the profile. The gross copper in the
sands varies from 18.63 to 19.63 mg/kg, the average content is 18.88 mg/kg, the
coefficient of variation is 1.21 mg/kg.

Saltmarshes are formed under the influence ofhighly mineralized groundwater,
lying at a depth of up to 1.5 m. under the cover of salt-resistant vegetation on
medium-heavy loamy soil-forming rocks. The average concentration of copper
in salt marshes of meadow soils is 22.71 mg/kg. There is a positive strong
correlation with humus and a silty fraction (r=0.99; 0.93, respectively).

Important in the study of heavy metals in the soil is information about their
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mobility, i.e. the ability to transition from the composition of the solid phase of
the soil to the liquid. Becoming mobile, chemical elements can migrate along
with the soil profile up to groundwater, and which is very important, to transition
into a form more accessible for absorption by plants. It is known that the
physiological, agronomic, and ecological significance is not the gross content of
trace elements, but their “mobile” forms in soils.

The concentration of the exchangeable form of copper in soils (extractant —
ammonium acetate buffer, pH = 4.8) ranges from 0.09 - 0.99 mg/kg; the average
content of this form is 0.41 mg/kg, which is 1.6% of the gross metal stock.

A plant, being a self-regulating system, having a powerful adaptive potential,
can be an active component in the “soil-plant” system, the relationship in which
is a complex problem.

The concentration of copper in the plants of the studied region ranges from
1.80 to 12.10 with an average content of 6.03 mg/kg and a coefficient of variation
of 47.02%.

Table 2 - Statistical parameters of the copper content in desert zone plants

. ; ; — o
Ne Soils i lim X i Sf z C,, %
mg/kg
1 |Paniculate wormwood 5 5,1-10,95 8,86+0,33 1,32 29,78
(Artemisia scoparia)
2 | Wormwood Lessing 4 5,7-12,1 8,76=1,31 2,62 29,95
(Artemisia Lessingiana)
3 | Wormwood Lerkhovskaya 4 6,55-9,2 7,83+0,77 1,33 16,95
(Artemisia Lercheana)
4 | Sandy wormwood 5 4,15-6,55 5,34+0,61 1,21 22,72
(Artemisia Arenaria)
5 | foxtail like sophora 5 4-7,18 5,08+0,71 1,43 28,14
(Sophora alopecuroides)
6 | Saltpeter wormwood 3 2,3-8,3 4,87+0,33 1,79 63,54
(Artemisia nitrosa)
7 | Caragana shrub 3 4,7-4,7 4,7+0,00 0,00 0,00
(Caragana frutex)
8 | Chingil 4 1,8-2,7 2,27+0,21 0,43 18,93
(Halimodendron halodendron)

According to the value of the average copper content (mg/kg) in the
total population of plants, the studied systematic groups are arranged in the
following descending order: Artemisia scoparia. (8,86)> Artemisia Lessingiana.
(8,76) > Artemisia Lercheana. (7,83) > Artemisia arenaria. (5,55) > Sophora
alopecuroides. (5,08) > Artemisia nitrosa. (4,87) > Caragana frutex. (4,70) >
Halimodendron halodendron (2,27) (Table 2).
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Discussion. The found average copper content is lower than its Clark in the
lithosphere (47 mg/kg) (Vinogradov, 1957), close to the estimate of its Clark
in the soil (20 mg/kg) (Perelman, 1999), 2 times lower than the recommended
maximum permissible levels (55.0 mg/kg), and 5 times lower than the
approximate allowable concentration (120 mg/kg) (Motuzova, 2001).

Copper is quite intensively involved in the biological cycle and belongs to
elements with a high accumulative capacity. Biogenic accumulation of copper
in the humus horizon A is characteristic of all the studied soils of (Kazakhstan
Assing, 1981).

The composition ofthe soil-forming rocks is one of the main factors determining
the copper content in soils that are not subject to man-made impacts. In most of
the soils of the desert zone studied by us, the biological accumulation of gross
copper reserves in the upper horizons is observed. This shows a correlation with
the results of previous studies. Figure -1.
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mmmm humus horizon (A) e soil-forming rocks (C)

Figure - 1. The content of gross copper in the humus horizon (A)
and soil-forming rocks
1 - Meadow-brown light loamy soils; 2 - Brown medium loamy soils;
3 - Brown light loamy soils; 4 - Light loamy gray soils; 5 - Meadow-brown
sandy loam soils; 6 - Gray-brown strongly skeletal loamy soils; 7 - Ridge-
bumpy semi-fixed sands; 8- Meadow salt marshes heavy loamy.

As can be seen from the data of Diagram — 1, humus-accumulative
accumulation is characteristic of meadow-brown light loamy soils, brown light
loamy, meadow-brown sandy loam, gray-brown strongly skeletal loamy soils,
salt marshes of meadow heavy loamy. Brown medium-loamy soils, light-loamy
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gray soils, and ridge-bumpy sands inherit the level of content of elements of
soil-forming rocks.

Most authors agree that the gross background content of chemical elements
depends on the physical, chemical properties of the soil (physical clay, humus,
the number of absorbed bases, etc.) and the near and far transport of substances
(Ilyin, 2011).

As the results of the study showed, the average humus content in horizon
A is 1.52%; ranging from 0.10- 3.41%. The CO? content in humus horizons
ranges from 0.53-18.55%. The reaction of the soil solution in the upper horizons
is highly alkaline, (the pH of the water is in the range of 8-9.8). The average
content of the silty fraction over the entire soil profile is 12.82% and ranges from
0.16-30.86%.

In the course of our research, we revealed that the main factor in the
accumulation and distribution of gross copper in the profiles of the studied soils
is organic matter.

For most soils, a significantly high correlation was found between humus and
gross copper: meadow-brown, light-loamy brown, gray-brown strongly skeletal,
meadow salt marshes (r=0.97; r=0.94; r=0.76; r=0.99, respectively) (Table 3).

In soils with a low content of organic matter, an increase in bioaccumulation
of the studied element in brown and gray-brown soils is caused by the aridity
of the climate, non-washing water regime, and the alkaline reaction of the soil
solution.

Table 3 - Correlations of the gross copper content in the soils of the studied
territory with their main physical and chemical indicators

Ne | Soils Humus | Carbonates | Muddy | Surroundings
Fraction pH
1 |Meadow brown slightly saline saline| 0,97 -0,99 -0,75 0,36
light loamy
2 |Medium loamy brown -0,79 -0,31 0,30 0,27
3 |Light - loamy brown 0,94 0,83 -0,70 -0,69
4 | Serozems -0,91 - -0,76 0,15
5 |Meadow-brown sandy loam 0,97 -0,45 -0,46 -0,25
6 | Grayish brown strongly skeletal loamy | 0,76 0,58 -0,72 -0,33
7 | The sands are ridge-bumpy semi-fixed | 0,28 -0,36 0,86 -0,06
8 |Meadow salt marshes are heavy loamy | 0,99 -0,90 0,93 -0,81

As mentioned above, the average content of the exchange form of copper
in soils (extractant - ammonium acetate buffer, pH=4.8) is 0.41 mg/kg. Thus,
according to the recommended maximum permissible levels for the exchange
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form of copper (3 mg/kg) according to the revealed content of the element under
study, the soils of the desert zone can be attributed to uncontaminated soils.

The average value of copper content in all plants studied by us does not exceed
the Clarke value of copper in land vegetation (8.0 mg/kg). In 25% of the studied
plant species, the copper content corresponds to the Clark values of copper, in
other cases, the indicators are lower.

A critical low copper content in plants and feed is considered 3-5 mg/kg
of dry matter. The results of our study have shown that in the shrubby plants
of the desert zone, Caragana shrub (Caragana frutex), Chingil (Halimdendron
halodendron), copper deficiency is observed.

The distribution of copper by morphological organs of plants of all studied
species has a distinctly acropetal character — underground biomass accumulates
copper 1.6 times more than aboveground.

Conclusion. 1. The average gross copper content in the soils of the studied
territory does not exceed the generally accepted approximate permissible
concentrations and recommended maximum permissible levels, below its Clark
in the lithosphere, close to the estimate of its Clark in the soil.

2. The leading factor determining the concentration of gross copper in soils
is organic matter. The content and distribution of gross copper in soils and the
correlation dependence on the silty fraction, carbonates, pH of the medium in
most cases have the opposite nature of dependence.

3. The exchange form of copper extracted by an acetate-ammonium buffer
solution with a pH = 4.8 (mobile for plants) is less than 3 mg/kg for all studied
soils.

4. The average copper content in the studied plants does not exceed its regional
Clark.

The information obtained reflects the patterns of copper distribution in the
desert soils of the East Kazakhstan region and can be used to develop a strategy
for rational nature management, improve the organization of ecological and
geochemical monitoring, since the studied area has an economically valuable
value.

Information about the authors:

Mukayev Zhandos Toleubekovich — PhD, Shakarim University of Semey,
Semey, Kazakhstan; zhandos.mukaev(@mail.ru; https://orcid.org/0000-0003-
0538-2645;

Ulykpanova Meruyert Muratovna — PhD student, Eurasian National
University named after L.N. Gumilyov, Nursultan, Kazakhstan; ulykpanova@
mail.ru, https://orcid.org/0000-0002-0038-3158;

158


https://orcid.org/0000-0003-0538-2645
https://orcid.org/0000-0003-0538-2645
mailto:ulykpanova@mail.ru
mailto:ulykpanova@mail.ru
https://orcid.org/0000-0002-0038-3158

ISSN 2224-5278 2.2022

Ozgeldinova Zhanar Ozgeldinovna — PhD, Eurasian National University
named after L.N. Gumilyov, Nursultan, Kazakhstan; ozgeldinova@mail.ru;
https://orcid.org/0000-0001-6004-9066;

Kenzheshova Balnur Estaevna — student, Eurasian National University
named after L.N. Gumilyov, Nursultan, Kazakhstan; balkenzheshova@gmail.
com, https://orcid.org/0000-0003-0762-8004;

Khamitova Asiya Baurzhankyzy — student, Shakarim University of Semey,
Semey, Kazakhstan; hamitovaasial @gmail.com, https://orcid.org/0000-0002-
1688-829X.

REFERENCES

[1] Akhmetkaliyeva M.Sh., Sassykova L.R., Aubakirov Y.A., Sendilvelan S., Zhumakanova
A.S., Abildin T.S., Zhussupova A.K., Amangeldi M.B. (2018) The accumulation of heavy metals
by the vegetation of the East Kazakhstan, News of the National Academy of Sciences of the
Republic Kazakhstan. Series of geology and technical science. 3 (429): 20-29 (in Eng).

[2] Avkopashvili G., Avkopashvili M., Gongadze A., Ivanishvili N., Gogebashvili M.
(2015) Eco-monitoring of pollution in Bolnisi region with heavy metals contaminated by geo-
information systems, Ga. Chem. J. 15 (1):125 — 128 (in Eng).

[3] Assing 1.A., Borovsky V.M. (1981) Trace elements in the biosphere of Kazakhstan
[Mikrojelementy v biosfere Kazahstana] Editors Alma-Ata: “Science” of the Kazakh SSR (in
Russ).

[4] Borghi M.; Tognetti R.; Monteforti G.; Sebastiani L. (2008) Responses of two poplar
species (Populus alba and Populus x canadensis) to high copper concentrations. Environ. Exp.
Bot. 62: 290-299. DOI:10.1016/j.envexpbot.2007.10.001 (in Eng).

[5] Chandrasekaran A., Ravisankar R., Harikrishnan N., Satapathy K.K., Prasad M.V.R.,
Kanagasabapathy K.V. (2015) Multivariate statistical analysis of heavy metal concentration in
soils of Yelagiri Hills, Tamilnadu, India-Spectroscopical approach. Spectrochim Acta Part A Mol
Biomol Spectrosc 137:589 — 600. DOI: 10.1016/j.saa.2014.08.093 (in Eng).

[6] Cuypers A.; Vangronsveld J.; Clijsters H. (2000) Biphasic effect of copper on the
ascorbate-glutathione pathway in primary leaves of Phaseolus vulgaris seedlings during the early
stages of metal assimilation. Physiol. Plant., 110(4): 512-517 (in Eng).

[7] llyin V.B., Syso A.L. (2011) Trace elements and heavy metals in soils and plants of the
Novosibirsk region [Mikrojelementy i tjazhelye metally v pochvah i rastenijah Novosibirskoj
oblasti] Novosibirsk: Publishing House of SB RAS. ISBN 5-7692-0392-7 (in Russ).

[8] Hanauer T., Henningsen P.F., Steffens D., Kalandadze B., Navrozashvili L., Urushadze
T. (2011) In situ stabilization of metals (Cu, Cd, and Zn) in contaminated soils in the region of
Bolnisi, Ga. Plant Soil 341:193-208. DOI: 10.1007/s11104-010-0634-5 (in Eng).

[9] Mansourri G. & Madani M. (2016) Examination of the level of heavy metals in wastewater
of Bandar Abbas Wastewater Treatment Plant. Open Journal of Ecology 6:55-61.DOI: 10.4236/
0je.2016.62006 (in Eng).

[10] Motuzova G.V. (2001) Soil-chemical ecological monitoring [Pochvenno-himicheskij
jekologicheskij monitoring] M.: Publishing House of Moscow State University. ISBN 5-211-
04019-8 (in Russ).

[11] Panin M.S. (1999) Forms of heavy metal compounds in the soils of the middle zone of

159


https://orcid.org/0000-0001-6004-9066
mailto:balkenzheshova@gmail.com
mailto:balkenzheshova@gmail.com
https://orcid.org/0000-0003-0762-8004
mailto:hamitovaasia1@gmail.com
https://orcid.org/0000-0002-1688-829X
https://orcid.org/0000-0002-1688-829X

NEWS of the National Academy of Sciences of the Republic of Kazakhstan

Eastern Kazakhstan [Formy soedinenij tjazhelyh metallov v pochvah srednej polosy Vostochnogo
Kazahstana] Semipalatinsk, ISBN 9965-9059-4-0 (in Russ).

[12] Perelman A.I. Geochemistry of landscape [Geohimija landshafta] A.l. Perelman, N.S.
Kasimov (1999) M.: Astraca-2000, 768 (in Russ).

[13] Turnlund J., Jacob R., Keen C., Strain J.J., Kelley D., Domek J., Keyes W., Ensunsa J.,
Lykkesfeldt J., Coulter J. (2004) Long-term high copper intake: effects on indexes of copper
status, antioxidant status, and immune function in young men. Am. J. Clinical Nutr., 79: 1037-
1044. DOI: 10.1093/ajen/79.6.1037 (in Eng).

[14] Vinogradov A.P. (1957) Geochemistry of rare and scattered chemical elements in soils
[Geohimija redkih i rassejannyh himicheskih jelementov v pochvah] A.P. Vinogradov. M.:
Publishing House of the USSR Academy of Sciences, 238 (in Russ).

[15] Woolhouse H.W., Walker S. (1981) The physiological basis of copper toxicity and
tolerance in higher plants. In: Loneragan J.F., Robson A.D., Graham R.D. (eds.): Copper in Soils
and Plants. Academic Press, Sydney: 265-285 (in Eng).

160



CONTENTS

A.U. Abdullaev, Sh.S. Yusupov, L.Yu. Shin, A.V. Rasulov,

Y.Zh. Yessenzhigitova

HYDROGEOSEISMOLOGICAL PRECURSORS SUSAMYR
EARTHQUAKE 1992, ettt e aae e 6

N.A. Abdimutalip, A.K. Kurbaniyazov, G. Toychibekova, G. Koishieva,
G. Shalabaeva, N. Zholmagambetov

INFLUENCE OF CHANGES IN THE LEVEL OF SALINITY OF THE ARAL
SEA ON THE DEVELOPMENT OF ECOSYSTEMS.......cccooiiiiiiiiniieeen 17

Zh.K. Aidarbekov, S.A. Istekova

CLASSIFICATION OF GEOPHYSICAL FIELDS IN THE STUDY

OF GEOLOGICAL AND STRUCTURAL FEATURES OF THE
ZHEZKAZGAN ORE DISTRICT........cootiiiiiieeieeeeeee e 33

B. Almatova, B. Khamzina, A. Murzagaliyeva, A. Abdygalieva,

A. Kalzhanova

NATURAL SORBENTS AND SCIENTIFIC DESCRIPTION

OF THEIR USE.....ciiiiieeeeeee ettt e 49

Zh.A. Baimuratova, M.S. Kalmakhanova, SH.S.Shynazbekova,

N.S. Kybyraeva, J.L. Diaz de Tuesta, H.T. Gomes

MnFe O,/ZHETISAY COMPOSITE AS ANOVEL MAGNETIC MATERIAL
FOR ADSORPTION OF Ni(II).....oeeioiiiieiieeiiieeieeeee e 58

Ye.Z. Bukayev, G.K. Mutalibova, A.Z. Bukayeva
ANEW TECHNOLOGY FOR MANUFACTURING POLYMER-CEMENT
COMPOSITION FROM LIMESTONE-SHELL MINING WASTE............... 73

A.Zh. Kassenov, K.K. Abishev, A.S. Yanyushkin, D.A. Iskakova,

B.N. Absadykov

RESEARCH OF THE STRESS-STRAIN STATE OF HOLES WITH

NEW BROACH DESIGNS ... ..ottt 89

J.Kh. Khamroyev, K. Akmalaiuly, N. Fayzullayev
MECHANICAL ACTIVATION OF NAVBAHORSK BENTONITE AND
ITS TEXTURAL AND ADSORPTION CHARACTERISTICS.................... 104

283



A.N. Kopobayeva, G.G. Blyalova, A. Bakyt, V.S. Portnov, A. Amangeldikyzy
THE NATURE OF RARE EARTH ELEMENTS ACCUMULATION IN CLAY
LAYERS AND COALS OF THE SHUBARKOL DEPOSIT.........ccccccu.ce. 117

A. Leudanski, Y. Apimakh, A. Volnenko, D. Zhumadullayev, N. Seitkhanov
CALCULATION OF FLOTATOR’S AERATOR FOR SEPARATION
OF GROUND PLASTICS. ...ttt 131

Zh.T. Mukayev, M.M. Ulykpanova, Zh.O. Ozgeldinova, B.E. Kenzheshova,
A.B. Khamitova

CONTENT OF COPPER IN DESERT SOILS AND PLANTS OF EAST
KAZAKHSTAN REGION......ccociiiiiiiiiiiiiiiiicccecee 149

G. Sapinov, A. Imashev, Z. Mukhamedyarova

CURRENT STATE OF THE PROBLEM OF MINING INDUCED
SEISMICITY AND PROSPECT OF USING SEISMIC MONITORING
SYSTEMS ettt et 161

V.G. Stepanets, V.L. Levin, G.K. Bekenova, M.S. Khakimzhanov,

K.S. Togizov

ACCESSORY COPPER ORE MINERALS AS AKEY ISSUE

IN UNDERSTANDING THE GENESIS OF THE MAYATAS
META-CARBONATITE ORES (ULYTAU, CENTRAL

KAZAKHSTAN) ..ttt ettt et eeaae e e are e e aaeeeaaeeennns 172

S.A. Syedina, L.S. Shamganova, N.O. Berdinova, G.B. Abdikarimova
MULTIVARIANT GEOMECHANICAL ESTIMATION OF THE DESIGN
PARAMETERS’ STABILITY OF SLOPE AND BENCH IN SOUTH

SARBAIL MINE........ooiiiee ettt et 192

S.A. Tarikhazer, 1.1. Mardanov

INDICATORS OF ECOGEOMORPHOLOGICAL RISK FOR THE
PURPOSE OF SUSTAINABLE DEVELOPMENT

OF MOUNTAIN TERRITORIES.......ccootiieiieieeeeeee e 204

Zh.T. Tleuova, D.D. Snow, M.A. Mukhamedzhanov, E.Zh. Murtazin

ASSESSMENT OF THE IMPACT OF HUMAN ACTIVITY ON
GROUNDWATER STATUS OF SOUTH KAZAKHSTAN.......cccccevvvveieenne. 217

284



Ye.A. Tseshkovskaya, A.T. Oralova, E.I. Golubeva, N.K. Tsoy,

A.M. Zakharov

DUST SUPPRESSION ON THE SURFACES OF STORAGE DEVICE

OF TECHNOGENIC MINERAL FORMATIONS.......ccooiiiieeeeeeeeeeeee 230

B.T. Uakhitova, L.I. Ramatullaeva, M.K. Imangazin, M.M. Taizhigitova,
R.U. Uakhitov

ANALYSIS OF INJURIES AND PSYCHOLOGICAL RESEARCHES

OF WORKERS IN THE MELTING SHOPS OF THE AKTUBINSK
FERRALOYS PLANT ...ttt 242

G.T. Shakulikova, S.M. Akhmetov, A.N. Medzhidova, N.M. Akhmetov,
Zh.K. Zaidemova

IMPROVING THE DESIGN OF INCLINED WELLS AS THE BASIS

FOR THE DEVELOPMENT OF HARD-TO-RECOVER

HYDROCARBON RESERVES. ... 259

K.T. Sherov, M.R. Sikhimbayev, B.N. Absadykov, T.K. Balgabekov,

A.D. Zhakaba

STUDY OF TEMPERATURE DISTRIBUTION DURING ROTARY
TURNING OF WEAR-RESISTANT CAST IRON.....oovviiiiiiiiiiiiieeeeeeeea, 271

285



Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication see
http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan
implies that the described work has not been published previously (except in the form of an
abstract or as part of a published lecture or academic thesis or as an electronic preprint, see http://
www.elsevier.com/postingpolicy), that it is not under consideration for publication elsewhere,
that its publication is approved by all authors and tacitly or explicitly by the responsible authorities
where the work was carried out, and that, if accepted, it will not be published elsewhere in the
same form, in English or in any other language, including electronically without the written
consent of the copyright-holder. In particular, translations into English of papers already
published in another language are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification,
fraudulent data, incorrect interpretation of other works, incorrect citations, etc. The National
Academy of Sciences of the Republic of Kazakhstan follows the Code of Conduct of the
Committee on Publication Ethics (COPE), and follows the COPE Flowcharts for Resolving
Cases of Suspected Misconduct (http://publicationethics.org/files/u2/New Code.pdf). To verify
originality, your article may be checked by the Cross Check originality detection service http://
www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide
corrections, clarifications, retractions and apologies when needed. All authors of a paper should
have significantly contributed to the research.

The reviewers should provide objective judgments and should point out relevant published
works which are not yet cited. Reviewed articles should be treated confidentially. The reviewers
will be chosen in such a way that there is no conflict of interests with respect to the research, the
authors and/or the research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they
will only accept a paper when reasonably certain. They will preserve anonymity of reviewers and
promote publication of corrections, clarifications, retractions and apologies when needed. The
acceptance of a paper automatically implies the copyright transfer to the National Academy of
Sciences of the Republic of Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan
will monitor and safeguard publishing ethics.

IIpaBuna ohopMieHHs CTaThH IS MMyOTUKAIIMH B )KypHaJle CMOTPETh Ha caiTax:
www:nauka-nanrk.kz
http://www.geolog-technical.kz/index.php/en/

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

Penaxtopsl: M.C. Axmemosa, A. bomanxwizwi, /].C. Anenos, PIK. Mp3abaesa
Bepcrka Ha xomnbiotepe I./]. JKaovipanosa

IMoanucano B neuars 19.04.2022.
®opmar 70x90'/, .. Bymara opcernas. [ledars — pusorpad.
11,5 .. Tupax 300. 3aka3 2.

Hayuonanenas akademus nayk PK
050010, Anmamul, ya. Lllesuenxo, 28, m. 272-13-19





