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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),
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Menmrikreymi: «Kazakcran PecryOnukachiHbIH ¥JITTHIK FRUIBIM akageMusick» PKB (Anmars! K.).
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© Kazakcran PecryOnukachbiHBIH ¥ ITTHIK FBUIBIM aKaeMusichl, 2022
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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
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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
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ZHOLTAEYV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
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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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Ye.A. Tseshkovskaya', A.T. Oralova'*, E.I. Golubeva?, N.K. Tsoy',
A.M. Zakharov!

'Karaganda Technical University, Karaganda, Kazakhstan;
’Lomonosov Moscow State University, Moscow, Russia.
E-mail: oralovaat@rambler.ru

DUST SUPPRESSION ON THE SURFACES OF STORAGE
DEVICE OF TECHNOGENIC MINERAL FORMATIONS

Abstract. The work is devoted to the search and substantiation of the
dust suppression method on the beaches of the waste dump at Zhezkazgan
concentrating factory 1,2. This work involves the search and substantiation of
the optimal methods to reduce the industrial impact of the mining and processing
industry on the environment by ensuring dust suppression on the beaches of the
tailings dams of the concentration factories. The selected dust reducing reagents
were experimentally studied in 400 m? areas with a single coating. Monitoring of
the resulting coverage state showed that the most resistant to mechanical stress,
the coating with the maximum thickness on the waste storage surface is formed
when using the Nalco Dustbind reagent. To assess the current state of dusting at
the waste dump under consideration and the effectiveness of dust suppression,
studies were carried out on the content of pollutants in atmospheric air. The
concentration in the air of such pollutants as suspended matter, sulfur dioxide,
hydrogen sulfide, inorganic dust with a content of 70-20% silicon dioxide, dust
PM 2.5 and PM 10 was analyzed. The main type of emissions from the surface
of waste is dust (suspended matter); fine-dispersed dust PM 2.5 and less prevails
in granulometric composition. The measurements were carried out at 11 points
with the maximum coverage of the entire territory of the waste dump and the
sanitary protection zone. As a result of measurements, no excess was revealed
for any of the analyzed substances. The atomic emission method with inductively
coupled plasma, the element composition of the waste dump dust showed the
content of 23 chemical elements with it. The obtained research results have
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practical importance for providing the dust suppression on the waste dumps of
concentrating factories.

Key words: mining enterprise, concentrating factory, waste dump, dust
suppression.

E.A. Hemkosckan', A.T. Opanosa'’, E./. Toayoesa’, H.K. Ioii’,
A.M. 3axapos!

' Kaparanpl TeXHUKAJIBIK YHIUBepcuTeTi, Kaparansl, Kasakcran;
2 M. JIoMOHOCOB aTbIHIaFbl MOCKey MEMIICKETTIK YHHBEPCUTETI,
Mackey, Peceid.

E-mail: oralovaat@rambler.ru

TEXHOI'EHAIK MUHEPAJIIBIK TY3IJIIMJIEP
AKNHAKTATBIIITAPBIHBIH BETTEPIHJAEI'T HHAHAbBI BACY

Annoramusi. Xywmeic XKeskaszran OaifpiTy (haOpukanapbeiHbiH 1,2 Kaaablk
KOWMACBHIHBIH KaFaKalJlapblHla MaHIel 0acy ofICIH 13/1€yTe JKOHE HEeTi3leyre
apHasraH. bynm skympic OadbITy (aOpuKamapblHBIH KAJIJIBIK KOWMaIapbl
Kara)kalIapbIHBIH [IIaH 0aCybIH KAMTaMacChI3 €Ty apKbLIbI Tay-KEeH OalbITy caachl
KOCIMOPBIHAAPBIHBIH KOPIIaFaH OPTaFra TEXHOTEHTIK )KYKTEMECIH TOMEHIETYIIH
HEFYPJIBIM OHTAMJIBI OMIICTEPIH 13MECTIPYJCH XoHe Heri3neyaeH typansl. 400 m?
KeJIEMiH/IET1 yJacKesep/ie aJlIbIH aJia ipiKTel aJIbIHFaH [1aH 0acaThlH peareHTTep
HKCIIEPUMEHTTIK 3€pTTeysepre YIIbIpabl. DKCIIEPUMEHTTIK 3epTTeyIep it 9poip
KaTbICyIIbICH YIIiH eiemi 400 m? Gipaeid yyacke Oeuinai. OpOip peareHT may
OacaTbIH >ka0bIH/ABI Oip Me3Triije, Oip peT >Karyabl *Ky3ere achlp/ibl. AJbBIHFAH
»aObIHHBIH Kail-kyiiiH 6akpuiay Nalco Dustbind pearentin naiinanany kesinze
€H JKOFapbl KaJbIHIBIFBI Oap KoiiMa OeTiHerl MIeHKa MeXaHUKaJbIK KepHeyre
TO3IMJII €KeHIH KepceTTi. KapacThIpbUIBIT OTHIPFaH KaJIJIBIK KOWMAaCHIHIAFbI
LIaHHBIH aFbIMJIAFbl JKal-KYHIH koHe IaH Oacy[ablH THIMAUITIH Oarajnay yIUiH
arMocdepablK ayalarbl JIACTAYIIbl 3aTTapAbIH KYpaMbl OOMBIHINA 3epTTEyIIep
KYprizinai. Ayasa KaJkbIMa 3aTTap, KYKipT IHOKCH/I1, KYKIPTTi CyTeK, KypambIH/1a
70-20% kpemHuit auokcual 6ap OeliopraHukanblk maH, PM 2,5 xone PM 10
IIaH CHSKTHI JACTAYyIIbl 3aTTaplblH KOHICHTPALUSACHIHA Talaay >KYpri3iiii.
Kanapik cakray KoliManapbIHBIH OCTiHJIET1 IMHUCCUSIAPBIH HETI3T1 TYpl — IIaH
(KaJIKbIMa 3aTTap); rpaHyIOMETPHSIIBIK KypaMbl OolibiHIIa PM 2,5 sxoHe onaH
a3 ycak aucriepcTi may 0ackiM 0onaabl. Omnieynep KalablK KOMMAaChIHBIH jKOHE
CaHUTAPJIBbIK-KOPFay aliMarbIHBIH OaplIbIK ayMarblH OapbIHINA KAMTH OTBIPHIIL,
11 mykTene xyprizuial. Oniiey HOTHXKECIHAE TalJaHAThIH 3aTTapAblH OipIe-
OlpeylHEeH achlll KeTy aHbIKTaIFaH >KOK. HAYKTHUBTI-0alilaHbICKaH TU1a3MaMeH
aTOMJIBIK OMHCCHUS OIICIMEH JKYPTi3ifireH KaJjAbIK KONMACBIHBIH IIaHBIHBIH

231


mailto:oralovaat@rambler.ru

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

AIIEMEHTTIK KYpaMbl OHBIMEH Oipre 23 XUMHUIIBIK SJIEMEHTTEP/IIH KYpaMbIH Kop-
CeTTI.

Tyiiin ce3aep: Tay-keH OalbITy KOCIMOpHBI, O0ailbITy (haOpuKachl, KalIbIK
KOMMachl, IIaHbl 0acy.

E.A. Hemkosckan', A.T. Opanosa'’, E./. Toayoesa?, H.K. Ioii’,
A.M. 3axapos!

'KaparanauHckuil TexHuueckuii yausepeureT, Kaparanaa, Kazaxcran;
“MOCKOBCKHIA TOCYIapCTBEHHBIN YHUBEepcuTeT UM. M. JIoMoHOCOBa,
Mocksa, Poccus.
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IBIVIEIIOJABJIEHUE HA ITIOBEPXHOCTAX HAKOHHT}EJIEFI
TEXHOI'EHHBIX MUHEPAJIbHBIX OBPA3OBAHUU

AnHotanusi. Pabora mocpsieHa NOoUCKy U OOOCHOBaHHIO METOZAA TbLie-
MOJABJICHNS Ha IUIDKaX XBOCTOXpaHmiuia JKesrasraHCKuX 00OraTHUTENbHBIX
(dhabpuk 1,2. Jlannas pabota 3aKiIr04aeTCs B MOMCKE 1 000CHOBaHUM HamOoJsee
ONTHMAJBHBIX METOIOB CHIDKCHHSI TEXHOTCHHOW HAarpy3KH MpeIIpHsITHIA
TOPHO-O00OTaTHTENHLHOM OTPACIIA Ha OKPYXKAIOMIYI0 CpPeay MyTeM 00ecreueHUs
MBUICTIONABICHUS  IUISHKEH  XBOCTOXPAHWIHI OOOTaTHTENhHBIX  (haOpuK.
DKCIIEPUMEHTAIIBHBIM ~ HCCIEAOBAaHUSM  TMOJABEPTHYTHl  IPEIBAPUTEIHHO
O0TOOpaHHBIC THUICTIONABIISAIONINE pearcHThl Ha ydacTkax pasmepom 400 m?
MIPU OAKPATHOM MOKPBITUHA. MOHUTOPUHT COCTOSIHUS MONyYEHHOTO TMOKPBITUS
MoKa3aj, 4To Hanbolee yCTONUMBas K MEXaHUYECKUM BO3JIEHCTBUSM, C MAaKCH-
MaJbHOU TONIIMHOW IUIEHKA HA MOBEPXHOCTH XBOCTOXpAHWIHIIA 0Opazyercs
npu wucnoiab3oBanuu peareHTa Nalco Dustbind. s omeHku Tekymiero
COCTOSIHUSI ITbUICHUS Ha PacCMaTPUBAEMOM XBOCTOXpaHMIULIE U 3D PEeKTUBHOCTH
MBUTETIOAABIICHHS TTPOBEACHBI MCCIIEOBAHUS TI0 COJAEPIKAHHMIO 3arPS3HSIOIINX
BemecTB B armochepHoM Bo3ayxe. [IpoBomuicst aHanu3 KOHIEHTpAaIlMU B
BO3/IyX€ TAKUX 3arpsi3HSIONIMX BEIIECTB, KaK: B3BEIICHHBIC BEIIECTBA, TUOKCH/T
Cepbl, CEpOBOJIOPO/, MbLIb HEeOpranuueckas ¢ couepxanueM 70-20% nuokcuaa
kpemuusi, sib PM 2,5 u PM 10. OcHOBHOU BUJ 3MHCCHII C TOBEPXHOCTH
XBOCTOXPAHIIIUII — MbLIH (B3BEIIEHHBIE BEIIECTBA); MO0 TPAHYIOMETPUIECKOMY
cocTtaBy mpeoOmagaeT Mbulb MenkonucrepcHas PM 2.5 u menee. 3amepsl
npoBoaAuiuCch B 11 Toykax C MakCHUMallbHBIM OXBarOM BCEH TEPPUTOPHH
XBOCTOXpaHWIUIIA U CAaHUTApPHO-3aIIMTHON 30HBL. B pesynbrate m3MepeHHit
HE BBISBICHO TPEBBIIICHHUS HU IO OJHOMY U3 aHAJU3UPYEMbIX BEIIECTB.
[IpoBeneHHBI ATOMHO-3MHCCUOHHBIA METOAOM C HMHAYKTUBHO-CBSI3aHHOM
IJ1a3MOM 3JIEMEHTHBIN COCTaB MbUIM XBOCTOXPAHWIUIIA MOKa3ald COAepKaHHe
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B Hel 23 XMMHUYECKHX dJIeMeHTOB. [lomyueHHbIE pe3yabTaThl UCCIeNOBaHUN
UMEIOT MPAKTUYECKOE 3HAYEHHUE JUIsl 00eCHeueHMsl MbLICTONABICHUs IUIKeN
XBOCTOXPAHIIIUII 000TaTUTENBHBIX (PaOpHK.

KiroueBble cj10Ba: ropHo-nepepabarbiBaroliee MNpeaArnpusTie, o0oraru-
TenbHas padpuka, XBOCTOXPAHUIIMILE, TBUIETIOIaBICHHE.

Introduction. The aim of this work is to find and substantiate the optimal
methods to reduce the technogenic impact of mining and processing industry
enterprises on the environment by ensuring dust suppression on the beaches of
the tailing dumps of the concentrating factory of «Kazakhmys Corporation» LLP.

Objectives of the work are substantiation and study of the most effective
method for reducing and gradually emissions eliminating into the environment
from tailing dumps of Zhezkazgan concentrating factory No. 1,2 (ZhCF-1,2) of
«Kazakhmys Corporation» LLP. Assessment of the impact of mining facilities
on the environment is the subject of research in a number of works. For example,
in (Bosak P. et.al, 2020), the toxicological properties of mine waste dumps and
their impact on the environment are considered; in (Bosak P. et.al, 2020), the
peculiarity of the seasonal dynamics of the content of hazardous components
in wastewater from dumps of coal mines in a coal-mining region is considered;
work(Yermekov M.T. et.al, 2020) is devoted to the storage of industrial waste
from the mining and metallurgical industry of Kazakhstan, the arrangement of
landfills, efficiency and operational features.

The problem of the tailing dumps dusting of the concentrating factories is
also relevant. Dust drift from opencast mines and dumps, dry beaches, tailings
and ash dumps causes significant damage to the environment. In addition to the
constant excess of the dust content in atmospheric air, there is also an indirect
impact on the environment. This factor should be attributed to a permanent one,
because atmospheric dust, settling on the adjacent territories, pollutes the earth’s
surface, and upon subsequent dissolution, toxic compounds migrate into the soil
and, ultimately, into groundwater. Thus, the problem of dust suppression of the
existing tailing dumps of the mining and processing industry is very urgent.

There are various methods of dust suppression of tailing dumps beaches,
which can be divided into the following main groups: hydraulic engineering,
technological, chemical and biological. As the analysis of the available literary
sources show (Hickel T. et.al, 2012; Idczak R. et.al, 2012), the most widely
applicable are chemical methods, which provide the treating the surface
of a site at the tailings damp with chemicals. The method of using phenol-
formaldehyde resins, as well as compositions including polyacrylamide and
technical lignosulfonates is also used. However, it is advisable to use them
only for fixing the surface of dispersed materials for a short-term period from
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1 to 2 months (Ilyina T.N et.al, 1999). A method of dust suppression at tailing
dumps of iron ore processing enterprises has been proposed (Lychagin Ye.V.
2007). It involves the applying a chalk suspension to a dusty surface and further
processing it with a dilute solution of sulfuric acid. As a result, the surface is
covered with a protective layer similar in composition to natural gypsum. The
disadvantage of this method is the time duration (7-8 days under the condition
of dry and hot weather) of the protective layer formation and dependence on
meteorological conditions, and there are also no studies of the effect of sulfuric
acid on environmental components with this method of dust suppression. For
dust suppression at the tailing dump of Zyryanovsk mining processing complex
JSC «Kazzincy uses an innovative technology with reagents from «Stockhausen-
Eurasia» company. At the dusty beaches of the tailing dumps of the mining
and processing complexes of the Kursk magnetic anomaly, fixing compounds
have been created based on aqueous acrylic dispersions, a copolymer of vinyl
acetate with vinyl esters of higher carboxylic acids, carboxymethyl cellulose,
polyethylene oligomer and alkyl sulfates (Yastrebinsky R.N 2009). The authors
of (Lobanov F.I. et.al, 2007) proposed a dedusting composition for the treatment
of dusty surfaces, containing polyelectrolyte and water, characterized in that it
contains aqueous solutions of an alkali metal polyacrylate and a copolymer of
acrylamide with acrylic acid derivatives; solution of an alkali metal polyacrylate
is 0.1-1.0 wt %, and the concentration of a solution of a copolymer of acrylamide
with acrylic acid derivatives is 0.05-0.5 wt %. In (Kassymkhanova Kh.M. et.al,
2012), a method is described for strengthening dusty surfaces through the use of
waste from concentrating factories and the production of rubber (divinyl styrene
latex), cement and water. The preventive composition to avoid blowing out of
fine materials, containing urea-formaldehyde resin, hardener, calcium chloride
and water is also known (SU Certificate of authorship). The disadvantage of the
composition is its reduced water resistance as a result of the destruction of the
water-soluble polymer by atmospheric precipitation, as well as the low mecha-
nical strength of the resulting polymer film during vibration, which occurs during
the transportation of fine cargo and negative temperatures below minus 20°C.

Thus, chemical stabilization consists of directed change in the properties of
the surface layer of the washed-in material by creating an anti-erosion coating
from the dump material treated with chemical binders. The choice of binders, in
each case, 1s determined by the granulometric, chemical and mineral composition
of the tailings and the required frequency of work. The created coating should
ensure normal operation of the alluvial structure, not adversely affect its water
regime and ensure the structural safety of the fixed tailings under load.

As can be seen from the above, chemical methods are very diverse in terms of
the compositions used, which are selected mainly as a result of experiments for
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each specific dust suppression object. However, in the published sources there
is no information on solving the problem of dusting the beaches of the tailing
dumps of Zhezkazgan concentrating factories.

Materials and methods. The aim of the research is to identify optimal
reagent to reduce dusting on the tailing dump beaches. Preselected reagents were
subjected to experimental studies, i.e. Sedifloc @ RH-4810 (section 1); AZ 550
(section 2); Nalco Dustbind (section 3).

The same area of 400 m? was allocated for each participant in the experimental
studies. Each was subjected to a simultaneous, one-time dust suppression coating.

Section 1 was treated with Sedifloc (@ RH-4810 reagent at a concentration
of 5%. Solution consumption 300 1, specific solution consumption - 0.75 1 /
m?. Section 2 was treated with AZ 550 polymer dust-suppressing reagent at a
concentration of 7%. Solution consumption 260 1, specific solution consumption
-0.651/m?. Section 3 was treated with NalcoDustbind reagent at a concentration
of 5%. Solution consumption 400 1, specific solution consumption - 11/ m?.

To determine the concentration of suspended solids, sulfur dioxide, hydrogen
sulphide, inorganic dust with a content of 70-20% silicon dioxide in the air, the
gas analyzer GANK-4 was used; the Atmas dust analyzer was used to express
measurements of PM 2.5 and PM 10 dust, microclimate parameters were
determined by the Meteoscope device. All equipment is included in the register
of measurement instruments of the Republic of Kazakhstan and has passed the
planned metrological certification (verification). All studies were carried out in
accordance with the requirements of regulatory documents.

Results and discussion. The structure of the tailings storage system ZhCF-
1,2 includes two fields of the tailings storage facility. The hydraulic structures
of the first field of the tailing’s management were operated in the period from
1964 to 2008 with the construction of a dump up to 67 meters high. The first
field of the tailing dump is located at a distance of 0.2 km from the Zhezkazgan-
Karaganda highway and at a distance of 4.2 km from Zhezkazgan railway station.
The second field of the tailing’s storage facility (new tailing dump) of the slope
type is located to the east of the first field, being its continuation to the east for a
distance of 3.5 km. In accordance with ZhCF - 1,2 « Kazakhmys Corporation»
LLP belongs to the enterprises of the 1st hazard class - mining and processing
industries, dumps, tailing dumps and sludge ponds for the extraction of non-
ferrous metals, with the size of the sanitary protection zone (SPZ) not less than
1000 m. The dusting of the beaches of the ZcCF-1,2 tailing dump occurs on an
area of 399 hectares. In 2019, the dusting of the surface (beaches) amounted to
1557.51 tons/year, the volume of stored tailings of copper ore dressing in 2020
amounted to 22,994382.16 tons.

The first observations of the treated areas were made the day after coating.

235



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

The inspection results are:

- section 1 - thickness 1-1.5 mm, the crust is plastic, flexible, does not collapse;

- section 2 - 3-4 mm thick, the crust is not destroyed;

- section 3 - 5—7 mm thick, the crust is not destroyed.

Secondary monitoring of the test sections state was carried out 24, 46, 70 days
after the application of dust suppression coatings. The observation showed the
following results:

- section 1 - the most flexible, film-like layer, not damaged, partially visible by dust,
the crust is smooth, even, well-set. The average value of the crust thickness is 3.3 mm.

- section 2 - the layer is thin, loose, fragile, quickly broke under the weight of a
person, not noticeable by dust. The average value of the crust thickness is 3.9 mm.

- section 3 - thick, not flexible, did not break with hands, not damaged, partially
visible by dust. Visually, the crust is uneven, with differences in height. The
crust is irregular: in some places layered, the thickness of which is 9-13.5 mm
(average value 11.4 mm), in some places homogeneous, the thickness of which
reaches 6—8 mm (average value 6.4 mm). This comparative analysis shows that
it is preferable to use the reagent applied to area 3.

To assess the current state of dusting at the tailing dumps under consideration
and the effectiveness of dust suppression, studies were carried out on the content
of pollutants in the air. The research was carried out on tailings dumps in
Zhezkazgan. Figure 1 shows the sampling points of the ZhCF - 1, 2 tailing dams.

The concentration of such pollutants as suspended matter, sulfur dioxide,
hydrogen sulfide, inorganic dust with a content of 70-20% silicon dioxide, dust
PM 2.5 and PM 10 in the air was analyzed

It should be noted that the main type of emissions from the surface of tailings
is dust (suspended matter); fine dust PM 2.5 and less prevails in granulometric
composition.
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Figure 1 - Sampling points at the ZhOF -1, 2 tailing damp of
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Figure 2 shows the concentrations of suspended solids, silicon dioxide,
hydrogen sulfide, PM 2.5, PM 10 particles, inorganic dust (70-20% silicon
dioxide), built according to 8 points at the boundary of the SPZ.
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a - suspended solids; b - silicon dioxide;
¢ - hydrogen sulfide; d - PM 2.5;
e - PM 10; f - inorganic dust (70-20% silicon dioxide).

Figure 2 - Concentrations of pollutants at the ZhCF - 1,2 tailing dump
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The data analysis shows that no excess was found for any of the analyzed
substances at the time of measurements. Considering the meteorological
conditions during measurements (temperature + 11-13°C, wind 3-4 m / s), the
obtained results on the concentrations of pollutants can be taken as the initial
ones when carrying out further studies on dust suppression at the ZhCF-1,2
tailing dump.

The elemental composition of dust in the studied areas of the tailing dump
was analyzed. The studies were carried out by the atomic emission method with

inductively coupled plasma. The analysis results are presented in Table 1.

Table 1 - Results of dust samples research

Defined element | Content, mg/kg | Defined element | Content, mg/ | Defined element | Content, mg/kg
kg

Silver 0.9 Gallium 8.7 Strontium 235.0

Arsenic 5.6 Lanthanum 35.71 Titanium 1662

Barium 1236 Manganese 1914 Vanadium 49.8

Cadmium <0.05 Molybdenum 6.9 Wolfram 1.7

Cobalt 14.9 Nickel 11.0 Ittrium 9.0

Chromium 21.2 Lead 822.0 Zinc 39

Copper 8411 Antimony <0.1 Zirconium 70.5

Iron 14160 Stannum 5.5

According to data in the table the dust composition of the ZhCF-1,2 tailing
dump is rather complex and varied; the content of copper, barium, iron, titanium,
lead prevails; contains less cadmium, silver and antimony.

Conclusion. The mining industry has a wide variety of environmental impacts
(Tseshkovskaya Ye. et.al.2021). One of the urgent problems for the mining
and processing industry is the dusting of the beaches of the tailing dumps of
the concentrating factories. In this work, studies have been carried out on the
selection and justification of the most effective dust suppression reagent using
for the tailing dump of the Zhezkazgan concentrating factories -1,2 (ZhCF-1,2).

Analysis of the current situation at the tailing dump ZhCF-1,2, showed that
a significant amount of stored waste and the available dusting area of the beach
surface require dust suppression measures.

A chemical method of dust suppression with the use of reagents form a coating
on the surface of the waste, preventing the spread of dust into the atmospheric
air, is considered.

Studies have shown that Nalco Dustbind reagent proved to be the most
effective among three pre-selected reagents (considering the manufacturer’s
recommended concentration, specific reagent consumption, thickness of the
resulting coating and its mechanical properties).

The monitoring of the concentration of six pollutants in atmospheric air on
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the territory of the tailing dump (suspendedmatter, sulfur dioxide, hydrogen
sulfide, inorganic dust with a content of 70-20% silicon dioxide, PM 2.5 and PM
10 dust) did not reveal an excess for any of the analyzed substances.

The elemental composition of the tailing dump dust also showed the content
of 23 chemical elements in it.

The obtained research results face practical importance for the dust suppression
ensuring on the surface of the tailing dumps beaches of concentrating factories.

The work was carried out within the framework of the research topic
«Substantiation and study of the most effective method for reducing and
gradually eliminating emissions into the environment from the tailing dumps of
the 1, 2, 3 Zhezkazgan concentrating factories».
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