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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.

Kaszaxcman Pecnyonuxacer ¥immoix evlivim akademusicol « KP ¥F'A Xabapnapuol. 'eonozus scane
MEXHUKATILIK bLILIMOAP Cepusichbly &bliblMu dcypHanvinvly Web of Science-miy orcayananzan
nycxacvl Emerging Sources Citation Index-me unoexcmenyee Kabvli0aH2anblH xXabapiatiowl.
Byn unoexcmeny 6apvicvinoa Clarivate Analytics komnanuscol sHcypHanowvl ooaw api the Science
Citation Index Expanded, the Social Sciences Citation Index occone the Arts & Humanities
Citation Index-xe Kabwi10ay macenecin Kapacmwipyoa. Webof Science 3epmmeywinep,
aemopnap, 6acnawsliap Men mekemenepee KOHmeHm mepeHoici Men canacvld ycviHaovl. KP
¥I'A Xabapnapul. I'eonocus sxcane mexHukaivlk ulavimoap cepuscel Emerging Sources Citation
Index-ke enyi 6i30iy K02aMOACMbIK YULiH eH 63eKmi Jcate Dedenoi 2eo0eusl HCaHe MEXHUKANbIK
EbLILIMOAP OOUBIHUA KOHMEHMKE A0aAN0bIEbIMbI30bL DI0Ipeo.

HAH PK coobwaem, umo nayunwiii scypran « Mzeecmusi HAH PK. Cepusi ceonoeuu u mexHu14eckux
HayK» ObL1 npuHsam 0151 unoexcuposarus 6 Emerging Sources Citation Index, o6noénennoti epcuu
Web of Science. CoOepacanue 8 5mom uHOEKCUPOBAHUU HAXOOUMCS 8 CIAOUU PACCMOMPEHUS
komnanueu Clarivate Analytics ona danvneuuezo npunamus sxcypuana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index. Web
of Science npeonacaem kavecmgeo u 2enyoumy KoHmemwma O ucciedogameiel, asmopos,
uzoameneu u yupescoenuu. Bxnouenue Mzeecmus HAH PK. Cepus ceonocuu u mexHuieckux
Hayk 6 Emerging Sources Citation Index oemoncmpupyem Hauty npusepiceHHOCmb K Haubonee
AKMyanbHOMY U GIUAMENbHOMY KOHMEHmMY N0 2€0102UU U MEeXHUYeCKUM HAyKam OJisl Hauile2o
coobwecmaa.



Bbac pexakrop

KYPBIHOB Mypat KypbiHy/bl, XUMHs FBUIBIMIAAPBIHBIH JTOKTOpHL, mpodeccop, KP ¥FTA
akamemuri, Kazakcran PecmyOnmkacekl ¥YnTTeik FeutbiM akaneMusichiHBIH Tpe3uneHTi, AK «/1.B.
COKONBbCKHUI aThIHIAFBl OTBHIH, KaTAIN3 KOHE 3JICKTPOXUMMSI HHCTUTYTBIHBIHY 0ac AMPEKTOpPbI (AMarsl,
Kazakcran) H = 4

PenaxkunuaablK alKa:

ABCAJIBIKOB BbaxbiT Hapuk6aiiyiibl, TeXHHUKa FEUIBIMAAPBIHBIH JOKTOPHI, Tpodeccop, KP ¥FA
JKayanTsl XaTIIBICH], A.b. BeKTypoB aThIHAAFBI XUMHUSI FHUTBIMIAPBI MHCTUTYTH (AnmaThl, Kazakctan) H=
5

I9BCAMETOB Moauaic Kyabicyabl (6ac pegakTopnablH oOpbIHOAcaphl), Te€0JIOrHs-MHUHEpaTOrus
FBUIBIMIAPBIHBIH  JOKTOPBI, mnpodeccop, KP ¥FA akamemuri, «Y.M. AxmencaduHa aTbIHIAFbI
THIPOTEOJIOTHS KOHE F€OIKOJIOTHsI HHCTUTYTBIHBIR» TUpeKTophl (AnMatsl, Kazakcran) H = 2

KOJITAEB Tepoii Koaraiiyasl (0ac pemakTopablH OpbIHOAcapbl), TI'€OJIOTHs-MHUHEPAIOTHS
FBUIBIMIAPBIHBIH 1OKTOPHI, nipodeccop, K.M. CarnaeB ThIHOAFbl Te0JI0THs FHUIBIMAAPHl HHCTUTYTHIHBIH
nupekTopsl (Amvatel, Kazakcran) H=2

CHOY Ipumen, Ph.D, xayeiMuacteipbutFad nmpodeccop, Hebpacka yauBepeurteTiHiH Cy FBUTBIMIAPEI
3epTxaHachIiHbIH qupekTops! (Hebopacka mrarsr, AKII) H = 32

3EJIBTMAH Peiimap, Ph.D, Ttaburn tapux mypaxalbiHbIH JKep Typaisl FeUIBIMAAp OeiiMiHe
NETPOJIOTHSI KOHE Taijanbsl Kaz0amap KEeH OpbIHIApbl callaChIHIAFbl 3EepTTEYJIep/iH IKETeKIIici
(JIonnon, Aurnus) H =37

MMAH®WJIOB Muxani bopucoBu4, TeXHHKa FRUTBIMIAPBIHBIH JOKTOPBI, HaHCH yHUBEpCHTETIHIH
npodeccopsl (Haucu, ®pannus) H=15

HIEH ITun, Ph.D, KpiTali Te0I0rdsTbIK KOFAMBIHBIH Tay T€0JOTHSCH KOMUTETI JUPEKTOPBIHBIH OPBIH-
Oacapbsl, AMEpUKaH/IBIK YKOHOMHKAJBIK Te0JIorTap KaybIMIacTHIFBIHBIH MyTieci (Ilekun, Kprrait) H = 25

OUIHIEP Axcean, Ph.D, [Ipe3neH TeXHUKaIBIK YHUBEPCUTETIHIH KaybIMIACTHIPBUTFAH MPO(ECcCCopsI
(Apesnen, bepmun) H = 6

KOHTOPOBHUY Anekceii IMHIbEBHY, TEOJOTHA-MUHEPAJOTHA FHUIBIMIAPBIHBIH JIOKTOPHI,
npopeccop, PFA akagemuri, A.A. Tpodumyka aTbIHIAFbl MYHal-Ta3 TEOJIOTHSICHI KOHE Teopu3nKa
nHctuTyThl (HoBOoCcHOUpck, Peceit) H = 19

ATABEKOB Buaaaumup EHoxoBuY, XUMUS FEUIBIMAAPBIHBIH TOKTOPEI, benapycs ¥FA akanemuri,
JKana maTepuaniap XuMUsICbl HHCTUTYTHIHBIH KYpMeTTi nupextopsl (Munck, benapycs) H = 13

KATAJIMH Credan, Ph.D, [Ipe3nen TeXHUKANBIK yHUBEPCUTETIHIH KaybIMIAACTBHIPbUIFAaH
npodeccopst (pesnen, bepnun) H = 20

CEUTMYPATOBA Dieonopa IOcynmoBHa, TeoorHs-MHHEPATOTHs FHUIBIMAAPBIHBIH JIOKTOPEI,
npodeccop, KP ¥FA xoppecnonment-mymreci, K.M. CarmaeB arbiHmarsl |eoflorust FHUIBIMIAPHI
WHCTUTYTHI 3€pTXaHaCBIHBIH MeHrepytrici (Anmatsl, Kazakcran) H=11

CAFBIHTAEB Kanaii, Ph.D, kaysimaacteipsuiran npodeccop, Hazapoaes ynusepcureri (Hyp-
Cyiran, Kazakcran) H =11

®PATTUHMH ITaouio, Ph.D, bukokk Musian yHUBEPCUTETI KaybIMIACTHIPBUIFaH Mpodeccopbl
(Munan, Uramus) H =28

«KP ¥T'A Xa0apaapsl. ['eos10rus :x9He TEXHUKAJIBIK FhLIBIMIAP CEPUICHD).
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymri: «Kazakcran PecrryOnukachlHBIH ¥ ATTHIK FRUTBIM akageMusickl»y PKB (Anmartsr K.).
Kazakcran PecmyOmukachiHBIH AKMapar >kKoHe KOFaMIIBIK JaMy MHHHCTPIITIHIH AKmapat
xomuretiaae 29.07.2020 x. 6epinren Ne KZ39VPY 00025420 mep3imMaik 6achUTBIM TipKeyiHe KOHBLUTY
Typaibl KyaJliK. TaKbIPBINTHIK OaFBITHI: 2€0.102Usl, MYHAU JHCIHe 2a30bl OHOeYOIH XUMUSLIbIK
MEXHOA02USLNAPBL, MYHAT XUMUACHL, MEMALOAPObL ALY HCIHE OAAPObIH KOCLIHObLIAPIHBIY MEXHONOUSLCDL.
Mep3iMaiTiri: )KbUTBIHA 6 PET.
Tupaxst: 300 gana.
Penaxmmsaeie Meker-xkaier: 050010, Anmvartsr K., [lleBuenko ker., 28, 219 6eir., Ten.: 272-13-19 http://
www.geolog-technical.kz/index.php/en/

© Kazakcran PecriyOnukachbiHbiH Y JITTHIK FBUTBIM aKajaeMuschl, 2023

TunorpadustHeIH MekeH-Kaitbl: «ApyHa» XK, Anvars! k., Mypar6aes kerr., 75.
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I'naBHBIM pexakTop
KYPUHOB Mypar KypuHoBu4, T0OKTOp XUMHYECKUX HaYyK, Ipodeccop, akagemuk HAH PK,
npe3naeHT HammonansHo# akagemun Hayk PecniyOonuku KasaxcraH, renepanbhelid aupekrop AO
«MHCTUTYT TOTUMBA, KaTanu3a u anekTpoxumuu uM. J[.B. Cokxonbckoro» (Anmatsl, Kazaxcran) H = 4
PenakuumoHHass KoOJJerHs:
ABCAJIBIKOB BaxwpiT Hapuk6aeBu4, TOKTOp TEXHHYECKHUX HaAyK, Mpodeccop, OTBETCTBEHHBIH
cexperapp HAH PK, Uncturyr xumudecknx nayk um. A.b. bekrypoBa (Anmarsl, Kazaxcran) H = §
ABCAMETOB Manuc KyabicoBud, (3aMECTUTEINb TJIABHOTO PEAAKTOPA), TOKTOP TCOJOTOMHUHE pa
JO-TUYECKUX Hayk, mpogeccop, akaaemuk HAH PK, npupekrop HWHCTUTyTa THAPOrE€ONOTHH H
reodkosioruu uM. Y.M. Axmencaduna (Anmatel, Kazaxcran) H =2
JKOJITAEB I'epoii KosaraeBu4, (3aMeCcTUTENb TVIABHOTO PEIAaKTOPa), TOKTOP T€OJIOTOMHHEPATIO-TH
YecKuX Hayk, mpodeccop, mupektop MuctuTyTa Teonormdeckux Hayk uMm. K.M. CarmaeBa (AmmaTsl,
Kazaxcran) H=2
CHOY [Ipumen, Ph.D, acconumpoBanHblii npodeccop, aupekrop Jlaboparopuu BOAHBIX HayK
yauBep-cutera Hebpacku (mrat HeOpacka, CLLIA) H = 32
3EJIBTMAH Peiimap, Ph.D, pykoBoauTenb ucciaeJoBaHU B 00JaCTH METPOJIOTUH U MECTOPOXKICHUN
TMOJIE3HBIX MCKomaeMbix B Otaene Hayk o 3emiie Myses ecrectBeHHor ucropuu (Jloumon, Anrnms) H =
37
IMAH®NJIOB Muxani BopucoBud, 10KTOp TEXHUIECKUX HAYK, Ipodeccop YauBepcurera Hancu
(Hancu, ®pannnsg) H=15
IIEH IMMun, Ph.D, 3amectutens paupekropa Komwmrtera mo ropHoii reonmorum Kwuraiickoro
T€0JIOTHYECKOTr0 00IECTBa, YIeH AMEPHKaHCKOHM acconuanny 3koHoMuueckux reosyioroB (Ileknn, Kurait)
H=25
OUIIEP Axcean, acconuupoBaHHbI Tpodeccop, Ph.D, TexHmuecknii ynmBepcuteT JlpesmeH
(Upe3nen, bepana) H=6
KOHTOPOBHUY Auiekceii DMHIbeBHY, JOKTOP I'€OJIOr0O-MHHEPAIOTHYECKUX HayK, mpodeccop,
akagemMuk PAH, Muctutyt HedterazoBoil reonmoruu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19
ATABEKOB Buaaaumup EnokoBHM4Y, 10KTOp XuMuyeckux Hayk, akagemuk HAH Bbenapycu,
MTOYETHBIN nupekTop MHCTUTYTa XUMUK HOBBIX MaTepraioB (Munck, benapycs) H = 13
KATAJIUH Credan, Ph.D, accommnpoBanusiii mpodeccop, Texunuecknit yauepcuteT (IpesneH,
bepnun) H =20
CEHUTMYPATOBA Daeonopa FOcynoBHa, 10KTOp Ieo0ro-MHHEpaIornieckux HayK, npodeccop,
uynen-koppecnonaeHT HAH PK, 3aBenyromas nabopatopun MuctuTyTa reojorndeckux Hayk um. K.
CarmaeBa (Anmatel, Kazaxcran) H=11
CATI'HHTAEB Kanaii, Ph.D, acconmmupoBanusiii mpodeccop, Hazapbaer yausepcurer (Hypceynran,
Kazaxcran) H= 11
®PATTUHMU IMaouo, Ph.D, accormnpoBanuslii mpodeccop, Munanckuii yauBepcureT BUKOKk
(Munan, Utanus) H = 28

«H3Bectuss HAH PK. Cepus reoioruu u TeXHHYeCKMX HAYK».
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© HauwnonanpHas akagemusi Hayk PecryOnuku Kaszaxcran, 2023

Anpec tunorpaguu: UIT «Apynay», . Anmartsl, yin. MypaTOaeBa,
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Editorial chief
ZHURINOY 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
Editorial board:

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of
NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H = 5§
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

PANFILOYV 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
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© ZH.E. Daribayev'*, A.N. Kutzhanova!, G.I. Issayev? I.G. Ikramov’, D.U. Seksenova*, 2023
'Al-Farabi Kazakh National University, Republic of Kazakhstan, Almaty;
’Khoja Akhmet Yassawi International Kazakh-Turkish University, Republic of Kazakhstan, Turkistan;
3Mukhtar Auezov South Kazakhstan University, Republic of Kazakhstan, Shymkent;
“Abai Kazakh National Pedagogical University, Republic of Kazakhstan, Almaty.
E-mail: tagikhan994@gmail.com

ASSESSMENT OF ENVIRONMENTAL DAMAGE OF NON-FERROUS METALLURGY WASTE
TO THE ENVIRONMENT

ZH.E. Daribayev — Al-Farabi Kazakh National University, Republic of Kazakhstan, Almaty
E-mail: tagikhan994@gmail.com, https://orcid.org/0000-0002-2940-1364;

A.N. Kutzhanova — Al-Farabi Kazakh National University, Republic of Kazakhstan, Almaty
E-mail: Askan_78(@mail.ru, https://orcid.org/0000-0003-3931-2792;

G.IL Issaev — Khoja Akhmet Yassawi International Kazakh-Turkish University

Republic of Kazakhstan, Turkistan,
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I.G. Ikramov — Auezov South Kazakhstan University, Republic of Kazakhstan, Shymkent
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Abstract. In this article, indicators up to the amount of sanitary standards requirements for the
elimination of lead — mixed slag dust rising into the atmosphere from waste collectors of Kazygurt settlement
were determined and a map-scheme of the distribution of slag dust in the atmosphere was drawn. When the
release of environmentally harmful substances into the atmospheric air by lead production, their distribution
in the air from the seeding to the maximum permissible standard level, together with adiabatic and
meteorological factors of the atmosphere, the relief conditions of the production location also have a great
impact. In this regard, in the work on protecting the environment from pollution from production emissions,
the development of an environmental map-scheme of the territory where the enterprise is located is the initial
condition for the study and assessment of environmental pollution by industrial emissions. The map-scheme
of the area where the sources of pollution are located is also necessary to analyze and take into account the
impact of the terrain on the conditions of distribution of pollutants in the atmospheric air, as well as to
determine the location of neighboring sources of pollution, the emissions of which are combined with the
emissions of the source of pollution in question. The hydrographic network of the lead plant originates in the
almond River.

Keywords: slag, warehouse, granule, landfill, front, lead
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AnHotamus. byn makanaga KaselFypT enni MEKeHI KaJJBIKTap KHHAFBIIITAPBIHAH aTMocdepara
KOTEPUICTIH KOPFAChIH apajac KOX MaHIaphIHBIH ayana ceHilyi apKbpIIbl CAHUTAPIIBIK HOPMATHB TaJlallTaphl
MeJIIIepiHe JeHiH KOPCETKIIITepi aHBIKTAIBIN, KOX IIaHJapbIHBIH atMocdepana TapalyblHBIH KapTa —
cxemachl ceI3bULABI. KopFrackiH eHaipici TapanbiHan atMoc(epa ayachblHa KOpILIaFaH OpTaFa 3UsSHABI 3aTTapAbl
IIBIFAPFaH Ke37e, OJapIbIH ayaaa Tapalybl ceOeiHeH IIEKTIK PYKCaT eTUIreH HOPMAaTHB JCHTEHiHE MeiiH
ceitinyine atMoc(hepaHbIH aarabaTalbIK XKoHE METCOPOIOTHsUIBIK (DaKTOpIapbIMEH Oipre OHIIPiC OpHAIACKAH
XKepAiH penbedTiK Karnaibl Ja YAKeH acepi turizeni. OcbiraH OailylaHbICTBI OHAIPIC MIBFapBIHABUIAPBIHAH
KOpIIIaFaH OpPTaHbI JIaCTaHYJaH KOpFay >KYMBICTAPBIHJA KOCIIOPBIH OpPHATACKAaH ayMaKThIH JKOJIOTHSUIBIK
KapTa-CXeMachlH jKacay KOpIIaraH OPTAaHBIH OHJPIC UIBIFAPLIHJBUIAPEIMEH JIACTAHYBIH 3epTTey MEH
OaranayablH Oactankpl mWapTel 0oJbn Tabbuiansl. Jlactay Ke3mepi opHallacKaH aylaHBIHBIH KapTa-CXeMachl
xep OezepiHiH atMocepalblK ayaJarbl JacTayllbl 3aTTapblH Tapaly JKarJaiapbelHa 9cepiH Taigay >KoHe
ecerke ajy YIIiH, COHJai-aK IIbFapbIHBUIAPEI KapalbIll OTHIPFaH JacTaHy Ke3iHIH IIBIFapbIHABUIAPEIMEH
KOCBUIATBIH KOPIII JIaCTaHy KO3JepiHiH OpHAIACKAH JKEPiH aHBbIKTAy YIIiH Je KaxeT. KoprachlH 3aybITHIHBIH
runporpadusbik kernici bamam ezenineH 6acray ananel. bagam e3eHi ApbIC ©3eHIHIH COJ XKaK cajlachl OOJIBIIT
TaOBUIA/IBI J1a, O Tasac )KOTaChIHBIH CllleMIIepiMeH xanrachin, bagam TaynapeiHan (Ak bacray) 6acrananbr.
Con cebenti bamam e3eHi OactanaThlH JKOFapFbl aFbICBIHAA OJ TAyJbl JKIHIIIKE aHFAPMEH aFbIll OTill, ai
aHFap/aH IIBIKKaH Ke3/ie TYPaKThl apHACKI KOK 63 e H/Iepi apackinaa cerinesni. bagam e3¢Hi apHACHIHBIH
€HI MEeTAJUTYPrHUsIIBIK KOCIIOPBIH OpHANACKaH kep aynanbiHaa 0,5 — TeH 38 M-re JeiliH aybITKU/IbI, ©3¢HHIH
opramra teperairi 0,22-nen 0,75 M-re AeiiH eKEHAIr aHbIKTaIFaH. O3C¢HJEr Cy JCHTCHiHIH JKOFapbLIayhl
KapbIH KapKbIHIBI €pyiHEeH KoHE KATThI KaybIH-IIATBIHHAH OOJATHIHIBIFRIMEH TYCIHAIpiIE .
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AnHoTanus. B nanHo# cTathe onpeaeneHbl MOKa3aTeIu pacCeMBaHUs CBUHIIOBO-IILIAKOBOM ML,
MOJHUMAIONIHECST B atMocdepy M3 IIIAKOXPAHWJIMIIA CBHHIIOBOTO 3aBOjJia, I'PAaHMYAINETO C IOCEIKOM
KaspIrypT, 10 BeTHYHHBI CAHUTAPHBIX HOPM U TI0 HUIM COCTaBJIEHa SKOJIOTHYECKas KapTa-CXeMa pacCeHBaHUSA
CBUHIIOBO-IIUTAKOBOK mbuTM B atMocdepe. Ilpu BBIOpOCax CBHUHIIOBBIM IPOU3BOJCTBOM B aTMochepy
9KOJIOTHYECKH BPEIHBIX BEIIECTB HA MX PACCEMBAHHUE B BO3IyXe A0 MPEIEIbHO JOMYCTIMOTO HOPMAaTHBHOTO
YPOBHS OOJIBIIIOE BIUSIHUAE OKA3bIBAIOT aIMabaTHYECKIe U METEOPOJIOTHUecKre (PakTopbl aTMOCHEPHI, a TAKKE
penbed MECTHOCTH, TJe PACIIOIOKEHO MPOU3BOACTBO. B CBs3M ¢ 3THM, B paboTax Mo OXpaHe OKPYKaIoIIeH
cpenbl OT 3arpsA3HEHUS NPOU3BOJCTBEHHBIMH BBIOPOCAMH, CO3JaHHE DKOJOTHYECKOH KapThI-CXEMBI
paccevBaHMs IUIAKOBOH MbUIM B aTMOC(EPHOM BO3AYyXEe  TEPPUTOPUH, HA KOTOPOH PACIIOIOKEHO
MIPEATNPUATHAC SBISIETCSI WCXOJHBIM YCIIOBUEM HW3YYCHHUS W OICHKU 3arpsS3HCHUS OKPYKAIONMIEH Cpembl
MPOM3BOACTBEHHEIME BBIOpocaMu. Kapra-cxema paccewBaHHS BBIOPOCOB, TJ€ PACHOJIOXKEHBI HCTOYHUKH
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3arpsi3HEHHS, He0OX0MMa JJIsl aHAJIM3a M ydeTa BIUSHHA pesibedpa MECTHOCTH Ha YCIIOBHS pPacIipOCTPaHEHUS
3arpsI3HAIOIINX BEIIECTB B aTMOC(EPHOM BO3IyXE, a TAKKE JUIS OIPEAEICHHS PACIIOJIOKECHUS COCEIHHX
HCTOYHUKOB 3arps3HEHUs, BEIOPOCH KOTOPOTO COYETAIOTCS C BBHIOPOCAMM PAaccMaTpPHBAaEMOr0 HCTOYHHUKA
3arpsi3HeHus. ['uaporpaduyeckas ceTh CBHHIIOBOTO 3aBoja OepeT Hauaiao oT peku bamam. Pexa Bamam —
JIEBBIN IIPUTOK PEKH ApBICh, IPONOJDKaeTCs oTporamu Tanmacckoro xpedra u HaunHaercs ¢ bagamckux rop
(Ak Bbacray). [losToMy BBepX 1o TeueHHIO, TAe HaunHaeTcs peka bagam oHa TedeT mo y3koil ropHOH JonuHe,
a BBIXOJSI U3 IOJIMHBI, paCCEMBAETCA CPEAU €€ OTI0KEHHI, He MMest ocTosiHHOTO pycna. lllupuna pycna pexn
Banam konebnercs ot 0,5 1o 38 M B palioHE pacrOIOKEHHUS METAJLTyPTUYeCKOTO MPEANPUITHS, & CPEIHSS
riyouna peku coctasiuser ot 0,22 1o 0,75 m.
KuroueBble ci10Ba: 113K, CKIIaj, TpaHylia, TEPPUKOH, GPOHT, CBUHEL

Introduction

In the Republic of Kazakhstan, there is almost no state system of waste management, which includes
monitoring, storage, recycling and disposal of industrial and household waste. More than 20 billion tons of
production and consumption waste, including 6.7 billion tons of toxic waste, are accumulated in the territory
of Kazakhstan. As a result of these, soil, underground and surface water in many regions are subject to intense
pollution by industrial waste. The constant increase in the amount of waste stored in warehouses creates new
man-made landscapes. With the increase in the height of heaps and terricones, they are becoming intensive
sources of dust generation (concept of environmental safety of the R.K., 2003: 8-9).

Due to the low availability of useful components in deposits, the production of non-ferrous metals is
accompanied by the generation of many man-made wastes. One of the ways of rational use of mineral raw
materials and saving of natural resources is to improve the technology of complex recycling of production
waste, to create low-waste and zero-waste technologies, to use out-of-balance ores poor in useful components,
beneficiation waste and solid metallurgical waste as raw materials for production processing. It is known that
the use of waste from this industry in the republic is currently at a low level (Zharkenov, 1997: 14-17).

Today, about 20 tons of raw materials are produced per year for each inhabitant of the planet, and
during the consumption of 800 tons of water and 2.5 kW of energy, about 90-98 % of them are collected as
waste. If in developed countries 90 % of agricultural waste, 98 % of car bodies, and 90 % of used oils are
disposed of, on the contrary, a significant part of industrial and construction waste, mining and metallurgical
production waste is practically not fully disposed of. In this regard, humanity's use of environmental resources
on a huge scale in order to improve their lives, and the incalculable use of unknown waste created from it
without making it harmless, causing environmental disasters such as global climate warming, depletion and
depletion of the ozone layer.

Thus, literature data shows a continuous increase in the amount of non-recyclable industrial waste
during the work of global enterprises. Most of the world's waste, including hazardous waste, is collected in
landfills or buried, depending on the degree of hazard. Currently, it is known that the amount of recycling of
industrial waste does not exceed 20 % of their total volume (Lavrov, 1993).

Until now, only one-tenth of ash and slag has been taken into the economic circulation, including less
than 4 % of phosphogypsum and coal enrichment waste, one-fifth of non-ferrous metallurgy slag, and the
waste of the mining industry complex is not processed and sent to the places where the waste is stored
unchanged. In particular, more than 200 million tons of phosphogypsum wastes, 600 million tons of
metallurgical slags, flotation enrichment wastes of non-ferrous and rare metal ores, pyrite burns, phosphate
and vanadium slags containing titanium require special attention (Wozniak, 1994).

Relevance of research.

According to the data of "Kazgidromet" hydrometeorological center in Turkestan region, Southern
Polymetal Closed Joint Stock Company “SouthPolimetall” JSC is the main source of atmospheric air pollution.

The open storage of granulated slags of Yuzhpolymetal JSC is located on a specially allocated land
plot of the territory of "SouthPolimetall" JSC metallurgical complex, on the right bank of the Badam River.
Dimensions of the open storage: the granulated slag is placed in the form of 6 individual terricones. The total
area is 1.5 hectares, the distance from granulated slag storage warehouses to residential buildings is 1.5 km, to
the border of the sanitary protection zone — 1.0 km, to the Badam river — 100 m, the size of the sanitary
protection area is 1000 m. As of 2007, 966,631 tons of granulated slag were stored there. According to Safety
Regulations and Norms (SR&N) 2.01-82, the climatic characteristics of the area where the slag heap is located
corresponds to the IV-g area, the average monthly temperature in the coldest months - January is -2 oC —16
oC. On some days, the temperature here can drop to —34°C. In the warmest month - June, the average monthly
temperature ranges from +25°C to +28°C, and sometimes the air temperature can reach +45°C. In the area
where waste is located, the annual amount of precipitation is 490 mm, and its minimum amount is 322 mm. In
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addition, the maximum amount of precipitation here is 648 mm, the average barometric pressure is 718 mm,
and the average wind speed in January and June is 2.8 m/s in all directions. The magnitude of seismic
movement of the place where the slag waste storage warehouses of the lead factory are located is 7 points
according to the KNzE. Average relative air humidity: 67 % in the coldest winter months, 21 % in the hottest
summer months.

Cold winds blowing from the west and north-west in the summer months do not bring precipitation to
this place and prevent a significant decrease in the surface temperature. The opposite front of such a wind is
mostly dry, and only in special cases precipitation falls here, that is, the passage of wind currents during this
period mainly contributes to the strengthening of the wind and the formation of dust storms. That is, the
meteorological conditions here are not suitable for self-purification of the atmosphere, on the contrary, it
worsens the rapid self-purification of the air pool of slag dust rising into the air from waste storage areas, and
the high air temperature of 40—45 oC in summer makes it difficult for the slag dust to dissipate in the air and
has a negative effect on human health.

The hydrographic network of the Lead Plant originates from the Badam River. The Badam River is
the left tributary of the Arys River, and it continues with the spurs of the Talas Ridge, and "Ak Bastau" begins
from the Badam Mountains. That's why in the upstream, where the Badam River begins, it flows through a
narrow mountain valley, and when it leaves the valley, it dissipates among its sediments without a permanent
channel. The width of the Badam river channel varies from 0.5 to 38 m in the area where the metallurgical
enterprise is located, and the average depth of the river is from 0.22 to 0.75 m. The increase in the water level
in the river is explained by the rapid melting of snow and heavy rainfall. In May, the average monthly
maximum consumption of water is 5.42 m3/second, but its minimum consumption is 0.16 m3/second. When
the water flows in this area, it is ensured that its bottom consists of alluvial sediments. The general direction
of the flow of these waters from east to west is part of Sairam - Badam Hill. According to the results of the
inspection on the effect of industrial wastes on the quality of surface waters of the Badam River, the
concentration of lead in the upper and lower reaches of the Badam River is from 0.0063 mg/1 to 0.0187 mg/I,
copper is 0.005 mg/I1. from to 0.0006 mg\l, and iron from 0.03 mg\l to 0.05 mg\l.

Research materials and methods.

The results of the inspection on the effect of industrial waste on the qualitative composition of surface
waters of the Badam River showed that the concentration of lead in the surface water of the Badam River in
the channel in the upper and lower parts of the enterprise was from 0.0063 mg/1 to 0.0187 mg/1, copper 0.005
From mg\l to 0.0006 mg\l, iron increases from 0.03 mg\l to 0.05 mg\I.

In atmospheric air, heavy metals exist in the form of organic and inorganic compounds in the form of
dust and aerosols.

At the same time, lead, cadmium, copper and zinc aerosols mainly consist of their submicron particles
with a diameter of 0.5—1 pum, and nickel and cobalt aerosols mainly consist of large dispersed particles (more
than 1 um) formed during the burning of diesel fuel.

Technogenic release of heavy metals into the environment occurs in the form of gases and aerosols
(sublimated metals and dust-like particles) and in wastewater.

In high-temperature technological processes, heavy metals are released into the atmosphere in the form
of submicron aerosol particles, which dissolve relatively easily in sediments. This shows that heavy metals in
precipitation can participate in migration processes of the ecological system: soil-plant, soil-water, etc.
(Danilov, 1997).

During precipitation, heavy metals migrate in different forms: Mo, Au in the form of anions, and Zn,
Co, Cd, Cr elements in the form of cations change places in water and soil. The intensity of heavy metals
entering water surfaces and soil through atmospheric precipitation is as  follows:
(Fe>Mn)>>Pb>Zn>Cu>Ni>Cr>Ag (Korabeva, 1991).

In 2001, the highest level of atmospheric air pollution of the factory territory was determined in the
south-west direction, where the concentration of lead aerosol was 29.7 times its maximum permissible
concentration (0.0003 mg/m3), in the north-east direction 9.7 times, in the south- It was determined that it
exceeds 2.7 times in the eastern direction, and 10.3 times in the central region. The average annual
concentration of lead aerosol in the atmospheric air of the factory territory reaches from 0.002 to 0.0074
mg/m3. At the same time, the highest average annual concentration of lead aerosol is observed in the
southwestern part of the factory territory, where its concentration reaches 0.0074 mg/m3, and its lowest
average annual concentration is in the southeastern part of the factory territory (0.0008 mg/ m3) is registered.

In this work, an ecological map-scheme of waste accumulators was drawn to determine the influence
of open warehouses storing slag wastes of the Shymkent lead factory on the level of environmental pollution.
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Creating such an ecological map is the initial condition for the study and assessment of environmental
pollution. A map-scheme of the location of pollution sources is necessary to analyze and take into account the
influence of the terrain on the conditions of distribution of pollutants in the atmospheric air, as well as to
determine the location of neighboring sources of pollution, the emissions of which are combined with the
emissions of the considered pollution source.

It is possible to determine the level of dangerous concentration of waste for the environment by
determining the distance of distribution of the ambient air from the sanitary protection zone of the location of
production waste in the northern direction with the most wind.

Several environmental factors affect the distribution of harmful substances in the atmosphere:

a) temperature stratification of the source of pollution - coefficient A, which affects the horizontal and
vertical distribution of harmful substances from the source of pollution due to the climatic features of the local
area (the coefficient of temperature stratification for Kazakhstan is a dimensionless value of 200);

b) atmospheric air temperature;

¢) wind speed and direction.

The speed and direction of the wind in many cases determine adverse meteorological phenomena that
affect the distribution of harmful substances and thus pollute the atmospheric air. In this regard, it should be
noted that, from an ecological point of view, each source of pollution and direction of harmful substances is
characterized by a particularly dangerous wind speed.

Table 1 shows the wind parameters of the Shymkent city along the eight main wind directions.

Table 1. Wind parameters in eight directions of the city of Shymkent

Wind directions

N [N [E |sE [s  [sw [w |nw
January
Repeatability 4 8 32 24 6 11 8 7
Average speed 1,6 2.7 2,6 2.8 5.4 5.1 2.9 22
July
Repeatability 9 22 25 12 3 6 8 15
Average speed 3,6 5,6 2,8 2,7 3,8 4,2 3,3 3,2

The “SouthPolimetall” JSC is located in the densely populated southwestern part of the city.
Unfavorable wind directions are the south and south-east areas. They blow in these directions in 26 % of cases,
that is, harmful emissions from pollution sources are transported over settlements in every third case.

The main pollution of the central, north-western and south-eastern regions of the city by lead aerosol
is explained by the prevailing level of the wind direction in these directions (21 and 26 %, respectively). The
lowest level of lead contamination of environmental objects in the north-eastern region of the city is explained
by the significant distance from the lead plant in this region and the lowest level of wind speed in this direction
(10 %) (Solomentsova, 2002).

According to the monitoring data, the assessment of the level of atmospheric air pollution carried out
in the research works in accordance with the environmental document 03.3.0.4.01-96 describes the level of
atmospheric air pollution as permissible concentrations for the industrial site of the plant and for the slag heap
at the border of the sanitary protection zone and in the area of the plant. However, the harmful effects of aerosol
particles of heavy metals rising from waste collectors on windy days have not been identified in the monitoring
documents.

Even after the extraction of non-ferrous metals, slags can be used in the production of cement and
building materials, since lead production slags contain up to 75-85% iron, calcium and silicon oxides (Bagova
etal., 2021).

According to the laboratory data of the Sanitary epidemiological control (SEC) of Turkestan region,
in 2014, at a distance of 500 m from the enterprise, there was a 62-fold exceedance of the norms of the SEC
for sulfur dioxide, 32-fold for inorganic dust, 43-fold for lead, and 3-fold for hydrogen sulfide. According to
the data of the hydrometeorological center of RMC "Kazgidromet" of Turkestan region, in 2013, there was a
12-fold increase in the norms MPC of inorganic dust, a 68-fold increase in carbon monoxide and a 12-fold
increase in nitrogen dioxide. According to the results of control instrumental measurements, abnormally high
emissions of pollutants into the atmosphere were determined: sulfur dioxide - 1.04 times and nitrogen dioxide
- 1.6 times.

There are methods of assessing atmospheric air quality from the point of view of environmental
hazards (Muzalevsky et al., 1988). However, determining the ecological condition of the environment through
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pollution indicators and indices is considered to be the most suitable method in practice. Oxidation of sulphide
minerals, which are the polluted components of the natural environment, leads to the release of chemical
elements dangerous to the environment from ore raw materials and mine tailings, pits and infiltration waters
that form sulfuric acid (Bagova et al., 2021).

Quality indicators of the atmosphere are the environmental safety coefficient (EQ) and the Air
Pollution Index (API). These indicators make it possible to determine the degree of pollution of the
environment with harmful substances for the purpose of environmental safety which can be determined by the

following formula:
MPCy,

= e ()

1
O B~ MPCoc— Cb

where: Pi-environmental safety coefficient;

MPCg, — results of average daily maximal permissible concentrations of harmful substances;

MPC ot — the maximum-one-time concentrations of harmful substances;

Cy - the background results of the concentration of harmful substances in the atmosphere.

In order to assess the pollution of the environment of the area where the slag wastes mixed with lead
are located in Shymkent's slag plant, it is necessary to determine the amount of slag dust, as well as the amount
of lead aerosols and inorganic dust (SiO2) contained in them, rising into the atmosphere on windy days. As a
result of our research, at an average annual wind speed of 2.8 m/s, lead-mixed slag and SiO, dust measured in
g/s are emitted from the surface of granulated slag heaps into the atmosphere. Inorganic slag dust emissions
spread in the direction of the wind towards the Kazygurt settlement bordering the edge of the warehouse where
it is stored.

Research was carried out to analyze the lead content in the blood of children living in the zone of
influence of the former lead plant. It was found that the lead content in the blood of children is on average 20.1
mcg/dL, and the average value in the contamination zone is 28.07 mcg/dL (Salybekova et al., 2015).

According to the regulatory documents, the environmental hazard of granulated slag dust is at the 3rd
class level, and the lead contained in slag dust is at the 1st level of danger, and its MPC = 0.0003 mg/m?, and
silicon dioxide (Si0») is at the 2nd level of ecological danger and its MPC = 0.02 mg/m3. If root crops are
very susceptible to macrosporiosis, the content of carotene and sugar in root crops is reduced by 2040 (Isaev
et al., 2022). Therefore, to improve the ecological condition of this locality, it is necessary to determine the
environmental safety factor. That is, the ecological safety coefficient allows to evaluate the results of the
activities carried out to improve the ecology of the local area.

If nj = MPCpot / MPCy, in the ratio, then the environmental safety coefficient is determined by the
following formula:
ni—1 MPCaq

ni Cract

o=

2

Based on the results of ecological indicator analysis, the formula is reduced to the following form:

1S

p i=1p, *

The ecological safety coefficient of Kazygurt settlement determined by this method of calculation is shown in
Table 2 below.

Table 2. Results of calculation of atmospheric air quality indicators

Indicators | Concentration of harmful substances in the air, mg / m®
Quantitative results

MPCaa 0,0003

MP Cmol O, 1 5

Hazard Class 1

Relative number N MPC

Bi— environmental safety coefficient

Kazygurt settlement

Environmental indicator based on analysis results 0,535

The environmental safety indicators determined in this way are compared with the environmental
analysis indicator shown in Table 3, which evaluates the degree of atmospheric air pollution.
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Table 3. Environmental indicator based on the results of the analysis

Tannay HoTIKeIepi Heri3iHaeri skoJIorusuIbIK nHaukaTop | Qualitative description of the degree of ecological danger
0,01-0,1 An accident

0,1-0,2 Test

0,2-0,4 Dangerous

0,4-0,8 Transient boundary of environmental danger

0,8-1,0 Limited

1-2 Acceptable

2-4 Satisfying

4-7 Good

Above 8 Background

The result of comparing the environmental hazard coefficient and the environmental indicator of the
analysis presented in this table shows that the territory of the village of Kazygurt, located 930 m from the
border of this slag storage, is located at the transitional boundary of the environmental hazard of the influence
of slag dust rising from the territory where lead slag waste is stored.

In addition, as a result of the study it has been found that teachers who seek to control behavior tend
to be obsessive (Zhongzhong et al., 2022).

However, the ecological indicator does not provide a complete ecological description of settlements
located near industrial sites and cannot indicate the distribution area of environmental hazards caused by wind.
Therefore, in order to assess the distribution of slag dust from pollution sources into the environment, it is
necessary to create an ecological map-scheme, and determine the distribution diagrams of slag dust.

Lead smelting slags (LSS) are hazardous waste containing heavy metals (Cr, Ni, Cu, Zn, As and Pb
improper disposal can cause irreparable damage to the ecosystem (Biswas et al., 2020).

In the ecological map-scheme of the territory where the sources of pollution are located, the amount
of air pollutant depletion to the level of MPC is determined. The environmental hazard of wind should be taken
into account before making a schedule of distribution of harmful substances up to the level of MPC in the map-
scheme. Environmentally dangerous winds, instead of reducing the concentration of harmful substances rising
into the atmosphere, on the contrary, contribute to their subsidence and increase the concentration of harmful
substances in the surface layer of the atmosphere.

Interestingly, the ratio of cadmium concentration in the root to the soil (bioaccumulation coefficient)
More than 1, centella Asiatica may be a potential source of cadmium bioaccumulation (Kunting et al., 2022).

The speed of the environmentally dangerous wind, which increases the concentration of harmful
substances in the surface layer of the atmosphere, depends on the speed of lead aerosols rising from the surface
of waste collectors, i.e. vim. If vm >2, then u,=2.2¢vn,. The highest concentration of harmful substances in the
surface layer of the atmosphere during an ecologically dangerous wind is determined by the following formula:

Cow=T1" Cn, “

here R is a dimensionless quantity characterized by the ratio r = U,/ vp.

If Um/ vm = 3/1406 = 0.00235, then r is determined by the following formula:
r=0,67-(U/v,)+1,67-(u/v, ) -134U/v,) =0,0022 (5)

Since the highest concentration of lead aerosols in the atmosphere during ecologically dangerous
winds is Sfgmi = 0.0016 mg/m3, its distribution in dangerous winds is not considered. Therefore, when
determining the dispersion of harmful substances in the surface layer of the atmosphere up to the level of SRK
and during the determination of the boundaries of the distribution of slag dust depending on the wind speed,
the maximum distance of their spread in the air is determined due to the fact that the highest concentration of
slag dusts is Cn = 0.21 mg/m?® during the ecologically dangerous wind.

Therefore, it is imperative to assess the bioavailability of PHEs in the soil of mining/smelting sites in
order to determine soil standards for mining and metallurgy with regional characteristics (Kunting et al., 2022).

Since the outer border of the Kazygurt settlement is 930 m away from the waste collectors, in order to
determine the distance of the slag waste rising from the waste storage warehouses to the air level of MPC, in
addition to the maximum distance where the maximum concentrations of slag particles are known, the vertical
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scattering coefficient (S;) of the slag dust in the direction of the lead aerosols (Y) rising into the atmosphere
determined by the following formula:

1

2 4
1+8,4- U(yj 1+28,2- Uz(yj

(6)

S, =
X X

Calculations made using the results of the conducted research and the formulas given above, allow to
determine the concentration of dispersion of harmful substances at the calculated points from the waste
collectors to the settlement of Kazygurt, located 930 m away, and by connecting them with a line, a scattering
diagram of lead aerosols is drawn up to the level of MPC. Such calculations made sure that the distribution of
lead aerosols in the atmospheric air in the southeast direction of the wind up to the level of MPC covers the
territory of Kazygurt settlement close to the warehouse.

Figure 1 shows the diagram of the distribution of slag dust in the atmosphere determined as a result of
these calculations.
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Figure 1. Map-scheme of slag dust dispersion in the air

If we consider the accumulation of production waste as a source of environmental pollution, the
sanitary break distance, which is determined by the distribution distance of its sanitary protection zone from
the wind speed divided into chambers to the level of MP, is determined by the following formula:

-1, F
P

0

()

where: Lo is the distance of distribution of harmful substances to the level of MPC and is determined by the
X/Xm ratio, m;
P-wind speed;
Rumbas of Py-wind.

If we take the scattering concentration of harmful substances in the form of ¢, mg/m? up to the level of
MPC, then the formula C = S; * Cm can be reduced to the following form:

S1=TJK/ Cn ®)
In this regard, the distribution distance of harmful substances from the accumulations of granular slag

to the level of MPC is the same, therefore, as shown in the figure, the distribution boundary of lead aerosols is
determined depending on all 8 directions of the wind as follows:

L= 2456 —=3733 m Ls= 2456 — =3537 m
12,5 12,5
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Lag = 2456 % = 1768 m Lsw= 2456 é =786 m
Lp=2456-=393m Lw=2456-=1179m

Lep = 2456 22 = 4715 Law = 2456 -2 = 3537
SE= 125 m NW = 125 m

According to the results of these calculations, it was known that the concentration table of the
boundaries of the distribution of slag dust, depending on the 8 directions of the wind, is reduced to the level of
SRK, and covers the territory of the south, north, south-west and north-east directions of the wind. Among the
wind directions, the south-west direction is the most frequent compared to other winds, so it was determined
that Kazygurt settlement, located in this direction, is in an ecologically dangerous area..

Conclusion

It was found that the slag dust rising into the atmosphere on windy days from the storage of slag
residues of the lead factory of JSC "YUPM OK" pollutes the settlement of Kazygurt, which is adjacent to the
storage, to an ecologically dangerous level. The map-scheme showing the dispersion of slag dust flying into
the air from the surface of the warehouse storing lead slag showed that the slag dust pollution of Kazygurt
district, located 930 m from the enterprise, exceeds the standards of the MPC by 1.8 times.
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