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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 Pecnyonuxacol ¥nmmoix eoinvim akademusicol « KP ¥£A Xabapnapwi. ['eonoeusi scane
MEXHUKATLIK SbLIBIMOAD CEePUsChly blIbIMU JCypHAIbIiHbIY Web of Science-miy oicanananean
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
Byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol scypHanowvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvi0ay macenecin xapacmuipyoa. Webof Science szepmmeywiinep,
asmopnap, bacnawbliap MeH meKemenepze KOHmMenm mepenoiei MeH canacvih Ycuvlhaovl. KP
¥I'A Xabapnapwi. 'eonozus scone mexuuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yuiik ey 03eKkmi Jicane 6e0eNoi 2e0102Usl HCIHE MEXHUKATBIK
EbLILIMOAp OOUbIHULA KOHMEHMKE A0a0blebIMbI30bl OLI0IPeOi.

HAH PK coobwaem, umo nayunoiii sicypran «Mzeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
Hayk» 6vL1 npunam 0 undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uUHOEeKCUpO8aHUU HAXOOUMCS 8 CMAOUul paccmMoOmpeHus
xomnanueu Clarivate Analytics ons danvueiiueeo npunsmus sicypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index. Web
of Science npeonacaem xavecmeo u enyOuHy KOHmMeHmMa Ol UCCledosamenel, asmopos,
uzoamenei u yupescoenuil. Brmouenue Hzeecmusi HAH PK. Cepus ceonocuu u mexHuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYanbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102UU U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmaa.



Bac penakrop

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

FplabiMu XaTiibl

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

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFb! XUMUS FBUIBIMIAPEI 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 KaybiMaacToiFbiHbIH Mylieci (ITexun, Keitait) 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 PecryOnukachiHbIH ¥ITTHIK FBUIBIM aKageMuscel, 2023

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 HCKomaeMbIX 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)
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© HarmmonansHas akagemus Hayk Pecrryonuku Kaszaxcran, 2023
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

ZHOLTAEV 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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© L.G. Ikramov'", G.I. Issayev?, N.A. Akhmetov?, SH.K. Shapalov!,
K.T. Abdraimova?, 2023
"Mukhtar Auezov South Kazakhstan University, Shymkent; Kazakhstan;
’Khoja Akhmet Yassawi International Kazakh-Turkish University,
Turkistan, Kazakhstan.

E-mail: ilias_91_24(@mail.ru

RECYCLING OF PRODUCTION WASTE AND
ENVIRONMENTAL IMPACT ASSESSMENT

Ikramov I.G. — 3" year doctoral student, Auezov South Kazakhstan University, Shymkent, Kazakhstan
E-mail: ilias 91 24(@mail.ru, https://orcid.org/0009-0007-7454-6339;

Issaev G.I. — Candidate of technical sciences, Khoja Akhmet Yassawi International Kazakh-Turkish
University, Turkistan, Kazakhstan

E-mail: gani.isayev@ayu.edu.kz, https://orcid.org/0000-0001-5120-8387;

Akhmetov N.A. — PhD, Khoja Akhmet Yassawi International Kazakh-Turkish University, Turkistan,
Kazakhstan

E-mail: nurlan.akhmetov(@ayu.edu.kz, https://orcid.org/0000-0002-5308-0425;

Shapalov SH.K. — PhD, Auezov South Kazakhstan University, Shymkent, Kazakhstan

E-mail: shermahan_1984(@mail.ru, https://orcid.org/0000-0002-3015-5965;

Abdraimova K.T. — Candidate of Biological Sciences, Khoja Akhmet Yassawi International Kazakh-
Turkish University, Turkistan, Kazakhstan

E-mail: kuralai.abdraimova@ayu.edu.kz, https://orcid. org/0000-0002-6390-2111.

Abstract. In this article, a method of agglomeration annealing in the production
of porous aggregates is proposed. Prerequisites were also created for expanding the
permissible limits of changing the chemical composition of industrial waste suitable
for the production of the unit, ensuring high performance of the thermal installation,
complete mechanization and automation of the entire production. It is noted that the main
advantage of agglomeration processing of lead waste and the production of sinter based
on them is the small size of the unit. In the research work, the method of quantitative
characterization of the flora of epiphytic lichens was used to determine the effect of
atmospheric pollution on green plants in the environment, in such a bioindication study
it was found that the use of lichenology techniques for black trees often found in the
southern regions of the country. The main method of passive indication of lichens is the
observation of changes in the relative number of lichens. For this purpose, measurements
of the projection coverage of lichen were carried out on test sites selected at the site of
air pollution by lead waste, where the average values of the projection coverage for the
studied lichen zone were obtained. Such research work was carried out by measuring
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the protruding lichen coatings on trees growing on another, in order to comparatively
assess air pollution in the locations of production facilities.
Keywords: ash, slag, lead, zinc compounds, atmosphere, pollution

© I.F. Uxpamos", F.U. Ucaer?, H.A. Axmetos?, III.K. [ITanasnos!,
K.T. A6npaumona?, 2023
'M.Oyes0B atbigarsl OHTYCTiK Kasakcran yauBepeuteti, [lIpimkent, Kasakcran;
Koka Axmer Slcayu aTbIHIarbl XalbIKapaIbIK Ka3aK-TYPiK YHUBEPCUTET,
Typkicran, Kazakcran.

E-mail: ilias 91 24(@mail.ru

OHJIIPIC KAJIJIBIKTAPBIH KAIITA OHJIEY )KOHE
KOPILIAFAH OPTAFA OCEPIH BAFAJIAY

Hxpamos N.F. — 3-xypc nokropant, M.Oye30B arsiagarst OHTycTiK Kazakcran yausepcureti, IIIsIMKeHT,
Kazakcran

E-mail: ilias 91 24(@mail.ru, https://orcid.org/0009-0007-7454-6339;

HcaeB F.U. — Texuuka reuIbIMIapbIHbIH KaHauaatsl, Koxa Axmer Slcayn arbiHIarbl XalblKapasibIK
Ka3ak-TYpik yHuBepcureti, Typkicran, Kasakcran

E-mail: gani.isayev@ayu.edu.kz, https://orcid.org/0000-0001-5120-8387;

AxmetoB H.A.- PhD, Koxxa Axmer Slcaym arsiaars! XablKapasblk Ka3aK-TYPiK YHUBEpCHTETI, TypKicTaH,
Kazakcran;

E-mail: nurlan.akhmetov@ayu.edu.kz, https://orcid.org/0000-0002-5308-0425

Mlananos III.LK. — PhD, M.Oye3o0B arsiagarst OnTycTik Kasakcran yausepcureri, llIsivkent, Kasakcran
E-mail: shermahan_1984(@mail.ru, https://orcid.org/0000-0002-3015-5965;

AoapaumoBa K. T. — buonorus reuibIMaapeiHblH  Kanaunatsl, Koka Axmer Scayu aTbIHAaFbl
XarbIKapalbIK Ka3ak-Typik yHuBepcureti, Typkicran, Kazakcran

E-mail: kuralai.abdraimova@ayu.edu.kz, https://orcid. org/0000-0002-6390-2111.

AnHoTtanusi. Byn makanmana keyekTi arperartapibl OHIIpyne arlioMeparisuIbIK
Ky#zipy amici KanacTelpbuibl. COHBIMEH KaTap arperar eHAipyre >kapaMibl ©HepKCil
KaJIBIKTaPbIHBIH ~XUMISUTBIK KYPAaMBIHBIH ©3T€pyiHIH pYKCar eTiIreH MHIeKTepi
KEHEHTIICTIHI, JKbUTy KOHIBIPFBICHIHBIH JKOFaphl OHIMILIITT KaMTaMachl3 €TLIETIHi,
OYKi @HIipiCTi TONBIK MEXaHUKAJIAHIBIPY JKOHE aBTOMATTAHABIPY YILiH aJIFbIILIAPTTaphl
xacanel. KoprachlH KaJlABIKTaphlH arioMepalusuIbIK KallTa OHACYIiH KoHEe OJapAbIH
HETi31H/e aITIONOPHT ATyAbIH HET13T1 apTHIKIIBUTBIFbI ArPETaTThIH LIaFbIH Ta0apHTi OOMbII
TaObUIATHIHBI OasHAaIbl. 3epTTey KYMBICHIHIA aTMOC(epaHbIH JacTaHy JeHIeHiHiH
KOpLIaFraH OpTafaFbl JKaCbUl ©CIMJIKTEpre ocepiH aHbIKTayAa SMUGHUTTI KblHAJAp
¢ropacblHa CaHIBIK cUNaTTaMa oici NalJanaHbUIAbl, MYHIAH OHMOMHIMKAIMSIBIK
3epITeyAe eNiMi3[iH OHTYCTIK aMakTapblHAA JKWi Ke3IECEeTiH Kaparaj araliTapblHa
JIUXEHOJIOTHSI 9MIiCTEMECIH Nainanany THiMai Ooibin TaObLabl. OHBI NaiaTaHyIbIH
BIHFaWJIBUIBIFBl aFalliTa ©CeTiH KbIHajap TypJepiHe HAKThl aHBIKTama Oepydl KasKeT
eTnelTiHairiMen Tycinaipingi. KeiHanapabiH naccuBTI MHAMKAUUSACHIHBIH HET13T1 oici
KBIHAHBIH CaJIBICTBIPMAJIBI CAHBIHBIH ©3repyiH OakpLiay 00mbIn oThIp. O YIiH KbIHAHBIH
MPOESKIMSIIBIK JKaMBUIFBICHIH OJIIIEY ayachl KOPFACHIH KaJIbIFBIMEH JIACTAHFAH JKepAe
TaHAaJbIHBII bIHFaH CHIHAK allaHJapbIHA KYPri3iiin, MyHAa KelHAIAPIBIH 3epTTey
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aliMarbl YIIiH TPOCKIUIIBIK JKaMBUIFBICBIHBIH OpTallla MOHJEpi anblHaAbl. MyH[ai
3epTTEy KYMBICTAphl OHJIPIC OPBIHIAPHI OPHANACKAH JKEpJeri ayaHbIH JacTaHYbIH
CaJBICTBIPMAJIbI TYPJle Oarasiay MakcaThiH1a 0acKa, ayachl JacTaHOaFaH y4acKe/le OCeTiH
araiTapAarbl KbIHAJIAP/IBIH MPOCKITMSIIBIK )KaObIHIapbIHAIA OJIIICYIIEP XKYPri3y apKbLUIBI
JKy3ere achIpbUIIbl. ATMOC(epa ayachbIHBIH JIACTaHY KOPCETKIlliH (IOPUCTHKAIBIK
OvomHAMKaNUs oNiciMeH Oaraymayjqa ayachl JIaCTAHFAaH >KOHE JlacTaHOaraH JKep
aiimakTapbiaa 10 Kkaparan araitapbl TAHJAIBIHBI abIHAIB, OJIAP/a OCETIH KbIHAJIAP
¢$pyTHKO3a, >KambIPaKThl JXOHE KaOBIpIIAK TYPIiHAErT epeKIIeiKTepiHe TOMTaJBII
Oexnineni. Makanaia MyH/Iai TMXCHOJIOTUSK WHAWKAIIUSAJIAY aFalll TiHIHIH KbIHAJapMeH
#aObLTy TopekeciH Oarasiay apKbUIbI )KY3€Te aChIPbUIFaHbI TOJIBIK OastHIaI b
Tyiiin ce3mep: Ky, KOXK, KOPFACHIH, MBIPBIII KOCBUIBLICTAPHI, aTMOC(Epa, JIacTay
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AHHOTaIII/Iﬂ. B pannHoi craTbhe OpEAJIOKCH METO[ ariiOMEpallMOHHOIO OTKHTIa
nopu MOpOU3BOACTBEC MHOPHUCTBHIX arperaros. Taxxe ObLIH CO3JaHbl NPEANOCBUIKH
I paclIMpeHuss OONYCTUMBIX TPEACJIOB H3MCHCHUA XHUMHUUYCCKOIO COCTaBa
MPOMBIIUJICHHBIX OTXOAOB, IMPUIOAHBIX I MNPOU3BOACTBA arperara, obecreueHus
BBICOKOM MMPOU3BOAUTCIIBHOCTH TEIJIOBOM YCTaHOBKH, IIOJIHOM MeXaHu3aluu Hu
aBTOMAaTHU3allMi BCETO IHPOU3BOACTBA. OTMC‘lCHO, YTO OCHOBHBIM MNPCUMYIIECTBOM
aFﬂOMepaL{HOHHOﬁ HCpCpa6OTKI/I CBHHIIOBBIX OTXOJAOB M IOJYYCHHUSA Ha HUX OCHOBE
arjIonopuTa SBJISICTCA MaJ'IOFa6apI/ITHOCTL arperara. B HCCHGﬂOBaTeHBCKOﬁ pa60Te
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ObUT HWCIOJB30BAH METOJ KOJMYECTBEHHOW XapaKTePUCTUKH (IOPHI 3MU(UTHBIX
JIUIIAWHUKOB TIPY OTIPEJICIICHUH BIIVSIHHS YPOBHSI 3arPS3HEHUS aTMOC(EPHI Ha 3¢JICHBIC
PaCTeHUs B OKPYXKAIOIICH cpesie, B TAKOM OMOMHIUKAIMOHHOM HCCJICIOBAHUU OBLIO
00HApPYKEHO, YTO HCIOJIh30BAHUE METOIUKU JIMXCHOJIOTUW NJIS YEPHBIX JEPEBBEB,
YacTO BCTPEUAIONIMXCS B FOKHBIX PErHOHAX CTPaHbBl. YIOOCTBO €ro UCIOJB30BaHUS
OOBSICHIETCS TEM, YTO OH HEe TpeOyeT UYeTKOrO ONpeACNCHHS BUJOB JIHUINANHUKOB,
pactymux Ha aepeBe. OCHOBHBIM METONOM MACCHUBHOM WHIUKALUW JIMIIAHHUKOB
SIBJISIETCS] HAOJIIOICHHE 3a M3MEHEHHEM OTHOCHTEIIBHOTO YK CIIa TUIIAMHUKOB. [ 3TOr0
HU3MEPEHUA MPOEKIIMOHHOIO MOKPHITHA JUIIAHHUKA MPOBOAWINCH Ha UCIBITATEIbHBIX
IJIONIA/IKaX, OTOOPAHHBIX B MECTE 3arps3HCHUS BO3yXa OTXOJAMHU CBUHIA, T/I¢ ObLIH
MOJYYEHbl CPEOHUE 3HAUECHUS MPOEKIMOHHOIO MOKPBITUS [JISl HUCCIEAYEMOM 30HBI
JIUIIAHHUKOB. Takue WUCCIeI0BaTeIbCKUE PA0OTHI MPOBOAMINCH IYTEM MPOBEACHUS
3aMEpOB BBICTYNAIOLIUX HNOKPBITHI JMIIAWHUKOB HAa JEPEBBSIX, PACTYLIUX Ha APYTOM,
HE3arpsi3HEHHOM YYacTKE, C LENbI0 CPAaBHUTEIBHOM OLEHKHU 3arpsA3HEHUs BO3AyXa
B MECTaxX pacloJOKEHUs MNpou3BoACTB. I[Ipu oOLEHKE noka3zarend 3arpsS3HEHUs
arMoc(epHOTO BO37yXa METOAOM (IOpPUCTUYECKONH OWOMHIUKAIMK B 30HAX C
3arpsi3HCHHBIM M HE3arps3HCHHBIM BO3IyXOM BbIOMparoTcs 10 4YepHBIX AEpPEBLEB, B
KOTOPBIX TPOU3PACTAIONINE JUIIAWHUKA TPYNIUPYIOTCS MO OCOOBIM IpHU3HAKAM B
BHJie (PpYTHKO3BI, TUCTBEHHBIX M YEIIyH4yaTbiX. B craThe MOAPOOHO M3II0KEHO, YTO
Takas JUXECHOJIOrHs MPOBOJIMIIACH ITyTEM OLIEHKHA CTEIEHHM MOKPBITUS CTBOJIA AEPEBa
JIMIIAMHUKAMU.

KamoueBble ciaoBa: 3051a, IJIaK, CBHWHEI, COCIMHEHHUs IIMHKA, arMocdepa,
3arpsA3HEHHE

Introduction

By this time, only a tenth of the ash and slag had been put into economic circulation,
of which less than 4 % of phosphogypsum and coal enrichment wastes and one fifth
of non-ferrous metallurgy slag, mining wastes are not processed. In particular, more
than 200 million tons of waste phosphogypsum, 600 million tons of metallurgical slags,
residues of flotation enrichment of non-ferrous and rare metal ores, residues of pyrite,
phosphate and titanium-containing vanadium slags require special attention (Wozniak
et al., 1994).

Today, each inhabitant of the planet produces about 20 tons of raw materials annually,
but with the consumption of 800 tons of water and 2.5 kW of energy, about 90-98 %
of them are accumulated as waste. The share of household waste per person does not
exceed 0.3-0.6 tons per year, and the remainder is industrial waste (Daribayev et al.,
2023).

As a result of the activities of the lead production plant established in Shymkent city
in the 30s of the last century, to date, about 2 million tons of slag has been removed.
After the plant's closure, these toxic wastes are the source of the main pollution of
the environment (soil, groundwater, and air) (Bagova et al., 2021). Lead and zinc
compounds are also dangerous to humans because of their high toxicity and ability to
accumulate in the body. Lead poisoning ranks first among occupational intoxications
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of workers in the manufacturing sector (Bagova et al., 2021). Lead (Pb) is a natural
element found in the earth's crust, and mainly because of its ductility and corrosion
resistance the repeated use of lead in the twentieth century, including leaded gasoline,
lead-based paint and welding water pipes, has led to increased risk of human exposure
to lead (Jianbo et al., 2020).

Research materials and methods

Wind directions and speeds are of great importance for the propagation of harmful
substances rising into the air of the atmosphere from residual accumulative sources of
pollution. This is due to the fact that due to the wind speed dangerous meteorological
conditions arise, the pollution of atmospheric air increases sharply. Because when the
wind speed is insignificant, such wind is called environmentally hazardous wind, which
prevents the vertical rise of harmful substances emitted into the atmospheric air, and,
conversely, presses on the surface of the earth. This leads to high levels of atmospheric
pollution. But the environmental hazard is that the wind speed is different for each
pollution source and depends on the parameters of the pollution sources.

The value of the radius of distribution of harmful substances, covering the territory on
which the diagram of dispersion of pollution sources in the atmospheric air is depicted,
is determined depending on the parameters of pollution sources, hydro meteorological
conditions and terrain features.

According to the data of the Hydro meteorological Center of Turkestan Region
«Kazgidromety, the main source of air pollution is the closed joint-stock company
«Yuzhpolimetal» in Shymkent city. The dispersion of all harmful substances rising from
these sources of pollution into the air of the atmosphere conditionally depends on the
following factors:

the stratification index of an area depends on the coefficient a and the distribution of
harmful substances rising from there into the air of the atmosphere in the vertical and
horizontal directions;

to the temperature of the area in which the pollution source is located;

depends on the wind speed of that area.

Due to the heterogeneity of soils in the territory of Kazakhstan, the stratification
coefficient here is 160.

According to the World Bureau of Metals Statistics, global lead production was 11.1
million tons in 2016, and lead slag production exceeded 5.5 million tons (De’an et al.,
2019). Lead smelting slag is a hazardous waste containing heavy metals (Cr, Ni, Cu, Zn,
As and Pb), and its improper disposal can cause irreparable damage to the ecosystem
(Zhongzhong et al., 2022).

Lead (Pb) is a highly toxic, non-degradable heavy metal with a bluish-gray color
with an atomic number of 82, a molecular weight of 207.2, a density of 11.34 g/cm® with
a melting point of 621.43 F. and can be easily formed, molded and used to make alloys
by mixing with other metals (Amit et al., 2021).

The amount and direction of the spread of waste rising from the production tailings
into the atmospheric air is closely related to the hydrometeorological character of the
area. The hydrometeorological character of Shymkent city is presented in Table 1 below.
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Table 1 coefficients and meteorological characteristics that determine the dispersion of pollutants in
the atmosphere of the Shymkent city.

Ne Description Digital size

1 The coefficient dependent on atmospheric stratification, a. 160

2 Terrain coefficient in the city. 1

3 The average temperature in the hottest month of the year, deg. S. 27

4 The average temperature in the coldest month of the year, deg. S. 1,7

5 The average annual wind rose, %:
North 9,4
North East 16
East 16,8
South-East 21,3
South 10,2
South-west 8,6
West 10,7
North-West 7

6 The degree of repetition in the range of 5% of the wind speed, M/s. 3,0

To determine the concentration of ore enrichment wastes in the air of the atmosphere
and the limits of their dispersion to the MPC value, it is first necessary to determine
the maximum concentration of these harmful substances in cm. It can be calculated by
Formula (1):

_M-A-F-nm-q
M 4
H3

Where: M - amount of ore enrichment residue lifted into the atmospheric air, measured

in g/sec; A - stratification coefficient (A = 160); F - waste shrinkage parameter (F = 3 for

enrichment residue); n - factor depending on the value of v, which is a parameter of the

average wind of the year (v = 3.0 m/s); 1 - terrain, where the residual storage is located

(m=1); H - the height of the residual tailings storage location (H = 12 m); K - diameter

and parameter that depends on the storage volume . It is determined by the formula (2):

C

‘K, (1)

K=D/8V,, 2

Where: D is the diameter of the surface of the warehouse where the enrichment
waste is stored (D = 300 m); V| is the volume of air mixed with dust rising from the
surface of the warehouse where the waste was stored. The volume of air mixed with this
dust is determined by the formula:

V= T2 52 =307 3201195 v 3)

4

In this regard, the coefficient K is determined by the formula:
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300 300
8-V, 8-211,95

0,177. (4)

The wind speed v’ , which depends on the coefficient n reflecting the distribution
of harmful substances rising from the storage surface into the atmospheric air, is
determined by formula (5):

' :1’3 Wo-D :97’5 5
V=13 2o )

On summer days, wind speeds of up to 21 m/s are expected in land areas of
Shymkent city, at such wind speeds the amount of slag dust rising from the surface
of the warehouse, where lead slag waste is stored, reaches 8.7 g/s. As a result of the
activities of the Shymkent city lead plant, about 2 million tons of technogenic waste in
the form of lead-containing slag was collected. Waste from lead production contains a
large number of toxic compounds of heavy metals, such as lead, zinc, and cadmium,
which are dangerous sources of environmental pollution (Turebekova et al., 2021).

As a rule, the highest concentrations of lead in the atmospheric air are observed in
winter, which is associated with additional emissions of combustion products into the
atmosphere. Bad weather during this period of the year contributes to the accumulation
of lead in the lower layers of the atmosphere. Lead enters the body through the
gastrointestinal tract and respiratory system, and then spreads throughout the body
through the blood (Bagova et al., 2021). The maximum concentration of slag dust rising
into the atmospheric air is:

C, = 87:20011 0,177 = 11,21 mr/m’ (6)
27,473
The maximum distance at which there is a maximum concentration of slag dust
rising into the atmosphere on windy days from the surface of the warehouse where the
slag waste of the lead plant is stored, X , is determined by the formula:

X =L .4H (7

m 4

where the unit d, v ' m > 2, in the absence is determined by the formula:
d=16,1- /=400 (3)
Consequently, X =400 m

Air pollution is one of the major hazards to human health and the environment
around the world. Most air pollutants are in solid, liquid and gaseous phases (Kelly and
Fussell, 2015). Anthropogenic metal pollution can lead to increased stress in affected
organisms, but it can be difficult to distinguish anthropogenic effects from natural
changes in environmental conditions (Hamdy et al., 2019). The southeastern side of the
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wind-driven sanitary protection zone of the lead plant slag waste storage site extends
into the Kazygurt region neighborhood (Johan et al., 2020). A satellite image of this
residual storage area is shown in Figure 1, and a cartographic representation of wind-
driven slag dispersion diagrams from the surface of the slag storage area in atmospheric
air is shown in Figure 2.

Name of the object: Slag storage facility

Object code: 0001

Pollutant:

Slag dust pollutant code: 2946

Polluting object: Slag storage facility

Maximum concentration, mg/m3: 11,21

Relief factor: 1

Results revealed by the method of calculating the concentration of harmful substances.

= e .

Fig. 2 map of dispersion of slag dust rising into the air from the tailings
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Dissipation of the ore enrichment residues lifted into the atmospheric air to the MPC
level is carried out at a distance X, m, whose concentration at dangerous wind speeds is
determined by the formula:

C=S,-C, )

Where S -dimensional coefficient, determined depending on the ratio x/xm and the
coefficient F, determined by the formula:

_ X/Xm {
S 3,58(%)2—35,2(%) +120 (10)

Using this formula, Figure 3 shows diagrams showing the area of slag dust dispersion
at the floristic test point to the southeast, where the wind often blows from the surface
of the residual repository. Here we can see that the concentration of slag dust at the site
where the floristic test was conducted at a distance of 934 m exceeds the normal norm.
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Fig. 3 dust removal diagram rising into the air from the slag storage

When determining the impact of the level of atmospheric pollution on green plants
in the environment the method of quantitative characterization of the flora of epiphytic
lichens is used, in such bio indication study the most effective is the use of the method
of lichenology of Karatal trees, which is common in the southern regions of the country.
The convenience of its use is due to the fact that it does not require a clear identification
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of lichen species growing on the tree (Bagova et al., 2021). The main method of passive
lichen indication is the observation of changes in the relative number of lichens. For this
purpose, measurements of lichen projection coverage are made on test plots selected
in the place of air pollution, where the average values of projection coverage for the
lichen area under study are taken. Such research work is carried out for the purpose
of comparative assessment of air pollution in the locations of industries, in addition,
measurements are made of the projection coverages of lichens on trees growing in
the area with unpolluted air. When assessing the air pollution index by floristic bio
indication, 10 Karatal trees are selected in areas with polluted and unpolluted air, and
the lichens growing on them are grouped according to the special characteristics of
fruticose, foliage and scale. This lichenology is carried out by assessing the degree of
coverage of the tree trunk by lichens. To conduct bioindication, a 10 cm x 10 cm frame
(grid) is placed on the more lichen-covered part of the bark at the height of 30-150 cm
of the tree trunk and the percentage of the total area of the frame is counted.

The frequency (coefficient) of lichen occurrence in tree trunks can be determined
by looking from the bottom of each tree trunk to the first branches. The value of lichen
occurrence frequency is calculated by the formula:

R=A/Bx100% (11)
Where A - is the number of trees with lichens;
B - the total number of trees studied;

In areas where production is located, epiphytic lichens are also used to assess air
quality using the standard lichenological method, which are divided into 3 groups:
fruticose, deciduous, scaly. When carrying out work on lichenological bio indication
in this way, the number of lichen species in each category and the percentage of tree
trunk coverage by lichens is given in the following table and the degree of air pollution
is classified.

Table 2 table for determining the class of air pollution by henna indication

Color and growth features Air pollution class
Gray color Yellow color
Fruticosa Deciduous Scaly Scaly Deciduous

+ + + + + I

+ + 11
+ + 11
+ + 111
+ + v
+ V-VI

In the course of the research, data obtained after collecting lichens on tree trunks
and counting them using colorless frames were collected in the form of a table, the air
quality in the area where the pollution source is located was determined.
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The assessment by the lichen-indication method of air pollution by slag dust rising
from the surface of the slag-saving warehouse of the lead plant on windy days into the
atmospheric air in the Shymkent city is estimated by comparing special classification
data and lichen coatings on trees of uncontaminated areas.

The floristic method of bio indication of environmental pollution is based on the
analysis of changes in the floral composition of plant communities. The application of
the floristic bio indication technique is especially effective in assessing the level of air
pollution in the zone of operation of large enterprises (Tatyana et al., 2021). In urban
centers with old housing stocks, the process of creating large-scale machine production
in any industry leads to an increase in the concentration of lead and other heavy metals
in the environment. Air pollution in the vicinity of production leads to the depletion of
vegetation growing in this area, which reduces the diversity of plants, floral composition
and their height (Sahar et al., 2023).

Engineering, road traffic, agriculture and waste pollute the environment, as a
result of which toxic substances, such as heavy metals, which can pose a danger to
human health, enter the air, soil, food and water. In tree communities, lichens are the
first indicators of atmospheric pollution. At the same time, epiphytic fruticose lichens
(Usnea, Alectoria, Bryopogon) are known to be the most sensitive to air pollution. With
the limit of their resistance to pollution from 302 to 3 micrograms/m3, the content of
HF-1 micrograms/m3 and dust 0.01 mg/m3, the growth of lichens begins to thin and
disappear. Then epiphytic leaf lichens with higher resistance to pollution of the henna
families Hypogymnia, Parmelia, Parmeliopsis and Sphagnum begin to disappear when
the indicator of air pollution is sulfur dioxide SO2 — 3—7 micrograms/m3 and dust 0.01—
0.2 mg/m3. The high sensitivity of lichens to the effects of pollutants depends on the
characteristics of their ecological physiology (anatomical structure, presence in a sterile
substrate, the ability to absorb and concentrate highly diluted substances in the stratum,
etc.). Indicators of coverage of trunks of Karatal trees with lichen coatings near the slag
storage of the lead plant are shown in table 3 below.

Table 3 table of the results of the study of lichen flora near the Slag repository.

Trees
Symptoms 1 2 3 4 5 6 0
The total number of henna species,
including:
Fruticosa - -1 - - -1 -l -1 -1 - -
Deciduous + | - = = = - -] - -
Scaly S e N T A e O e e
The degree of covering of tree trunks with 20
leaf lichens, %
The degree of covering of tree trunks with 40
scaly lichens, %

The heavy metals pose a toxic hazard when they enter the body in high concentrations
or accumulate in the food chain over time. In addition, the excessive accumulation of
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many heavy metals can cause carcinogenic diseases, damage vital organs such as the
cardiovascular system, nervous system, respiratory system and brain, and eventually
lead to the disruption of normal biological functions (Yuke et al., 2022). According to
regulations, the environmental hazard of granulated slag dust is at level 3, and lead in
slag dust is at level 1 hazard and its MPC = 0.0003 mg/m3 (Isaev et al., 2022).

Research results and discussion

The conducted research revealed the level of atmospheric pollution by assessing the
impact on plants of slag dust rising into the air on windy days from the slag dump near
the Shymkent city lead plant. In order to determine the level of atmospheric pollution
by slag dust, the most effective method of floristic lichen indication was to analyze the
conditions of lichen growth on tree trunks of the Kazygurt microdistrict stretching south
of the slag dump, at a distance of 881 meters to Zhidelibaisyn street. For floristic lichen-
indication, 10 full-grown Karatal trees were selected in each of the selected land areas,
and the degree of lichen coverage of their trunks was assessed. Bio indication studies
were conducted on the degree of thick coverage of tree trunks by projective lichen
coverages, using transparent frames divided into 10 x 10 cm cells with a height of 150
cm for each Karatal tree. Indicators of coverage of Karatal tree trunks of the Shymkent
city arboretum by lichen coverages are shown in tables 4 and 5.

Table 4 table of the results of studies of lichen flora near the Arboretum

Arairap
Symptoms 1 2 3 4 5 6 0
The total number of henna species, including:
Fruticosa -l --1-1-1-|-1|- - | -
Deciduous + |+ | + | + | + + + + + +
Scaly o e S S I S S S S A S
Degree of coverage of tree trunks with 0
fruticose lichens, %
The degree of covering of tree trunks with leaf 100
lichens, %
The degree of covering of tree trunks with 100
lichens in the form of scales, %

Table 5 assessment of air pollution by lichens in Arboretum

Ne Color and growth features Air pollution class
Grey color Yellow color
Scaly Deciduous Fruticosa Scaly Deciduous
Karatal + + - — — I
Oak + + +
Birch + + — —

In addition to determining the species composition of tree lichens, their quantitative
size and percentage coverage of tree trunks were determined. The assessment of the
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occurrence and content of lichens in tree trunks was indicated on a 5-point scale. Thus,
for each of the studied zones and each species of lichens on tree trunks — fruticose,
deciduous, and scale-like — the extent of coverage of the emergence and growth zone
was established as a score (Table 6).

Table 6 assessment of the frequency of occurrence of lichens and the degree of coverage of tree trunks
on a 5-point scale.

Frequency of occurrence (occurrence), (%) Degree of coverage, (%) Rating score (score)
Very rare Less than 5 Very low Less than 5 1
Rare 5-20 Low 5-20 2
Rare 20-40 Average 20-40 3
Often 40-60 High 40-60 4
Very often 60-100 Very high 60-100 5

The peculiarities of lichen flora distribution on the studied trees, which are the results
of lichen indication studies of floristic bio indication, are determined according to Table
7 below after bringing the air quality scale to the type shown.

Table 7 air quality scale for projection coverage of tree trunks by lichen

Projection cover, % Number of Number of dominant Degree of contamination
species species
>5 >5 Very fresh air
>5 3-5 >5 Fresh air
2-5 <5 Relatively clean air
20-50 >5 >5
>2 <5 The air is only slightly polluted
<20 3-5 <5 Air contaminated
0-2 <5 The air is highly polluted

The average values of the appearance (occurrence) of each lichen species and tree
trunk coverage on tenfold trees sampled during the assessment of air pollution by the
lichen-indication method are calculated as scaly (N), deciduous (L) and fruticose (F).
Knowing the average formation and point values of the indicators N, L, F of lichens,
it is not difficult to calculate the index of relative air purity. The closer the value of
relative atmospheric purity is, the cleaner the air is in the habitat of lichens growing on
tree trunks. There is the following direct connection between the relative purity of the
atmosphere and the average concentration of residual dust in the atmosphere.

ACT = (N + 2L + 3F) / 30, that is (12)

The air pollution in the vicinity of the slag storage of the lead plant is calculated

according to the results of studies in Table 5:

92



ISSN 2224-5278 3.2023

ACT = EE22 30 ¢ 3 (13)

Statistical evaluation of indicators of lichen diversity in the completed scientific
research shows that the air pollution near the storage site of slag waste lead plant located
in the city of Shymkent, slag dust has a 3-point index and that lichens in Karatal trees
only two species, their diversity is at a low level. In this regard, in the southern direction
of the warehouse slag waste Shymkent lead plant 881 m, noting that the remote tree
lichen index of projection cover is 20 %, the number of lichen species-no more than
2, and their dominant species-less than 5, he was convinced that the average relative
purity of the atmosphere is 0.3. In addition, according to the pollution classification
of floristic lichen indication in tables 4—6 and the values of the relative temperature of
the atmosphere air pollution index near the lead plant showed that the average annual
wind speed air is significantly polluted with dust, and, conversely, the air quality of the
arboretum in the relative cleanliness index. We evaluated the possibility of effective use
of waste to produce agloporite we conducted on samples of granulated slags of CJSC
«Yuzhpolymetal».

Table 8 Chemical composition of slag

Fe SiO AlLO, |MgO |Zn Ba Cu Pb S Ag As Sb

2

40,25 20,31 |4,22 4,8 154 14,01 (2,44 3,62 448 |11,81 0,36 0,05

Annual volume of formation, use and storage of waste: 48,000 tons.

Table 9 physical properties of non-ferrous metallurgy slags

Slag type Appearance Bulk weight, t | Humidity, | Density, | Melting point,
/ m3 % % °C
Lead, lead-zinc | Red-black, the details are 1,8-2,2 2-4 3,4-3,7 1100-1180
and zinc slags | smooth, with sharp corners

According to the mineralogical analysis, the main rock-forming minerals in the
granulated slag are amorphous glass phase (56.86—63.37 %), franklinite (14.9-15.4 %),
gahnite (8.3—11.2 %), sphalerite (2.5 %—4.0 %), quartz (1.0-4.0%), calcite (1.4-3.3 %)
and galena (1.4-3.3 %). The content of organic compounds in the slag from 237.0 mg/
kg to 317.0 mg/kg, including the proportion of petroleum products from 250 mg/kg to
317 mg/kg.

According to spectral analysis data, the base of the granulated slag consists of iron
(24.07-28.95 %)), silicon (22.03-32.93 %), calcium (7.24-10.71 %), zinc (8.58—11.85
%), aluminum (5.17-6.25 %), sodium (1.99-4.33 %), magnesium and potassium (1.4—
3.04 %), oxides of lead (1.57-3.46 %), copper (0.57—-1.84 %).

Sudden cooling during slag extraction prevents crystallization, slag particles have an
amorphous structure. In the presence of an activator (Ca(on)2), glassy slag reacts with
water to form stable calcium hydrosilicate compounds. The reactivity depends on the
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chemical and mineralogical composition of the slag and the degree of its amorphous
structure.

Model: lead slag, primary. The exothermic effect between 340 and 900°C (DTA), at
which the weight transfer of the sample is recorded, is related to the supply of oxygen
into the system. The process is related to the oxidation of the components in the dough.
Within this thermal representation, the DTA-650-720°C curve shows a very intense
elevation associated with the release of excess system heat into the atmosphere. The
effect is accompanied by an increase in additional sample weight. This is characteristic
of pyrrhotite (Fel+x S), which increases the mass and temperature of the sample due to
oxidation.

Thus, it is determined that the chemical and mineralogical composition and physical
and mechanical properties of granulated slag can be considered as a valuable raw
material for the production of building materials.

Conclusion

In the conducted research work statistical evaluation of indicators of lichen diversity
has established that the air pollution near the storage site of slag waste lead plant,
located in the city of Shymkent, slag dust has a 3-point indicator, and that lichens in
Karatal trees only two species, their diversity is at a low level. In this regard, in the
southern direction of the warehouse slag waste Shymkent city lead plant 881 m, noting
that the index of lichen projection cover trees in the distance is 20 %, the number of
lichen species-no more than 2, and their dominant species-less than 5, we found that the
average relative purity of the atmosphere is 0.3. Further we found that according to the
indicators of the pollution classification of floristic lichen indication in tables 4—6 and
the values of the relative temperature of the atmosphere air pollution indicator near the
lead plant indicates significant air pollution by dust at the average annual wind speed, in
contrast, the quality of the arboretum air is in the relative cleanliness indicator.
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