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BJIMSIHUE CTOYHBIX BOJI TOPHOJOBBIBAIOIIMX ITPENPUSTHI HA
OKPYKAIOIIYIO CPETY

A.A. Cadapsn, P.I'. Xnony3sn, A.JI. ToBmacsan

Hayuonanvnuiti nonumexnuyeckuil ynueepcumem Apmenuu

B PecnyOnuke ApMeHUs CHIIBHO pa3BUTa TOPHOAOOBIBAIOIIAS IIPOMBIIIIIEHHOCTh, KOTOPAsk UTPAeT OOJIBIIYIO
pOJb B 3arpsi3HEHHM OKpY’KAaroOWIEH Cpeibl, B CBSI3M C YEM BONPOCH OLEHKH M MHUHHMHU3AIMU €€ BIWSHHSA Ha
3KOJIOTMUYECKYIO CUTYALUI0 B PETUOHE CTaId aKTyaJbHOM 3aJa4ei.

HccnenoBaHbl BONPOCH BIMSIHAS CTOYHBIX BOJA TOpHONEpepaOaTHIBAIOIINX MPEANPHATHH HAa OKPYXKAIOLIYIO
cpeny. [laetca oOueHKa YPOBHA M pPAacHpOCTPAHEHHS 3arpsA3HCHHOCTH 3EMENbHBIX YYAaCTKOB TEPPUTOPUH
XBOCTOXpaHWMII. B  KauecTBe OOBEKTa HCCIIEOBAHUS PACCMOTPEHO XBOCTOXpaHWIHIIE TeXyTCKOro
ropHOOOOraTUTENFHOrO KOoMOMHATa. [loka3aHo, YTO OCHOBHBIM 3arps3HUTEIEM OKPYKAIOIIEH Cpenbl SBISETCS
XBOCTOXPAHMJIMIIE, TAE CKAaIlJIMBAIOTCS OCHOBHBIC XHIKHE M TBEPIbIC OTXOMABL. 3arps3HEHHE OKpY)KaloIleil cpezpl
MIPOMCXOJUT UCIIAPEHUEM U IBUICHHEM C TOBEPXHOCTH XBOCTOXPAHWIMINA, a TAKXKe yTeuKoil U (uibTpauueii yepes
€ro CTEHKH U JHUIIE.

[IpoBeneH aHanM3 MOCTYMAIOIIMX B XBOCTOXPAHWIMINE CTOYHBIX BOJ M IIOYBEHHOTO IIOKPOBA TEPPUTOPHHU
XBOCTOXPAHMJIMIIA M OTCTOHHOTO OacceiiHa Ha pacctosHMu 10, 25, 30, 35 meTtpoB. VccnenoBanus npoBOAUINUCE
METOZOM aTOMHO-a0COpOIMOHHO clieKTpocKonuu Ha npubope Varian SS240.

Pe3ynpTaThl aHanMM30B MOKAa3add, YTO HMEIOTCS 3arpsi3HCHMs ITOYBEHHOTO IOKPOBAa TEPPUTOPUM BIUSHUA
XBOCTOXpaHHUIHIIA. OCHOBHEIMHU (paKTOpaM¥ HETATUBHOTO BIMSHUS CTOYHBIX BOJI TOPHOJOOBIBAIONINX NPEANPUITHI
Ha OKPY’XKAIOIyIO CPEy SIBISIOTCS X (QUIBTPALUS U cOPOCHI B CHCTEME XBOCTOXPAHMIINIIE - OTCTOWHBIN OacceiiH.
Hannas mpobiema AMKyeT HEOOXOIMMOCTh H3ydeHHs Mpolecca (GpuibTpanuu, pa3pabOTKH METOJOB M CPEICTB
M30JIAILUN UCCIIEAyeMOTo O0BEeKTa, YMEHBIICHHUS TPAHUI] apeajia ero BIMAHUSA, a TakKe YIIIyOJIeHHOTO M3y4YeHHS
WHTEHCHBHOT'O 3arpsA3HEHNUS OKPY>Karomel cpeibl TOKCHYHBIMU BEIIECTBAMHU.

Knrouegwie cnosa: ropHOJ00BIBAIOIIAS IPOMBIIIIEHHOCT, TOKCHYHBIE BEIIECTBA, TAXKEIbIE METAJUIBI, CTOUHBIE
BOJIbI, XBOCTOXPAHUJIHIIE, 3arPSI3HEHUE TTOUBBI.

Beeoenue. I'oprooObIBatolIye TPEANPHUATHS SIBISIFOTCS OJJHUM M3 HanboJiee 3HAYUMBIX HCTOYHHUKOB
3arpsi3HEHUST OOBEKTOB OKPYKAIOMIEH Cpeibl, OCOOCHHO IpH MPUMEHEHHH PEareHTHBIX TEXHOJOTHH
W3BJICYEHHUS [TOJIE3HBIX KOMIIOHEHTOB U3 MUHEPAJIBHOI'O ChIPBSI.

I'opHOe mpennpusiTHe - KOMIUIEKCHBIA HCTOYHHMK BO3JECHCTBUS Ha OKpyKarolyro cpeny. IIpu stom
3aTparvBalOTCsA BO3IYIIHBIA W BOJHBIN OacceiHbI, 3eMJIS, YXUBOTHBIM M PACTHTCIbHBIA MHUp, U 3TO
HEraTHBHOE BIIMSHUE HA COCTOSHUE OKPYIKAIOLIEH Cpeslbl MPOJOJDKAETCS B TCUEHUE MHOTHX AECATUIETHN
Jlake Mocyie IPEKPALIEHNS] YKa3aHHOW JesITETbHOCTH.

Bonburyio onacHOCTB MPEACTaBIISIIOT )KUAKHE OTXO/IbI, KOTOPBIE COOMPAIOTCS B XBOCTOXPAHMIIUILAX U
TEM WMJIM MHBIM IyTEM MONaJatoT B OJIHM3IIeXalne 3¢MIIM U BOJHbIE 00BeKTHI [ 1, 2].

B Apmenum, rzme CWIbHO pa3BuUTa TOPHOAOOBIBAIOLIAs IMPOMBIIIIEHHOCTh, uMeercs Oonee 20
XBOCTOXpaHMUIUIL. HEKoTOpble U3 HUX HE MPUTOAHBI AJIS SKCIUTyaTallH, HEKOTOPHIE 3aKOHCEPBUPOBAHBI.
B cBs3um ¢ Tem, YTO OHM pacHoOJIOKEHBI HAa T'YCTOHACENEHHBIX W PA3BUTBIX CEIBCKOXO3SHCTBEHHBIX
TEPPUTOPUSX, OLIEHKA MX BIMAHUSA Ha DKOJOTHYECKYIO CUTYallMI0 B PETHOHE SIBIAETCS aKTyaJlbHOU
HAy4YHOW M MPaKTUYECKON 3aaaueil.



Lenpto HacTOsEH pPabOTHI SABJSETCS OLCHKA YPOBHA M PACHPOCTPAHEHMS 3arps3HEHHOCTH
3eMENbHBIX YYaCTKOB TEPPUTOPHUH XBOCTOXpAHMIMIL. B kauecTBe 00BEKTa MCCIENIOBAHUS PACCMOTPEHO
XBOCTOXpaHwuHIIe TexyTCKoro TopHo000raTUTEILHOTO KOMOMHATA.

O6vekm u memoowl ucciedosanus. TexXyTCKU MeTHO-MOJNOICHOBBI KOMOMHAT PACIIONOKEH Ha
ceBepe ApMmeHuH B paiione Tymansa Jlopuiickoli obnactu, Ha pacctossuun 70 kv oT ropona Bananzopa u
32 xm oT Topona AnaBepau. biwkaiimas xene3HOAOPOXKHAS CTaHIHSI pacloyiokeHa B Axraine, B 15 xku x
ceBepy OT pyAHuKa. brmwkaiiiime HaceleHHBbIE MyHKTHI - JepeBHH TexyT u lllHor, pacmonokeHHBIE
COOTBETCTBEHHO B 4 M 6 KM OT ILIAXTHI.

sl TEXHONIOTMUECKHX BOJI XapaKTEpHBI BBICOKOE COJEpPXaHHE IHUPOKOTO CHEKTpa 3arps3HAIOLINX
BelIecTB 1-4 KJIacCOB OMAaCHOCTH M BBICOKAsi MUTPALMOHHAS CITIOCOOHOCTH, CIOCOOCTBYIOIIAS HCIIAPEHHIO,
¢uIbTpauy, yTeuke 1 yHOCY OTXOJIOB.

K unciay KOMIIOHEHTOB COPOCHBIX BOJ, COAEPKAHMUE KOTOPBIX IPEBBIIIAET 3KOJIOTO-TUIMEHUIECKUE
HOPMATUBBI, OTHOCATCS TSDKEJbIe METaJUIbl, 3HaueHHE OoOIIeld MUHepalu3alyd, a TakKe XUMUYecKas U
ouosnornueckas norpedHoctu kuciopozaa (XITK u BIIK) u pH Box [3-6].

Ha mnpenmpustiu BomHBIE pPecypchl HCHONB3YIOTCS MO CHUCTEME OOpaTHOro BOJOCHAOXKeHHS -
TEXHOJIOTMYECKHE BOJIBI MIOCTYIAIOT B XBOCTOXPAHWIHILE, TJIe OCHOBHAsI Macca TBepIor a3kl ocenaer, a
BogHaA (haza TOCTyMaeT B OTCTOMHBIN OacceifH, OTKyna ‘“‘OTCBETNIEHHas IKHUIKOCTh BHOBb IOJAETCS
00paTHO B TEXHOJIOTHYECKUil mporecc (puc. 1).

cbpoc MbLUIEHUE
TEXHUYECKUX BOJI HUCIIapEeHUC
XBOCTOXpaHWIINILIE
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Puc.1. @axmopwi enusnus cucmemvl X60CMOXPAHULULE - OMCMOUHbIL bacceli
HA OKPYIHCaArOwyio cpeoy

Ha ocHoBe m3ydeHUs mepeHoca OCHOBHBIX 3arpsi3HHTENEH pa3paboTaHa NpPUHIMIHUAIBHAS CXeMa
(hopMHUpOBaHUs HAJIOKEHHBIX M€OXMMHYECKUX apeajioB Ha TEPPUTOPHUHU PasMEILICHHs XBOCTOXPAHWIIMILL

(puc. 2).
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Puc.2. Hpunuunuaﬂbﬂaﬂ cxema qﬁopMupogaHuﬂ HAJIOJCEHHbLX ceOXUMUUECKUX apealos
Ha meppumopuu pasmeulenust X6oCmoxpanuiuuy

Jns uccienoBaHus MpoIecCOB (PHIIBTPALMN BOJ M 3arps3HEHUS TeppuTopuil B paiione Texyrckoro
XBOCTOXpaHWIMIIA IPUMEHEH METOA CTAaTUCTUYECKOW o00paboTku HaOM0JaeMbIX KOHLEHTpaLUi
OCHOBHBIX 3arps3HUTEICH.

Pezynvmamur uccnedosanuna. B pabote mpoBeneH aHaNM3 IMOCTYMNAIOUMIMX B XBOCTOXPAaHWIIHUILE
CTOYHBIX BOJl, @ TAK)KE IOYBEHHOI'O MTOKPOBA TEPPUTOPHII XBOCTOXPAHMIIUILA U OTCTOHHOTO OacceiiHa Ha
paccrosiauu 10 MeTpoB. Pe3ysbpTaThl aHanu30B MpUBeIeHBI B Ta0M. 1.

Tabnuya 1
Peszyromamor uccredosanuii 3aepsasnennocmu Ha paccmosnuu 10 m.
ecTo oTbopa mpobd Homepa o0pasioB, me/ke
HurpeamnenTsl 1 2 3 4 5
Cu 540 190 200 0,0003 170
Mo 4 2 5 0,72 10
Ca 6300 41100 37900 178 12500
Fe 16300 38500 40200 0 23000




Zn 30 140 120 0 400

MgO 66700 16500 17100 0,45 9100

Al 58500 61900 62000 0 75000
SiO; 78870 700000 702600 0 746900
Fe20s3 25200 56800 59600 0 34800

IIpumeyanue:
1 - TBepmas daza B XBOCTOXpaHUIHIIE (OcagouHas ¢asa) (me/ke)
2 - obpaserr MOYBHI Ha paccTostHUU 10 M OT XBOCTOXpaHMIHIIA (Me/Ke)
3 - oOpasen nouBsl Ha pacctossHuK 10 M OT OTCTOMHOTO OacceitHa (MK/ke)
4 - xuakas Gaza HoCTYMArOIMX B XBOCTOXPAHUIIUINE CTOYHBIX BOJ (Me/71)
5 - tBepmas (baza MOCTYMAOIMINX B XBOCTOXPAHMIMIIE CTOYHBIX BOJ (Me/Ke)

AHAIOTHYHOE HCCIEeOBaHUE OBbIJIO TPOBENCHO JJIsi TOYB 30HBI BIIMSHHUS XBOC-TOXPAHHJIMINA U
OTCTOMHOTO Oacceiina Ha OoJiee aabHEM PACCTOSIHUM, @ UMEHHO - 25, 30, 35 (Tabu. 2).
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Bce HuccjacaoBaHrd MpOBOAUINCE METOAOM aTOMHO-a6COp6]_[I/IOHHOI>i CHICKTPOCKOIIMKU Ha an6ope
Varian SS240.

3axknrouenue. PGSYJ'IBTaTBI daHaJIM3a I10Ka3ajlu, 4TO OCHOBHBIMHU (baKTopaMI/I HCIraTUBHOI'O BJIMAHUS
CTOYHBIX BO/] Ha OKPYKAarOUIYIO CPEAY ABIISIFOTCA HUX (bI/IJ'ILTpaLII/IH nu C6POCBI B CUCTCMC XBOCTOXpPAaHUIIUILC
— oTcToiHBIA OacceiiH. [annas mpobnema TpeOyeT H3ydeHHs Ipouecca (QUiIbTpauuud H pa3paboTKu
MCTOAOB H CpCACTB H3O0JALMUH, a TaKXKCE yFJ‘Iy6J‘IeHHOF0 HU3y4YCHU HWHTCHCUBHOI'O 3arpA3HCHUSA
0pr>1<aromeﬁ CpC€Abl TOKCUYHBIMU BCIICCTBAMU.
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THE IMPACT OF WASTEWATER OF THE MINING ENTERPRIISES ON THE ENVIRONMENT
A.A. Safaryan, R.H. Khlopuzyan, A.L.Tovmasyan

The mining industry In Armenia is highly developed, which plays a great role in the pollution of the environment
and, in connection with this, the issues of assessing and minimizing its impact on the ecological situation in the region
have become an urgent task.

The impact of the mining enterprise wastewater on the environment is studied. The object of the study is the
Teghut mining factory. The level and spread of contamination of the tailing dump territories are estimated. It is shown
that the main pollutant of the environment is the tailing dump where the main liquid and solid wastes are accumulated.
The environment pollution occurs due to the evaporation and dusting from the tailing dump surface, as well as from
the leakage and filtration through its walls and bottom.

An analysis of the wastewater, entering the tailing dump, and the soil cover of the tailing dump territory
and the settling basin, at a distance of 10, 25, 30, 35 meters is conducted. The investigations were carried out by the
method of atomic absorption spectroscopy.

The results of the analyses showed that there was pollution of the soil cover in the territory of the tailing dump
influence. The main factors of the negative impact of wastewater of mining enterprises on the environment are their
filtration and discharge in the tailings storage system- a sedimeatary pool. This fact makes it necessary to study the
filtration process, to develop tools and methods for the isolation of the investigated object and to minimize the
boundaries of the range of its influence, as well as to deeply study the intensive pollution of the environment with
toxic substances.

Keywords: mining industry, toxic substances, heavy metals, wastewater, tailing dump soil contamination.






