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EKOJIOITYHA HEBE3NEKA TEXHOTEHHOI'O 3AGPYJIHEHHS IPYHTIB
BAJKKHMHM METAJIAMM JIJISI TEPUTOPIA BILTABY BYPIITHHCBHKOI TEC

Y crarmi npoaHami3oBaHO MpoOaeMu 3a0PYIHEHHsI MOBKIJIIS Ta BHABICHO DH3HMKH IS
3I0POB’SI HACEIICHHSA W HABKOJHIIHBOIO CEPEIOBMINA. IO 3VMOBICHI POOOTOIO BVTLIBHHUX TEILIOBHX
CIICKTPUYHUX CTAHIIH. ABTOPH BHSBHINA (DAKTODHU. SKI YHHATh CKOTOKCHKOJIOTIYHHE BIUIHB HA OKDPEMI
KOMITOHCHTH IOBKIIM B 30HAxX BBy bvpmruucekoi TEC. ¥V peaviabTari aHamsy BH3HAYCHO. IIO
OCHOBHHMH JKEDEIAMU 3a0DVIHCHHS HABKOJIHUIIIHBOTO CEPEAOBHIIA TCPUTOPIH € BUKHIU TA BIAXOIH, SKI
VTBOPIOKOTBCS MiA Yac CHATIOBAHHA KaM'SHOTO BYTUUIA. BHABIECHO, IO NpPUYMHOKO 301TBIICHHS
MOKA3HUKIB CMEPTHOCTI HaceacHHs B 30Hax TexHoreHHoro BmmBy TEC € Bukuau SOx; NOx; CO Ta
ApiGHoAuCHEpeH] wacTouku 30, Haseaewo pospaxyHKOBi 3HAYCHHS CCPCAHIX 3a PIK MIKIITUBUX
pukuais TEC Ta MOXIHBI HACTIAKHA iX BILTHBY Ha THOACH, SKI MCIITKAIOTh B 30HAX PH3UKY. 3’s1coBaHO, 10
0COOIMBO HCOC3MCUHUI Ta TOKCHYHHEH BINIMB HA JOBKULIS YHMHATH BAKKI MCTAIH, SKI € CKIAQJOBHMH
KOMITOHCHTAMH YaCTOYOK 30JIH. IO MICTATHCS Y BUKHIAX Ta BIAXOIAX.

Jng DoCHIKCHHS IPVHTIB HA BMICT BAXKHX MCTAIIB OVIO OOPaHO MIASHKH 3 DI3HOTPAB SIM.
30paHMi AP IPVHTY Ta IPVHT g acpesamu. [Ipodu rpvaty Biadupamuca Ha Biacrani 1.5-2 kv Bix TEC.
MeTomaMH CIIEKTPAIBHOTO 1 aTOMHO-a0COPOMIMHOIO aHAMI3Y AOCTIIKCHO BMICT BAIOBHX Ta PVXOMHX
CIOJVK BAKKHX METATIB, 3aKOHOMIPHOCTI iX posmoainy 1 ¢opMmu 3HAXO/KCHHS Y IPYHTax W
SOHOBmBanaX BcraHOoBICHO. 1110 HABKOJIO MKeDE1a 3a0DVAHCHHS VTBODIOIOTHCS AUITHKH 3 [PYHTAMH, SIKI
mictsate Co, Cu, Cr, Ni, Cd, Pb, Zn, Mn. 3a pesyapraTamu aHami3y BHU3HAYCHO, IO 3a0DVAHCHHS
tepuropiii HaBkoj0 TEC BiAOVBaeTbcs HEPIBHOMIPHO. Y JOCHIAHUX 3pa3kax I[PYHTY, BHSBICHO
MiABUIICHUA BMICT BaKKHMX MeTanis. Ha JlmsHKaX 30paHMX INapiB IPYHTY Ta i ACPEBAMH BH3HAYCHO
NCPCBUIICHHS BAnoOBUX KoHUEHTpauil kagmiro (Cd) ta (Pb), mo x03BOIMIO 3poOUTH BUCHOBOK IIPO
HGHpI/I,Z[aTHICTb JUTS BUPOTIYBAHHS ArPOKVIBTYD JUTs 3A3HAUCHHX tepuropii. Ha rpyveTi ma aepesamu ta
Ha aiastHKax 3 pisHoTpas sm BmicT Cu, Cr, Ni, Cd uve nepesumiye 3naucHs I JIK. PexomennoBano 3axonu
MABHUINEHHS DIBHA €KOJIOTIYHOI O€3MEKH BYTIIbHUX CTAHLIHI.

KurouoBi cy1oBa: TEIIIOBI €ICKTPOCTAHIII, 3aXBOPIOBAHHICTD, 30JI0BIIBAI, IPYHT, BAKKI METAIH

IocTranoBka npoGaemu. OZHUM 3 BOXIUBUX KPUTEPIiB OLIHKKA POOOTH 00 €KTIB miABHMILCHOI
cKoNOriYHOi HeOE3MEKH € aHAITI3 PU3MUKY I 300poB s moauHH [1-3], 1 ToMy 3HauHOI yBaru moTpeGyoTh
mpo0IeMuy OB s13aHl 3 3a0pPYAHCHHSAM JTOBKULIS BUCOKOTOKCHYHUMHU BRKKHUMH METAJIAMH, SIKI MICTATHCS
y BlAXomax Ta BuUKuAaxX Bl BupoOHuursa ByrutbHux TEC. BrimB TCIUioBUX €ICKTPOCTAHINN HA
HABKOJTUIITHE CEPEIOBHIIC OaraTto B 4OMY 3aJICXKHUTh BiJ BUAY Ta IKOCTI ManuBa, Ha akomy mpamtoe TEC.
3a maHuMH BceyvkpaiHcpkoi eHepretuuHoi acambdiei, v 2018 poumi vkpainceki TEC Bukopuctamu Ha
1,3 man 1 Byrinng 6insie Hixk y 2017 pori, 30kpema razoBux Mapok — Ha 2 MiH T. Li aaHi cBiauars, mo
BHKOPUCTAHHS BYTULIA SIK OJHOTO 3 OCHOBHHX BHAIB OPraHIYHOTO NANTHBA AN OTPUMAHHS CHEpTii
3QIMIIAETRCS A KPaiHW AOCUTh akTyaabHuM. [4]. ByriapHI TCIIOBI €ICKTPOCTAHINI € HOCTIHHUM
JOKEPEIOM 3a0pyAHCHHS IPYHTIB, MOBCPXHECBHUX Ta MIAIPYHTOBUX BOJ. TCXHOTCHHMUI BIUTHB BiAOYBAETHCS
B PE3yabTaTi CHATIOBAHHA BYTL/UI, OCKLUTBKH B atMoc(epy HAOXOAMTh JIETIOUA 3071a, CIPUYHCTHH 1
ClpYaHuii QHTIAPUAH, OKCHIU a30Ty, 4 TAKOK BAXKKI MeTajd [5].

BuBucHHS BMICTY BRKKMX METANIB TEPHUTOPIH, K pO3TAalIOBaHI B 30HAX TEXHOTCHHOI'O
HaBaHTaxeHHA TEC € akTyanpHuUM 1 HEOOXIZHHM, OCKUIBKH NOCTIHHHM KOHTPONb 1 MOHITOPHHT 32
CTAaHOM HABKOJWIOHBOTO CEPEIOBHINA TA OXOPOHA HOro BiJ 3a0pYAHCHHS AO3BOJUTH 3MEHIOHUTH PU3HUKU
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CMEPTHOCTI HACENCHHS Ta BTPATU KUTTHA Yepe3 XBOPOOH, COPUUMHCHI OE3MEpepBHUM 3a0pyIHCHHIM
JOBKLIITAL

AHani3 OCTAaHHIX JochaigkeHb i nyOaikamiii. Y Haykosi#l nitepaTypi 3HaYHa KiTbKICTb
myOmiKauid MPUCBSIYCHA MUTAHHAM 3a0pyIHCHHS IPYHTOBOTO MOKPHUBY BAXKKUMH MCTAIaMH TCPHTOPIH,
sKi po3tamoBaHi B Oe3nocepeaniii 6nuzpkocti Bix TEC [6, 9]. ¥V mocmimkennsx Yaog B. M. [10],
dareesa A. JI. [11], Aspossmal'. H. [12], Kapmasuuenko C.I1. [13] posrisHyTO METOAWYHI ACTICKTH
3a0pyIHCHHS BAKKUMH METaIaMH, aHAII3 PiBHIB 3a0pYAHCHHS HACEICHUX MYHKTIB, a TAKOXK 3EMETBHHX
JIUISTHOK HABKOJIO MPOMHUCIOBHX 00 ekTiB [ 14,15].

OnHI€ 3 MPUYKUH TCXHOTCHHOTO BILIUBY Ha MOBKULIS ByriuibHUX TEC € BUKUAM JUMOBHX Tra3iB.
3a0pyaHCHHS JOBKIUIA BIAOYBAETBCS 3a MEBHUX METCOPOJIOTIYHUX YMOB, HPU SKUX BiAOYBAETHCS
3MCHIICHHS 1HTCHCHBHOCTI pO3CIIOBaHHA Ta mnepemimyBanHs Bukuaie SOy NO CO T1a
JPiOHOAMCIICPCHUX YACTOYOK 301MH 3 arMoc(epHHM MOBITPSIM. Y pe3yiabTati B NPU3EMHOMY LHapi
arMochepu yTBOPIOIOTHCS MAKCHMAJIbHI MPU3EMHI KOHLICHTPAL] TOIFTAHTIB, SIKI 3TOJOM MOTPAILISIOTH
Ha TOBEPXHI IPYHTY, POCAMHH Ta y moBepxHEBI Boau. Ockimbku B YKpaiHi me W A0CI AIFOTH CTapi
HOPMATHBH Ta TEXHOJOT1 BUPOOHHULITBA CHEPrii Ta 3aXUCTY JOBKII, TO HA 3apa3 CKIAAYBAHHS TBEPIUX
BiaxoxiB ByritbHUX TEC 3xificHioerscs v 3om0Biasanax. [lig mi o0’ ekTH BiXIYKVIOTBCSA COTHI MEKTapiB
3€MENBHUX JUITHOK, SIK1 ABIIOTh COOOI0 30HH, Y SKHX BLAOYBaIOTHCS HpoLecH aeduiwii, BITpoBoi epo3ii
Ta BEPTUKAIBHOI Mirpauii 3a0pyaHeHOro ¢inpTpaTy BUCOKOTOKCHYHMMU CIIOMYKAMH (HITPATH, HITPHUTH,
[TAP, necTUiaN Ta BAXKKI METANH) 3 PO3MOBCIOMKCHHAM iX B MA3CMHI BOAHI TOPH3OHTH. Y Pe3yabTati
3a0pyIHCHHS MIATPYHTOBHUX BOJX Ta IPYHTOBHX MOBCPXOHb BiAOYBAETHCA 3 YTBOPCHHAM JIOKAJIBHHX
FCOXIMIYHHMX aHOMAJIH MIABHIICHOTO BMICTY TCXHOTCHHHUX BIAXOMAIB BIAHOCHO (DOHOBHX KOHIICHTPALIN
[16]. OcobnuBo HEOS3MECYHUMH TA TOKCHYHHMH € KaaMili Ta I[UIIOMOYM, SIKI € CKJIaJOBHMH
KOMIIOHCHTAMH YaCTOYOK 30JIM, II0 MICTATHCS y BHUKMAAX Ta BIAXO0JaX BHPOOHHUIITBA MiAMPUEMCTB
[17,18]. Baxkki Metanum BOJOIIIOTh CYNCPTOKCHYHHMH, MYTOTCHHHMH Ta  KaHLIECPOTCHHHUMU
BJIACTUBOCTAMM, 3JaTHI HAKOMHUYYBATHCH B HABKOJIHIDHBOMY CCPCIOBHII 1 BKIIOYATHCSA B MPHPOIHUI
nporec kpyroodiry pedosuH. Lle v cBOIO 4epry € akTHBHHUM HETAaTMBHUM YMHHHKOM, SKHH CIIPUSE
PO3BHTKY 200 3arOCTPEHHIO BEIHKOTO CIEKTPY 3aXBOPIOBAHb CCPLEBO-CYIAWHHOI Ta AUXAIBHOI CHCTEM
(actMa ¥ iHIII XpOHIYHI XBOPOOHM), a TAKOXK MPUYHHOKD CMEPTHOCTI HACEICHHS HYepe3 AOBrOTPHUBAIC
HAKOMHUUYCHHST B opraniami mogunu [1]. ¥V Bukmgax ByriipHux TEC € Takok OKHCIM KPEMHIIO Ta
amominito. Lli abpasuBHi Marepianu 34aTHI PYHHYBAaTH JETCHEBY TKAHHHY W BHKIHKATH Take
3aXBOPIOBAHH!A, SK CHIIKO3. 3a0pyaHEHHS aTMOC(epu IBOOKHCOM CIPKH MPH3BOAWTH A0 PYHHYBAHHS
xopodiay pocauH, yikopkeHb ucTs 1 xBoi. Y Bukuaax TEC mictursest Takosxk yaguuii raz (CO). Ilpu
HWOro MiABHMINCHUX KOHLCHTPALISMX BiH, 3'€THYIOUHCH 13 TE€MOTJIOOIHOM KPOBI, AYXKE MIBHIKO MO30aBIIsE
OpraHi3M KHCHIO W MPH3BOANTH IO MOPYLICHHSA HEPBOBOI CHCTEMH. 3a JaHUMH [ 19], BUNIAAKH CMEPTHOCTI
JAOACH uepes 3a0pyaHCHHS MOBITPS B YKpaiHi csrae Onuzpko 30 TuC. oci0 Ha pik, a B paiioHax,
MPUJICTIINX 0 JKepena 3a0pyaHeHH:, 68% HaceneHHs XBOPi€ Ha KapAlo-yIbMOHAPHI 3aXBOPIOBAHHA Ta
pak aercHiB. Po3paxyHKOBI 3HAUCHHS CEPEIHIX 3a PIK MIKIAJUBUX BHKHAIB Ta MOXJIMBI HACTIAKH iX
BIUTHBY Ha JIOACH Y 30HAX PU3HKY HaBeACHO B Talm. 1.

OaHuM 3 HAUMOTYKHIIIKX 3a0PYAHIOBAYIB HABKOJIHUIIIHEOTO cepeaoBuina Ha IBano-DpankiBiuHi €
Bbypmrunceka TEC, saxa e crpykrypamm miaposginom ITAT "HATEK 3axizenepro”. TEC mnpauroe
aBTOHOMHO BiJ 00 eananoi eHepreruuHoi cucreMu (OEC) Yikpainm, napanensso 1 mig kontponeM UCTE
(CO03 LCHTPATI30BAHOTO TPAHCHOPTY 1 po3moalny eiackrpoeHeprii) €spomu. [IpoekTHa HOTYKHICTH
cranuii cxiazae 2400 MBr. TEC 3abesneuye eHepromoctadaHHs Tpbox obmacteil: 3akapnarchkoi i
IBano-®pankiscrkoi Ta JIbBIBCHKOI (YACTKOBO), a TAKOXK CKCIIOPT €NEKTpoeHeprii 1o Yropmunu, PymyHii
ta Crnosauuunu [20]. TEC Bxoaute 10 crmcky 100 migmpuemcTs YKpainu, 1m0 3aBIarOTh HAHOLIBIIOL
MIKOJW JOBKULIKO Ta 340pOB't0 HaceneHHa Kapmarcekoro perioHy. Bukuaon enektpocTaHmii cArarTh
Onmu3pko 85% Big 3aragbHOi KIIBKOCTI BHKHIIB BiJ CTaLlOHAPHUX /MKepea B IBaHo-DpaHKiBCHKIN
obmnacri. [lorax 20% ki IMBUX PEUOBHH 3aBISIKH BUCOTHHM TPYOaM PO3CIIOIOTHCS 3a MEBHUX OO JHHX
VMOB IiJ 4Yac 1HBCPCIMHUX MPOLECIB HABITh 32 MEKI HE TUMbkH Kapmarchkoro perioHy, ame W Hamoi
kpainu (puc. 1).

Bigxoau BupoOHHALTBA MANPHEMCTBA (301a) TPAHCIIOPTYIOTHCS CLAPOTPAHCIIOPTOM 1 CKIAIYIOThCS
Ha 3ojouriakoBiasamy miomero 204.6 ra (puc. 2). HaBkomo BypmtrHChKOi TemIoBoi e1eKTpOCTaHIl
(OPMYIOTBCS JTOKAITBHI 30HU MiABUINCHOTO 3a0pyIHEHHS aTMOC(EPHOTO MOBITPS, IPYHTIB, OBEPXHEBUX
Ta NiAIPYHTOBUX BOX [ 'anmipKoro paioHy.
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ENVIRONMENTAL HAZARD OF THE TECHNOGENIC SOIL POLLUTION WITH
HEAVY METALS FOR THE IMPACT AREAS OF BURSHTYN TPP

The article deals with the issues of environmental pollution and identifies the risks to public health
and the environment due to the operation of coal thermal stations. The authors have analvzed the factors
of the ecotoxicological effect on the individual components of the environment in the impact areas of
Burshtyn TPP. The analvsis results show that the main sources of environmental pollution in the
territories are emissions and wastes generated during hardcoal combustion. It has been found out that the
causes of mortality rates increase in the technogenic impact arcas of TPP are the emissions of SOx, NOx,
CO and ash fine particles. The calculated values of the average annual harmful emissions of TPP and the
possible consequences of their impact on the people living in risk areas are represented. It has been found
out that heavy metals, which are the components of ash particles contained in emissions and wastes, have
a particularly dangerous and toxic environmental impact.

A studyv of the soil for the content of heavy metals was carried out in the areas with mixed herbs. a
plowed soil and soil under the trees. Soil samples were taken at a distance of 1.5-2 km from the TPP.
Using the spectral and atomic absorption analysis, the content of bulk and mobile compounds of heavy
metals, the regularitics of their distribution, and their occurrence forms in soils and ash dumps were
studied. It was established that around the pollution source the sections of soil were formed that contained
Co. Cu. Cr. Ni. Cd. Pb. Zn. Mn. The analvsis results showed an uneven contamination of the arcas around
the TPP. An increased content of heavy metals was found in the studied soil samples. In the areas of
plowed soil layers and under the trees. the excess of bulk concentrations of cadmium (Cd) and (Pb) was
determined. so we concluded that these areas were unsuitable for growing agricultural crops. In the soils
under trees and in the areas with mixed herbs, the content of Cu. Cr. Ni. Cd did not exceed maximum
permissible concentrations. The measures to improve the environmental safety of coal plants were
recommended.

Key words: thermal power plants, public health, ash dump, soil, heavy metals.
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