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3HMKEHHS BILIUBY 30J0HIIAKOHAKOIIMYYBAYA CYMCBKOI TEIl HA
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JL A IVIAIYK, I M. M’IKA€BA*, O. B. M’IKA€EB

Kagheopa npuxnaduoi exonozii, Cymcoruti Oepocasnuii ynigepcumem, m. Cymu, VKPAIHA
*e-mail: hannamiakaieva@gmail.com

AHOTALIA [Ipeocmasneni docnioxcenns enaugy sonouinakonaxonuuysaua Cymcokoi TEL] na niosemui 6oou. 3a pesynomamamu
MOHIMOPUHSY BCMAHOBNEHO, WO 6 NIO3EMHUX 800X NEPUIO20 6I0 NOBEPXHI 800OHOCHO20 KOMNIEKCY CROCMEPIeaembCs 3MiHd
XiMIYHO20 CKAAdy 3a paxyHox @irempayii 600 i3 30106i06any. O3Hakamu ybo2o € NIOGUIYEHULl 6MICI Y 800i i3 CHOCTNEPENCHUX
c6epON0sUH XI0pUdi8, cynvghamis, Hampito, 3aniza. /s 3anobicanus 3a0pyOHEHHIO NIO3EMHUX | NOBEPXHEGUX 600 3aNPONOHOBAHO
CMBOPEHHsT MEXHO2EHHO20 2e0XiMiuHo20 bap'epy. 3 memow eubopy mamepiany O0s eKpauy OOCHIONACYBANUCH NPUPOOHI STUHU
Cymcokoi obaacmi. Becmanosnena npucymuicme 6 enunucmux mamepianax CyMCbK0o20 pationy — CMeKmMumosux Minepanis, sKi
3a6e3neqyioms 6UCOKY copOyitiny 30amuicme 00 iOHI6 6adxcKux memanis. IIpoeedeni 00CHiONCEHHA NOKA3AMU, WO [OHU BAHCKUX
Memanie 6xo05ms CMPYKMypy iUl ma He 8UMUBAIOMbCA 3 HUX ONA0AMU, WO 00380J5€ pekomenoysamu iunu CyMCbKO20 patioHy
018 CMEOpeHHs npomuinbmpayitinoz2o ekpary 3oaounakonaxonuuysaua Cymcoxoi TEL].

Knrouosi cnosa: mennosa eiekmpocmanyis, 30108i06al; 8ANCKI MEMANU, Miepayis; eKpaH, 2iuHd.

REDUCTION OF THE INFLUENCE OF ASH AND SLUG DUMP OF SUMY TPP ON
THE HYDROSPHERE

L.PLYATSUK, H. MIAKAIEVA, O.MIAKAIEV

Applied Ecology Department, Sumy State University, Sumy, UKRAINE

ADSTRACT The aim of the work is to develop measures of reducing the impact of the ash and slug dump of the Sumy Thermal
Power Plant on the environment. Investigation of the factors of impact of the ash and slug dump of the Sumy Thermal Power Plant
on groundwater showed that there is a significant amount of heavy metals in the ash and slags of Sumy TPP. As a result of the
contact of a slag mixture with atmospheric precipitation they can leak out, move into soluble forms and pollute soils and
groundwater. The radioactivity of a mixture of ash slag is 18 mR / h. Ash and slag have the following physical and mechanical
characteristics: the bulk density is 1350 kg/m?, the filtration coefficient is 3.5 m/day. The location of ash and slug dump of the Sumy
Thermal Power Plant close to the Psel river and the insufficient protection of the groundwater leads to the migration of pollutants.
Signs of this are the high content in the water from the observation wells of chlorides, sulfates, sodium and iron. The results of
researches of groundwater of the first from the surface aquifer at the site of the ash and slug dump indicate the changes in its
chemical composition by water filtration from the ash and slug dump.

We propose to create an anthropogenic geochemical barrier to prevent pollution of underground and surface water,.In order to
select the material for the screen, natural clays of the Sumy region were investigated. They have low filtration coefficient and high
sorption properties .The presence in the clay materials of smectite minerals such as montmorillonite, bentonite has been established,
they provide a high sorption ability.Studies have also shown that heavy metals are embedded in the structure of clay and not washed
out from it by precipitation, it allows us to recommend clay of the Sumy region to create an anti-filtration screen of ash and slug
dump of Sumy Thermal Power Plant.

Key words: thermal power plant; ash and slug dump; heavy metals; migration, screen; clay.

3POCTaHHS KIIBKOCTI  BiAXO.iB.
HABKOJIMIIIHBOTO CEPEAOBHUINA B

Beryn MPU3BOUTH IO

Exosoriuauii  cran

Eneprernka € HalBaXJIMBINIOIO Traly33lo, sKa
BHU3HAua€  e(QEKTUBHICTh  PO3BUTKY  CKOHOMIKH 1
TEeXHIYHUH piBeHb Bci€l mpommucioBocTi. Ha cydacHoMy
erari B CBITI BiIOyBa€eTHCS 3pOCTaHHSA
€HEproClOoXKMBaHHS Ha JAylly HacelneHHs. Y XX -
royatky XXI cT. BHpOOHHITBO 1 CHOKMBaHHS €HEprii B
CBITI MOABOIOEThCST KOXHI 10-15 pokiB, mo MpU3BOIUTH
J0 30UNBIIEHHS TEXHOTCHHOTO BIUIMBY EHEPIeTHKH Ha
HABKOJIUIITHE CepelOBUILE. PosBurtok TEII0BOT
€HEepPreTKh B YKpaiHi MPOTHO3YEThCS 3 MEPEBAKHUM
BUKOPHUCTaHHSM BYTULIS, 4acTka sikoro B y 2030 poui B
najuBHOMy Oananci cranoButume 85,1% [1], mo

paiioHax pO3MIlEHHS
JIOCHI/DKYBany — BigoMi
HaykoBui [2-11].
TexHomorii chamroBaHHA BYTUDI Ha TEIIOBUX
CIIEKTPOCTAHIIAX YKpaiHu mepeadavaroTh BUIAJICHHS
30JIM Ta NUIAKIB TAPABIIYHEM CITIOCOOOM Ta CKJIaTyBaHHS
ix y 3omoBimBanax. [llmakn Ta 3012 TOBONI TOKCHYHI, iX

terioenekrpoctaniiit  (TEC)
BITYM3HSHI Ta 3aKOPIOHHI

TOKCHYHICTP CKJIaJIa€THCS 3 TOKCHYHOCTI
MOJIiapOMaTHIHUX BYTJICBOJTHIB (B OCHOBHOMY
Oens(a)mipeHy), BaKKMX METaliB 1  HEBII3HAHUX

OpraHiYHUX TOKCHUKAHTIB. KOHIICHTpaIlis OKCHIIIB Ba)KKHX
METaiB B IIUIAKy 1 30711 Ha 2-3 mopsiaku (a iHol 1 Oibiie)

O TUIALYK JI. 1., M’ IKAEBA T. M., M’IKA€B O. B., 2018
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Bume, HiK y mnamiBi. OcHoBHy Macy (96-98%)
30JI0IIJIAKOBHX BiTXOMIB CKJIAaJa€ CyMa OKCHIIB: OKCHZ
kpeMHi0 — 45-60%; okcuna kambIiito — 2,5-9,6%; okcun
MarHiro — 0,5-4,8%; oxcup 3amiza — 4,1-10,6%; oxcuz
amrominito — 10,1-21,8% 1 Tpuokeus cipku — 0,03-2,7%
[2]. KpiMm HaBeneHHMX MakKpOEJIEMEHTIB, L0 CKIIAJA0Th
OCHOBHY Macy BiJXOIliB, 30JIONLTAKOBI BiXOIU MICTATh
MIKPOJIOMIIIIKA TaKUX €JIEMEHTIB, SK IWHK, Talil,
CBHMHEIlb, XPOM, Mapraselpb, KoOajbT, HIKENb, PTYTb,
MUII'AK, CypMa, BaHANill, CTPOHIIHA, TepMmaHii, Oop,
Oepuiiii, ¢prop Ta iH. 3a manmmu [12] B 30ii MicTHUTBCA
3HaYHA KUIBKICTh B@)XKKMX METaliB, SKI HaIXOIsITh 3
nmanuBa. 30JOMUIAKH, HAKOMYIYIOYICh B 30JI0BiIBaIax B
3HaYHUX O0CsraXx, CTBOPIOIOTh pealbHy  3arpo3y
3a0pyAHEHHS IPYHTIB, BOJIOWM, aTMOC(EpHOTrO MOBITpS,
ajie B TOM K€ 4ac MOXKYTb IPEACTABIATU IPOMUCIOBUI
iHTEpecC SIK HeTpaJuilifHa TEXHOTeHHA CHPOBHHA.

B po6ori [11] aBTOpOM HaBeaeHa cxema B3aEMOIT
30JI0NITAKOHAKOITMYYBayiB 3 HABKOJIUIIIHIM
CEepellOBUIIIEM, 5Ka BpAaxOBY€ BIIUY)XEHHS TEPHUTOPIH,
Mirpamito 3a0pyAHIOIOUMX pPEYOBUH Kpi3b TNpodiib
TPYHTIB, WWIIHHA 3 MOBEPXHI 30JIOBiABATY, MIrpamito
3a0pyAHIOBAaYIiB MO TPO(IYHUM JAHIIOTAM Ta BIUTMB Ha
opranisM monuan. CyTTeBW BIUMMB iHOQUIBTpamii 3
TepuTopii  30JOBiABaNiB HAa XIMIYHHI CKiIagy Ta
MiHepaJi3amifo  MO3eMHHX BOJ  BCTAHOBJICHO 3a
pe3yJbTaTaMi PeKUMHHUX CIOCTEPEKEHb. 30JIOBIIBAIU €
JUKepellaMi  HAJXO/DKEHHS Y Mia3eMHy rimpocdepy
¢dTopy, ceneny, Oepuilito, pagiOaKTHBHUX PEUYOBHMH Ta
JEeSKMX IHIIMX TOKCHMYHHMX KOMIIOHEHTIB OpraHiqyHOro
noxokenHs. JliteparypHi nani nokasyroote [13], 1o
MOPIBHAHO 13 MiJ3¢MHUMHU BOJAMH TOBEPXHEBI BOJH
30JI0BIJBAJIIB BiJ3HAYAIOTHCS Pi3KO ITiIBUIICHUM BMICTOM
OCHOBHUX MaKpPOKOMIIOHEHTIB, 3arajbHOrO 3aliza Ta
(dbTopy, Iemo MmiIBUIICHO0 3arajJbHOI0 MiHepali3aIli€ro.

IIpoBenenuit aHami3 TiTepaTypHUX JaHUX ITOKA3aB,
1106} 30JI0IIIJIAKOBIIBAIN TEIUIOCNIEKTPOCTAHITi it c
JDKEPEeIIOM  KOMIUIEKCHOTO  BIUIMBY HA  JOBKIJUIA:
HOPYIICHHSI TEOJIOTIYHOTO CEpeloBHIIA, 3a0pyAHEHHS
IpYHTIB mpu QinbTpamii Ta aepauiiHOMy NepeHeCceHHi
3a0py/JHIOIOYMX PEYOBMH 3 T[OBEPXHI BimBany Ta
MOTEHLIHHAM JDKEpeNioM 3a0pyAHEHHS NMPUPOIHHUX BOJ.
B 3B’S3Ky 3 IIMM BHHHUKAE HEOOXITHICTH PO3POOKH
3aX0/iB 1O 3MEHIICHHIO TEXHOT€HHOTO BIUIMBY Ha
HaBKOJIMIIIHE CEPE/IOBHIIE B MICHAX CKJIQJyBaHHS 30J10
[IJIAKOBHX BIIXOJIB.

iab podoTu
Metoro poboTH € po3poOka 3axOiB IO

3HM)KEHHIO BIUIMBY 30JI0MUIaKOHaKomHyyBauya CyMCBKOI
TEIl Ha noBKims.

- pO3pOOUTH 3aX0JM MO 3MCHIICHHIO BIUIUBY
30JI0MIJIAKOHAKOIIMYYBaya Ha IMi3eMHi BOIH.

BukiaseHHs: 0CHOBHOTO MaTepiaJay

TOB «Cymutemnnoenepro», A0 CKIaay SIKOTO
Bxoguth Cymcbka TELl, € omHUM 3 HaHOLTBIINX
3abpynnioBauiB moBiTps Cymcekoi obnacti. Buknan
nianpuemcTsa 3a 2016 p. cranoBuim 3,371 THc. ToHH abo
19,49 % Big 3arampHOrO 00CATY BHKHIIB 10 CyMCBHKIH
obmacTi [14], 0 HEraTUBHO BIUIMBA€ HA CTaH JOBKIJIIA.
[otyxHicts BHpOOHHMITBA enekTpoeHeprii CyMCBKOIO
TELl B cepemupomy cranouth 112988 Tmc. kBt/ron.,
TeruioBoi eHeprii — 723250 I'kan. Sk manmuBo Ha cTaHIMil
BUKOPHCTOBYIOTh BYTLLIS Ta IPUPOIHUI ras.

30J101IITIaKOHAKOTT Iy BaY CymMmchKoi TEIL]
po3TaioBanuii Ha JiBoMy Hu3bkoMy Oepesi p. [lcen. Ha mii
JIUISTHII TTOKPIBJIS BEPXHBOKPEHJIOBUX BIAKIAIB 3aisrae
Ha mimbOuHi 8-22 M Bim mnoepxHi 3emui. Kpeiina
MEPEKPUBAETHCS YCTBEPTHHHUMHU aTIOBIATEHUMH MIIAHO-
TIMHUCTAMU BiJKJIaJJaMH 3aIUIaBHUX 1 cTapuyHuX (arriit
(mickm  Big ApiOHMX O THIYBaTHX, CYMIICKH 3
MAJIOTIOTYKHAMH ~TPOIIapKaMH 3aMyJICHHX, MIiCISIMH
3aropoBaHMX CYTNIMHKIB). TpimiuHyBaTi MepreibHO-
KpEeHIoBl TOpPOAM YTBOPIOIOTH 3  YETBEPTHUHHUMH
ocagKaMH €IWHUA Oe3HaIipHUN BOAOHOCHUH KOMITIEKC 3
PIBHAMH 3aJSITaHHS IMiA3eMHUX BOJ 2,5-7 M BiJ MOBEpXHI
3emiti. besmocepenHb0 Ha MalIaHYMKY 30J0BiIBaIy,
pO3pi3  JOMOBHIOETbCS  TEXHOTCHHMMH  HACUITHUMH
YTBOPEHHSIMH - 30JIOIIJAKOBOIO CYMILINIIO i IPYHTaMH,
IO CKJIaAaloTh oOBayBaHHA. PyX mig3eMHUX BOA Ha mid
JUISHI CHpSIMOBAHMH 3a penbedoM Ha MiBIeHb Yy OiK
pycaa p. Ilcen 3 rpagienToM notoky Oxm3pko 0,007.

30J10BiIBANT MPECTABISE COOOIO IBOXCEKINIHHUI
BiJICTiMHUK emHicTIO 195 Tne. M3 3 posmipamu cekuiit y
mrani 150x178 M KOKHa, 3arajibHOIO IUIOLIEIO 5,3 ra.
Cekmii 30Jy0mITaKOBiABaTy po3niteHi agambor. Bechb
30JI0MIIAKOHAKOIIMYYBaY OTOPODKEHUH 1aM0O0I0, SKa Mae
BUCOTY 5,5 M Ta mumpuHy no rpebuio 3 M.  Binkocu
JaMOM 3aKpilIeHl IOCiBaMU TpaB Ha LIapi POCIUHHOIO
rpynty. Jlis momepe/pkeHHs pPO3MHMBY HU3Y AaM0 B
nepioJ; NMPOXOJHKEHHS MaBOAKA BUKOHAHO MOILICHHS 3
KaMEHIO TI0 Iapy meOeHto.

ITicas ouMIineHHsS BIAXIAHUX Ta3iB 30JIOLIIAKOBA
CyMIilll WIISXOM TiAPOTPAHCIOPTYBAaHHSI HAIXOAUTH Y
30JIOLIJIAKOHAKOIINYYBa4, SKUH Ha CBHOTOJIHI BXKe
npakTHIHO 3amoBHeHwWid [14].  3omommwmakm B Harmi
30JI0MUIAKOBIIBAYY MAlOTh HACTYIHI (i3WKO-MEXaHidHI
XapaKkTEPHCTUKK: HACHIHA IMUIBHICTE 1350  Kr/m’,
koedirieHT ¢inpTpauii -
3,5 M/no0y. 3a nanumu aBTopiB podotu [15] B 30mi T
nutakax Cymcbkoi TEL] micTuThcs 3Ha4YHA KiTBKICTB

Jna JIOCSITHEHHS IIOCTABJICHOI MeTH  Baxkux MeramiB (tadm.  1). Ilix 4wac KoHTakTy
BUPIIIyBaJIKCs HACTYIIHI 3a/1a4i: 30JI0LIUIAKOBOI CyMillli 3 aTMOC(EPHUMH OIajJiaMH BOHHU
- IOCIIUTH (axropu BIUIMBY  3[aTHI BUJIYTOBYBAaTHUCS, HEPEXOAUTH y PO3UHHHI (hopMH 1
3osonutakoHakonnyyBaya Cymcbkoi TELl Ha mimzemni — 3a0pynHioBaTH IPYHTH Ta Tia3eMHi BOJU.
BOJH; PanioaxtuBHicTh 30001UIaKIB — 18 MR/rop.
- TPOAHANI3yBaTH CKJIaJI 30JIOIUIAKOBUX BiXOIB;
BICHUK HTVY "XIII" Ne 9 (1285) 231
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Tabmums 1 — CepenHiii BMICT BaXXKUX METaliB y
nutakax ta 3o Cymebkoi TELL, mr/kr [11]

Ne | Tun Mn Ni Co \Y Cr

3/m | 3paska

1 Inaku 1000 | 200 | 40 500 400

2 3oia 1000 | 200 | 20 400 350

Ne | Tun Mo Cu Pb Zn Sn

3/m | 3paska

1 Inaku 4 300 | 200 | 80 8

2 3oia 2 200 | 300 | 300 8
PozramyBanns 30JI0IIJTAKOHAKOTMYYyBayda

Cywmcekoi TELL B 6e3nocepensiii 6m3pkocti Big p. [lcen
CTaBUTH 3a7ady KOHTPOJIO CTaHy BOJ. 3 MLI€I0 METOI0
obyilaiHaHa Mepeka IYHKTIB CIIOCTEPEKEHb 3a CTaHOM
00’exTiB rimpochepu. VY paiioHi 30I0IIIAKOBiABAITY
00CTEXY€eThCS I'ATh CIIOCTEPEKHUX CBEPATIOBUH [16].

PesynbraTu mociimKeHb Mig3eMHUX BOJI IEPIIOTro
BiJl MTOBEPXHi YeTBEPTHHHO-BEPXHBOKPEHIOBOTO
BOJIOHOCHOTO KOMILIEKCY Ha JUIISTHITE
3osionutakoHakonuyyBada B 2017 poui BKa3yloTh Ha
HBOTO 32 paxyHOK (inbTparnii Boj i3 3omoBigBanmy [17] .
O3HakaMu IBOTO € MiJBUINCHWA BMICT y BOai i3
CIIOCTEPE)KHUX  CBEPAJIOBHH  XJIOPHIIB,  CyJb(}arTis,
HATpilo, 3aIi3a.

Orminka 3aXWIIEHOCTI MiA3€MHUX BOJA B paifoHi
3onomnakoHakonuuyBada Cymcekoi TELL npoBoaunacs B
6amax (3a I'ompubeprom B.M.) [18]. BrHacmigok crabxoi
BHUBYCHOCTI (PIIBTpAIifHNX BIACTUBOCTEH MOpiA 30HU
aeparii ~ peagbHa  SKICHA  OIIHKA  3aXHUIICHOCTI
NPOBOIMIIACH 3a TPbOMA IMOKA3HUKAMH: TJIMOWHI PIBHS
I'PYHTOBHX BOJl, TOTYXHOCTI CJIa0KO MPOHUKHUX IOPia B
po3pi3i 30HHM aepauii Ta koediieHTy QiapTpamii nux
nopin. BiamoBigHO 1m0 po3paxyHKIB Uil MaiJaH4YMKa
30JIONIUIAKOHAKONIMYYBa4ya  KaTeropis 3aXHIICHOCTI
ma3eMHux BoA I, ToOTO mifg3eMHl BOAM HE3aXHMILEHI.

HenmocratHst 3axWIeHICTh MiI3EMHHX BOJ Ta
po3ranryBaHHs 3oi01ut1akoHakonuuyBada Cymcbkoi TEL]
Oinst
p. Ilcen craBuTh 3amady MNpPOBENEHHSA 3axOIiB IO
TIOTIEPE/KEHHIO TOTPAIUIAHHS 3a0py THIOIOUMX PEYOBHH B
Mi3€MHI BOJIH.

Jnst  3anobiraHHs 3a0pyAHEHHS MiI3eMHHX 1
MOBEPXHEBUX BOJ B MICIIX CKJIAAyBaHHS BIIXOIIB
BHUKOPHCTOBYIOTh METO/IM, 3aCHOBaHI Ha CTBOpEHHI
TEXHOT€HHHMX TeOoXiIMiYHUX Oap'epiB 3 MarepiaiiB, SKi
MaloTh BHCOKI NpPOTU(UIBTpaliiHI [MOKa3HUKU Ta
3JIaTHICTH 0 TIEpeBOY 3a0pyAHIOIOUMX KOMIIOHEHTIB Y
Masiopyxomi ¢opmu. [Ipr 11boMy MOKITMBE BUKOPHUCTaHHS
MIPUPOTHUX MatepianiB. 3 MeTOl0 BUOOpY Matepiaiy Juis
MPOTUQLIBTpAIiTHOTO eKpaHy JTOCTIIKYBaJIHCh
npupoHi rimmHN CyMcbKOI 00JIacTi, SKi KpiM HU3BKOTO

Koeoimienta (¢QuIbTpamii MarwTh BHCOKI  COpOIiiiHi
BJIACTUBOCTI 10 Baxxkux meTaniB [19]. BuBuammch nsa
COPTH  TJIMHHCTHX  MaTepiaiiB, 110  HaHOUIbII

BIAPI3HSUTHCS SIK 110 XIMIYHOMY TaK 1 110 MiHEpaJIOTiYHOMY
ckiaany. Ilepmmit - riomHa (CyMCbKHM paiioH) 3

nmokasHuKamu ximigaoro ckmany (%): Si0; —63,22; AlLOs
— 18,24; Fe O3~ 7,0; CaO, MgO- 2,67; 3.mm.- 7,65.
Hpyruit - mmmHa (IlytuBiscekmii paifoH CymchKoi
oOyacti) 3 mokasHHKamH XiMigHOro ckiany (%):Si0; —
52,65; Al,Os — 38,24; Fe,0s3- 3,27; CaO — 2,02; MgO-
2,08; 3.m.m.- 2,7.

3 Merol0 Bu3HauYeHHS  (Ha30BOro  CKIAIY
JIOCHI/PKYBaHUX 3pa3KiB MPOBOMWIM PEHTTeHO(A30BHI
aHaJi3 Ha peHTreHiBcbkomy audpakromerpi JPOH — 1-
YM B kobanbToBo Ko — BUTIPOMiHIOBaHHI 13 MIBHIKICTIO
1 rpax / xB. IudpakrorpamMu BKazaHUX 3pa3KiB HaBEICHI
Ha puc.2.

3 METOI0 CTBOPEHHS TNPOTHUQIIBTPALifHOTO
eKpaHy HeoOXigHO OyJ0 BCTAaHOBHTH HE TUIBKH

aAcopOIiifHy 34aTHICT TJIMH, aje i BU3HAYUTH CTYIiHb
BaXKKHX

BXO/DKEHHS 10HIB METaliB B

TJIMHUCTUX MIHEPAIIB.

CTPYKTYpY

1000 =

500 =

HurencimmacT.

Te 1@
1000 —

s00 o

HirencuBRocTS

Pucynox 1 - JJugppaxmozpamu npupoOHux eAuHuCmux
minepanie 1 — enuna Cymcvkozo pationy; 2 — eauna
Ilymusnvcokoeo paiiony Cymcokoi obracmi

Judpaxrorpamu cBim4aTh, 10 3pa3zok  Nel
MICTHTh CMEKTHUTOBI MiHepaau (cepis pediekciB (d/n
14,983; 14,662; 14,456;4,982; 4,48; 4,471), BMICT SKHUX
~12%. 3pas3ok No2 xapakrepusyeTbcs BMICTOM MiHepaly
kaouniHity (d/n 7,319; 7,267; 7,093; 4,471; 3,599, 2,562;
2,339; 1,981,658; 1,54; 1,488), Bmicrt sikoro ~40%. Kpim
3a3HAYE€HUX MiHEepalliB, B TVIMHAX y BEJIMKIA KITBKOCTI
3ycTpivaroThes a-kBapil (10 50-70%)(cepis peduiekcis d/n
4.261;  3,349;2.456;2,281;2,286;2,128;1,978;  1,816;
1,671; 1,657;1,599;1,54;), Timpocitoau, MOJBOBI INMATH
(mo 10%), DOIOMIT, KAJBIUT, 3MIlIAHO-IIAPOBI CIITIKATH
(o 5%).

Jns nocmimpkeHHS 3AaTHOCTI TAMH A0 (ikcarii
iOHIB BaXXKHX METaJiB BHKOPUCTOBYBAIHM aiCOpOCHTH
micisi KOHTakTy iX 3 MOJENbHHMH pPO3YMHAMH, SIKi
MICTHJIM 10HH Ba&KKAX METAiB. Buxopucranuit
ajcopOeHT BUCYIIyBaJIM B CyHmwibHIH madi mnpu
temneparypi +100°C ma mporssi 1 rox. Hasaxkky
BUCYILIEHOTO a/ICOPOCHTY 3MIIIyBaJH 3 JUCTUIHOBAHOIO
BOJIOIO 13 po3paxyHky T:P~1:20. Otpumany cycneHsito
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mepemimryBamn ~ npotsirom 30 xB.  Ilo 3akiHueHHIO
mporeciB  gecopOuii  po3uuH  inbTpyBaIN Kpi3b
nanepoBuii  pineTp. DimpTpaT aHaMi3yBa M Ha BMICT
BOXKHUX  MeTajiB. Pe3ynpTatd  mokazaim  TOBHY
BIZICYyTHICTh 10HIB BaXXKHX MeTaliB B (inbTparti, L0
CBIIYMTH TIPO BXO/KEHHS IX IOHIB B CTPYKTYpY
TJIMHACTHX MiHEpaiB.

OO0roBopeHHs1 pe3yJbTaTiB

3a pe3ympTaTaMy JOCTIDKEHb BCTaHOBJICHO, IO
sonomnakoHakonuuyBad  Cymcekoi TELl  mpaktudHO
3alIOBHEHMH 30JI0IIUIAKOBHMHU BIIXOAaMH. 30j1a Ta IIUIAK,
SIKI 3HaXOISTBCS B 30JIOIIIAKOHAKONUYYBadi, MICTSAThH
oimmid  psAx  Baxkmx MeTanmiB. Ilix dWac KoHTakTy
30JIONIUIAKOBOT CyMilli 3 aTMOC(EPHUMH OINaJaMH BOHH
3/IaTHI BHJIYTOBYBATHCS, IEPEXOJUTH Y PO3YHHHI popmH i
3a0pyAHIOBaTH IPYHTH Ta MiA3eMHI BOAM. Po3paxyHOK
3aXMIIEHOCTI MiI3eMHHMX Boj 3a [oipndeprom Iokaszas
HU3BKY 3axXWIICHICTh MiA3eMHHX BoOJ. PosranryBanHs
30JI0LIUIAKOHAKOIINYYyBaya Cymcbkoi TEI B
6e3nocepenniii Onmm3pkocTi Bim p. Ilcem Tta HemocTaTHA
3aXUINEHICTh MiA36MHUX BOJX MPU3BOAWUTH IO Mirparii
3a0pyAHIOIOYUX PEYOBHH BHU3 110 IPYHTOBOMY NPODiIIO.
Pe3ynbraTet MOHITOPUHTOBUX JOCHIKEHB MiA36MHUX BOJ
MepIIOro Bi IMOBEPXHI BOJAOHOCHOI'O KOMIUIEKCY Ha
JIUISTHIII 30JI01IJIAKOHAKOIIMYYyBaya BKa3yIOTh Ha 3MiHY 1X
XIMIYHOTO CKJIaJly HaBKOJIO HBOT'O 33 paxyHOK (imbTpanii
BOI i3 3oyoBimBaimy. O3HaKaMu I[bOTO € IiABHICHUN
BMICT y BOJIi 13 CIIOCTEPEKHHX CBEPAJIOBHUH XJIOPHIIB,
Cynb(daris, HATpitO, 3aji3a.

Jnst  3amobiranHs 3a0pynHEHHIO MiJ3eMHHX 1
TTOBEPXHEBUX BOJ 3aIpOIIOHOBAHO CTBOPEHHS
TEXHOTEHHOTO TreoxXiMmigHOro Oap'epy. 3 MeTO0 BHOOpY
MaTtepiaixy Ui eKpaHy JOCTIDKYBaIUCh MTPUPOIHI TIIMHA
Cymcpkoi oOmacti, sIKi KpiM HH3BKOTO KoedimieHTa
¢inpTpamii MarOTh BHCOKI COpOMIiKHI BIIACTHBOCTI 10
BaXKUX METAJIB.

BcraHoBneHa ~ TPUCYTHICT B TIIMHHUCTHX
Mmarepianax CyMCbKOro paifloHy CMEKTHTOBUX MIiHEpaJiB -
MOHTMOPHJIOHITY, OGHTOHITY, sIKi 3a0e3Me4yl0Th BHCOKY
3ATHICTh a0 TmporeciB copOuii. OCHOBY CMEKTHTIB
CKJIaJia€ MiHepaJl MOHTMOPHWJIOHIT, SKMH Mae OymoBYy
[IapyBaTuX CHJIKATiB 3 PO3CYBHOIO CTPYKTYPHOIO
KOMIipKOI0 B KpHcraniuHiii pemitoi. Came Taka OynoBa
3abe3neuye ancopOuiiiHi sIKocTi MiHepatiB (3pasok 1). ¥
TOM e 4ac, 10 CKJIay iHIIOI MicIieBOi IIMHU (3pa3ok 2),
B 3HAYHIM Mipi BXOIATH MIApyBaTi CHIIIKATH 3 KOPCTKOIO
KPHUCTAJIIYHOIO CTPYKTYPOIO, JI0 SKOI HAJCKUTh KAOIIHIT.
Jdnsi TakuX CTPYKTYp XapakTepHa TUIbKH 30BHILIHS
ascopOyroya noBepxHs. Takum unHoM, riuaa CyMCbKOTO
paiiony (3pa3ok Nel) Mae BHIIi COpOIIiHHI BITaCTHBOCTI Ta
MOXXE OUTbII Ce(QEKTHMBHO TOTJIMHATA 10HH BaKKUX
MeTaliB, HiX rimHa [lyTHBIBCHKOTO paiioHy (3pa3ok
Ne2).

3 METOI0 BH3HAYEHHS CTYIICHIO BXOJDKEHHS 10HIB
Ba)XKHMX METAJIIB B CTPYKTYpPY IIIMHUCTHX MiHEpaliB Oyin
MIPOBEJICHI AOCIIKEHHs JIecopOLii 10HIB Ba’KKUX METaIIB
i3 3a0pyqHEHUX TIMHHACTHX MaTepianiB. BoHn mokasanm,

1110 BOXXKi METaIu BOYAZOBYIOTBCS B CTPYKTYpY TJIMH Ta HE
BUMUBAIOThCSA 3 HUX OIaJlaMU.

TakpuM  YWHOM, 34AaTHICTh  MICIEBMX  IJIMH
MOTJIMHATH 1 YTPUMYBATH 10HH Ba)KKMX METaJIiB J03BOJISIE

pexomenayBatu TiauHM CyMCBKOro pailoHy Ui
CTBOPEHHS NpOTU(ITBTPALiHOTO eKpaHy
3onomuiakoHakonuyyBaya  Cymcekoi — TEIL. Jos

e(eKTUBHOI 3aXUCHOI Aii eKpaHa TOBIIMHA IApy TJIMHU
noBuHHa OyTH He MeHme 0,5 M.

BucHoBKkM

[IpoBeneHi AOCHiKEHHS CTaHy IMIA3EMHHUX BOJ
MIEPIIOTO Bij MOBEPXHI YETBEPTUHHO-BEPXHBOKPEHIOBOTO
BOJOHOCHOTO KOMILIEKCY Ha ITUTSTHIT
30JI0NUIAKOHAKOITYyBayva BKa3ylOTh Ha HAasBHICTb
TpaHcdopmarii X XiMIYHOrO CKJIaJy HaBKOJO HBOTO 3a
paxyHOK (imbTpaiii Box i3 3oJjoBimBamy. O3HaKaMH
IBOTO € MiJBUINEHHH BMICT Yy BOJI i3 CIIOCTEPEXHHUX
CBEpAJIOBUH XJIOPUAIB, cynbdariB, HaTpito, 3amiza. [aHi
PO SKICTh MiA3EMHHUX BOJ IMiATBEPIKYIOTHCS OI[IHKOIO
3aXUIIEHOCT] MiJ3eMHIX BOJI, sIKi 3a mKajor ['ompbepra
BIJIHOCSATBCS /10 He3axuileHuX. [IpoBeaeHi OCiHKEeHHS
MOKa3alli  HEOOXiNHICTh TpPOBEACHHS 3aXOliB IO
MoTIepeKeHHI0  (imbTpamii 3a0pyIHIOIOUNX PEYOBUH 3
TijJa 30JIOIIIAKOBIABAITY.

3 METOIO0 MOTIePEHKEHHS MOTPAIISTHHS
3a0pyIHIOIOYUX  PEYOBUH B MiO3eMHI  BOIH
3aMpOIIOHOBAHO CTBOPEHHS npoTU(IIBTPaLiiHOTO

CKpaHy 3 TJIMHHCTHX MarepiamiB. JOCHiIKEHHS TJIHH
Cymcekoi obmacti  103BONIMIIO  BHOpaTH B SKOCTI
Mmarepiana s ekpaHa riauHy CyMCBKOTO paioHy, siKa
MICTHUTH CMEKTUTOBI MiHEpaIH.
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AHHOTAIIUA [lo pezynsmamam ucciedoganus énusnus sonrounakoomeana Cymckou TOL] Ha noozemmuvle 600bl yCmManosieHo
U3MEHEeHUe XUMUYEeCKO20 COcmasa 3a ciem guibmpayuu 600. [Ipuznaxamu 3mozo A611emcsi NOGblueHHoe cooepiicatie 8 8ooe ¢
HAOMOOAMENbHBIX  CKEAJICUH  XA0PUO08, Cylbamos, nampus, oicene3da. s npedomepaujeHus 3a2psi3HeHUss HOO3eMHbIX U
NOBEPXHOCMHBIX 800 NPEONONCEHO CO30AHUE MEXHO2EHHO020 2ceoxumuieckozo bapvepa. C yenvio evlOopa mamepuana Onsi IKpaHa
uccnedosanucy npupoonvle enunvl Cymckoiu obnacmu. IlposedenHvle uccie008aHus NOKA3AAU, MO UOHbL MANCENbIX MEMANlo8
8X00AM 8 CMPYKMYPY 2/UH, HO He GbIMbIBAIOMCS U3 HUX OCAOKAMU, YMO N0380Jem pekomenoosams eiunvl CyMcKoz2o paiiona ons
€030aHUs NPOMUBOPUILIMPAYUOHHO20 IKPAHA 3010unakoHakonuyyeaya Cymckou TOL].
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