VK 550:4.02
I'. A. Kpoik, O. B. MeabHuK

Jninponemposcoruii nayionanvnuii ynisepcumem imeni Onecs I'onuapa

3AKOHOMIPHOCTI PO3IIOALTY TEXHO®IJIBHUX TA
TOKCUYHUX EJIEMEHTIB ¥ BIIXOJAAX IOBYBAHHS TA
HEPEPOBKHU BYT'LJIJIA 3AXITHOI'O IOHBACY

Buueni oco6imuBocTi po3moaiily TeXHOQUILHMX Ta TOKCHYHHUX eJieMEeHTIB  BiaxoaiB
Byrie3oarauennss 3axigHoro JloH0acy. BukoHaHO paH:KyBaHHSI eJIeMEHTIB 3a iX BaJIOBUM
BMicToM. Buaineno reoximiuni acoumiaumii enemeHTIiB 3a cTymeHeM TOKCHMYHOCTI Ta
nepeneKTHBAMHM BUKOPHCTAHHS y TeXHili.

Kniouosi cnosa: XimiuHi eeMeHTH, BIZIXO/IU BYTJIe100yBaHHs, TOKCHYHICTb BiJIXO/IB.

H3y4eHbl 0co0eHHOCTH paciipesie/ieHHs] TeXHOQUJIbHBIX U TOKCHYHBIX 3J1eMEHTOB 0TX0/10B
yriaenodbiun 3anmagHoro Jlon6acca. BpInmojiHeHO paH;KMPOBaHHE JIEMEHTOB 10 MX BaJIOBOMY
cojep:kaHUI0. BplgeeHbl reoXHMHYecKHe AcCCOUMALMH 3JIEMEHTOB 1O  TOKCHYHOCTH M
NnepcrneKTHBAM UCIO0JIb30BaHUS B TEXHHKeE.

Kniouesvie cnosa: XUMUYECKUE DIIEMEHTHI, OTXO/bI YIIIeJ00bIUY, TOKCUYHOCTH OTXOJIOB.

Study of especially spreading of toxic elements in wastes products of the coal mining
Western Donbass. Ranging of elements is executed on their gross maintenance. The geochemical
associations of elements are distinguished for their toxicness and prospects of the use in a
technique.

Key words: chemical elements, wastes products of the coal mining, toxicness of wastes
products.

Beryn. Ilpu noOyBaHHI KOPUCHUX KOMAMWH 3 TIPHUYOI MacH, sika HAJAXOJIUTh
Ha TIOBEpXHIO y Biaxonu iae Big 85 % no 93 %. binbma gactuna ii mpencraBieHa
BiJBAILHUMH IIaXTHHUMU MOPOJAMH, a MEHIIA — BiAXOJaMH Micis 30araueHHS
Byriyuia. PiBenb yTwimizamii nux BigxomdiB ckianae Big 1 % no 12 %, pemira BigxomiB
HAKOIUYYETHCS Yy BiJBaJlaX Ta IIJJAMOHAKONMHMYyBayaxX. 3 ypaxyBaHHSM BEIHUYE3HUX
00’eMiB TOpPO/H, SIKA CKIIQJAEThCS HA MOBEPXHI 1 3HAXOAMUTHCS JOBIOTPUBAIMN Yac
mij Jiel0 KUcHIO atMocdepu Ta atMocepHHX OCajiB HEOOXIJTHO BpaxOBYBAaTH
HaBAaHTA)KEHHS BiJ] IIUX BiAXO/iB Ha IpUpOIHE cepemoBuie [1].

IToctanoBka npoOaemu. Ilpu nikBinamii HacHiIKIB AISUIBHOCTI MiHEPaJIbHO-
CHPOBHMHHOTO KOMIUIEKCY B I[UIOMY 1 30KpeMa BYTJie100yBaHHS ICHY€E /1Ba HAIIPSIMKH.
[To-nepiue, 11e crparerist CTINKOr0 pO3BUTKY TEpUTOPii, sika nepeadadae MoBHY abo
YACTKOBY YTWJII3aIlil0 INAXTHUX TMOPiA, LIO CKIaJalThecs Yy Bigsanu. Jpyruid
HANpsIMOK BKJIIOYa€ BHOIPKOBY, HA JIOKAJBHHUX AUISTHKAX, EKOHOMIYHO pEHTA0EIbHY
nepepoOKy BiBaJbHUX TOPiA SK BTOPUHHOI MiHEPAJIbHOI CHPOBHHH a0o
BUKOPHMCTAHHS MIaXTHUX MOPiA y OyAiBHUIITBI Ta SIK CUPOBUHY Ui Oy amaTepiaiB.

Mera gociigKeHHss — BCTAaHOBJIEHHS  3aKOHOMIPHOCTEH — PO3MOALLY
TeXHO(QUIbHUX Ta TOKCHYHUX E€JEMEHTIB Yy BiIXoJax [I00yBaHHS Ta MepepoOKu
BYTLIIJISA, SIK1 CKJIQIAl0ThCS! Y BiJIBAIH.

Jns BupimeHHs i€l METH BHUKOHAHO JOCIIJDKEHHS XiMI4HOro ckiaxy 20
3pa3KiB BiIBaJbHUX MIAXTHUX NOPiA BiAiOpaHMX 3 pI3HUX BiABamiB 3axiJHOTO
Jonbacy. BigBanu ckiaseHi moposaMu 3 pi3HUX IIAXT 1 3HAXOIMINCH HA TIOBEPXHI



pi3HIi 3a dYacoMm TmiepioA. BukoHaHO XiMiKO-aHATITHYHUN KOHTPOJb BMicTy 30
KOMIIOHEHTIB y nopoaax. OIiHKY XIMIYHOTO CKJIaly BiAXO0/1iB MPOBOIWIN 32 BaJJOBUM
BMICTOM KOMIIOHEHTIB 3 BHKOPHUCTAHHSM CTaHIAPTHOI METOIUKH CHEKTPAILHOTO
aHamizy. OTpuMaHi pe3ysbTaTH PO3TJSAIAIM BiJIMOBITHO HACTYMHIN Kimacudikarii
€JIEMEHTIB: MOPOI0YTBOPIOIOYI, Pi/IKI Ta PiIKO3EMENbHI, BaKKI METaJIH.

[ToponoyTBoprorOUi eeMeHTH (MIETPOreHHI €IEMEHTH) BXOIATh A0 MiHEpaliB,
K1 (OpPMYIOTH OCHOBHHIA CKJIaJl TOPiA. 3 MHUX €JIEMEHTIB y 3pa3Kax IMopij 3aXiTHOTo
Jlonbacy Oymno 3HaiieHo: Oapiii, pocdop, TuTan, miTii, BaHamiid. Pinko3emenpHi Ta
PIIKI €JIeMEHTH MPeACTaBIeH] Y MOCHIHKYBaHUX MOPOJIax TaKUM CKIIAJIOM: OCpHITiid,
raJti, iTpiH, iTepOill, MUPKOHIHN, JaHTaH, MONIOACH, HIOO1H, CKaHIiH, epii, MU SK,
Bosib(ppam. BimnoBimHo kimacudikariii BakKki MeTaJH TPEACTaBICHI Yy BiIBabHUX
HIAXTHUX TMopojax 3axigHoro [lonbGacy HacTymHUM psOM: XpOM, CBHHELb, OJOBO,
HiKeNb, KOOAJNbT, MiJlb, MapraHeib, BICMyT Ta IMHK. Pe3ynbratu anamizy 3paskiB
BIJIXOJIIB JTO3BOJISIOTH 3pOOMTH BHCHOBKH IOJ0 KOHIICHTPYBAaHHS Ta PO3MOIiICHHS
OKPEMHX €JIEMEHTIB.

Tabnuys 1
KonuenrpyBanHs Ta po3nogis ejieMeHTIiB y nmopoaax 3axianoro londacy
= Jliama3oH KOHIIEHTpAIlii, MI/KT
§ Yacrora 3ycrpidanus, %
2113 3-7| 7-| 15-| 30— | 50— | 100- | 200~ 300- | 500- | 1000-| 5000~
15 30 50 100 | 200 300] 500 1000 5000 | 7000
IOPOJJOYTBOPIOIOYI
Ba - - — — — — — — 100 — — —
P — — — — — — — — 57 43 — —
Ti - - - - - - - - - — 86 14
v | - | - | = | = 14 | 86 - - - - - —
Li | — | — | 43 ] 57 | — - - - - - - -
Pinxi Ta pigro3eMenbHi
Be 100 — - — — - — - — - - —
Ga | — | — |100]| = - - - - - - - -
Y - - 43 57 - - - - - - - -
Yb | 100 — — — — — — — — — — —
Ge | 100 - — - - — - — - — — -
Mo | 100 — - — — - — - — - - —
La | — | = | = [100] — - - - - - -
st | - | = | = | = — |10 | - - - - - -
W - 100 - - - - - - - — - —
Nb — — 100 — - — - — - — — —
Se | = 10| = | = _ — _ — _ — — _
Ce | — | = | = [100] — - - - - - - -
Ag | = | = | = | 10| — - - - - - - -
Zr - - — - - - 86 14 - - - -
HaiiGinpme  3HaueHHs  cepel  KOMIIOHEHTIB,  sIKI  BXOZATH [0

MOPOIOYTBOPIOIOYMX ~MiHEpajiB BIANOBia€ BMICTY THTaHy, KUIBKICTh SIKOTO



3MiHIOEThes B Mekax Bifm 3000 no 7000 mr/kr, BmicT Oapito 500 Mr/kr, KiTbKICTh
miTito He nepeBuurye 20 mr/kr. Oco6MBO MPUBAOIMBUMHU LI OPOAH € HIO0J0 BMICTY
piAKo3eMeNbHUX Ta PIIKUX eleMeHTIB. Tak y mopojax 3HalIeHo Tajii, iTpii,
repMaHii, JJaHTaH, BOJb(pam, Hi00iH, ckauaii, nepid. Lli emeMenTn y TemepimiHii
9yac 3aCTOCOBYIOTHCSI MPU BUPOOHUIITBI CHEIiaJbHUX CILIaBiB, B SKOCTI JOMIIIOK Y
YOpHI Ta KOJBOPOBIM MeTamyprii, a TakoXX y €JNeKTPOHHIM, XIMIYHIH Ta I1HIIUX
ray3sx npoMucioBocTi [1; 2]. Jliama3oH KOHIIGHTpaIliii Ta YacToTa 3yCTpIidaHHS
€JICMCHTIB HaBeICHI y Ta0umili 1.

Oco0nmBoi yBarm moOTpeOye OIIHKa BMICTY B IMOpPOJaX BaXXKUX METAIIB,
OCKUTBKM BOHHM  BIJHOCATHCS JO TNPUOPUTCTHUX 3a0PYAHIOIOYHMX PEUOBHH,
CIIOCTEPEIKEHHS 32 IKUMH 000B’S3KOBO 3T1JIHO 3 €KOJOTIYHUMH HOPMAaTHBAMH y BCiX
cepenoBumiax. Taka MOCTaHOBKa MpoOJeMH 3a0pyJHEHHS BaXKKMUMU MeTajlaMu
NOB’si3aHa 3 TUM, IO BaXXKI METaJH SIBISIOTh BUCOKY TOKCHYHICTH JUIS JKUBHX
OpraHi3MiB y BIJIHOCHO HM3bKHUX KOHIEHTpAIisiX, a TaKOXX MAaroTh 3JaTHICTb 0
610aKyMyJIsLiT 32 paXyHOK Mirpauii 3a TpodiuHMMH JaHItoramu [3; 4].

3a pe3ysibTaTaMU CIEKTPAJbHOIO aHaji3y y BIABAJIBHUX IIAXTHUX IOPOAAX
Oy/M BUSIBJICHI TakKi BaKKi METaJU: XpOM, CBHHEIIb, OJIOBO, HIKEJb, IIMHK, KOOAJbT,
MiJb, MapraHeib, BICMyT. 3a BEJIMUYMHAMH CEpPEIHIX 3HAUY€Hb BAJIOBOTO BMICTY IIi
METaJIl MOKYTh OyTH PO3TaIllOBaHi y HACTYITHUH PSA:

Mn > Cr>Zn> Cu > Ni>Pb > Co > Sn > Mo > Bi.

Posmoain BaKKUX METaiB 3a iX BMICTOM LITFOCTPY€EThCS Ha puc. 1
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Puc. 1. Po3noain Ba:kKux MeTasiB y IIaxXTHUX nopoaax 3axinHoro Jlondacy

PesynpTatn cTatMcTMYHOI OOpOOKM pE3ynbTaTiB BH3HAYCHHA Ta YacTOTH
3yCTpiuaHHS BaXKHX METANIB Yy JOCHIDKYBaHHX TIIOpOJax 3a CEepeiHIMH Ta
MaKCHMaJbHIMH 3HAYEHHSIMH HaBelleHa BIAMOBITHO y TaOmwuili 2. 3a TOKCHYHICTIO
BaXKI METaJM NIIATHCS HA TPU KIAcu TokcwyHOcTi. Jlo mepmoro kimacy, ToOTO
HaWO1IbII TOKCHYHUX €JIEMEHTIB HAJICXKATh: MU SIK, KaJIMiid, pTYTh, CBUHEIIb, CEJICH,



Tabnuys 2
YacrToTa 3ycTpiuaHHA BaXKKHX MeTaJiB y nopoaax 3axignoro {londacy

o JiarnazoH KOHIEHTpaIliii, MI/Kr

qE YacroTa 3ycTpivanus, %

) — - — _ —
§ o o] 5 oo 35 [ 85 | 2 o] 5
Cr - - - 14 86 - - — —
Pb - - 100 - - — — — -
Sn 100 - — - — - - - —
Ni - - 57 43 — - - - —
Co — 100 — — — — — — —
Cu - - 43 57 — — - — —
Mn - - - - - - 29 42 29
Bi 100 - — - - — - - —
Zn — — — — 72 39 — - —

OUHK. Y JOCHIKYBAaHHX IOpOJaxX 3HAHJIEHO CBUHELb, LIMHK, KOHIEHTpAlii SKUX
BiINOBITHO cKianaroTh, Mr/kr: 15 — 30, 50 — 200. 3 apyroro kjacy TOKCHYHOCTI y
nopozax 3axigHoro Jlon6acy npucytHi, MIr/kr: kobanst — 7 — 15, Hikens — 15 — 50,
Migs — 15 — 50, xpom — 30 — 100. ¥V moponax, siki JOCTIKYBa 3HAWEHO TaKOXK
HACTYIIHI €JEMEHTH, AKi BIIHOCATHCS 3a MPUHHATOI0 Kiacu(iKalier 10 TPeThoro
KJIacy TOKCHYHOCTI - Lie Oapiii, BaHaii, Boib(hpam, Maprasers [5].

Jli1s OLIHIOBAaHHS POJIi BIABAJIILHUX MIAXTHUX MOPIJ 11010 GOPMYBaHHS apeaiB
PO3MOBCIO/DKEHHST XIMIYHUX €JIEMEHTIB, SKI MOXYTh HAIXOAWTH 3 TOpiA TpH iX
CKJIaayBaHHI y BiJgBasax, BUKOHAHO 3ICTaBIIEHHS iX BMICTY 3 KJapkamH, TOOTO
YCEepPEeIHEHUM BMICTOM, IO XapaKTEepPH3ye IOIIUPEHICTh XIMIYHHUX EJEMEHTIB Yy
reOXIMIYHIH CHUCTeMi B IJIOMYy. BCTaHOBJICHO, MmO IS OUIBIIOCTI MPHUCYTHIX Yy
BiIBAJIbHMX  IOPOJaX  EJIEMCHTIB-JIOMIIIOK 5K  KOJIbOPOBUX, PIAKUX  Ta
P1IKO3EeMENIbHUX €JIEMEHTIB CIIOCTEPIraeThCsl EPEBHUILICHHS BEJIMYUH KIIAPKIiB.

BucHoBok. TakuM 4MHOM L€ 1a€ 3MOT'Y 3pOOUTH BUCHOBOK, SIKHH MIATBEPIKYE
MPOIEC PO3CIFOBAaHHS IIUX E€JIEMEHTIB 1 pOOUTH BiABaJBbHI MIAXTHI TMOPOAHM 3 OJHOTO
OOKy JKepesioM 3a0pyAHEHHS 00’ €KTIB TOBKULIS, a 3 1HIIOTO iX CIIJI pO3MIIAIATH K
TEXHIYHI POJOBUILA.
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