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IMocTanoBka npodjemu. [isuIbHICTD TIONWHE HEMUHYYE TIOB’sI3aHA 3 YTBOPEHHSIM
TBepaux mooyrosux Biaxonis (TTIB). Miciis cknamxyBaHHS BiIXO/iB 3aiMalOTh BEIHYE3HI
tepuropii. TiNBKM B pe3ynbTaTi KUTTEASUTBHOCTI MICBKOTO HaceleHHs YKpaiHu

yrBoproeTbess a0 10 muuT TIIB: omun CEpPENHbOCTATUCTUYHUM MELIKAHENb
HuinponerpoBchka BHKHIae 3a pik 260 kr Bigxomis [1]. OmgauM 3 HaHOUTBII
posnoBclokeHnx cnocobiB  yrumizamii TIIB € ix Ttepmiuna . mepepoOka Ha

cMmitrecnanoBanbaux 3aBonax (CC3) [2]. o tBepaux Bigxoaie CC3 BIAHOCATHCS IILJIaAKH
Ta JIETI0Ya 30J1a. AKTYaIbHOIO € TIpo0JieMa OIIHKH €KOJIOTIYHUX PH3HKIB 3a0pyTHEHHS
JIOBKIJUTS BAKKMMH METaJIaMH y MICISIX CKIIAAyBaHHS MPOAYKTIB TEPMIYHOI MepepoOKH
TBepANX MoOyTOBUX Binxoxis. Lle moB’s3aHO 3 THM, IO Ba)KKi METANIM NPAKTHYHO HE
HiJJIAraroTh Olojerpanallii Ta HaBiTh HE3HAYHA IX JIOJIS Y BiAXOJaX MPU3BOIAMTH JIO
3HAYHUX 30UTKIB y MOPYIIEHHI €KOJOTIYHOTO CTaHy TEPUTOPIN CKIIalyBaHHS BiJIXOJIIB.

Metorwo naHoi poOOTH € BU3HAUEHHS BMICTY BaXKKMX METaliB y NPOLYKTax
TEPMIYHOT TepepoOKH TBEPAUX MOOYTOBHUX BIIXOJIB.

Buknanenuss ocHoBHOro martepiamxy. O0’€KTOM JOCH/DKEHHS € 30Jla Ta IUIAK
CMITTECTIATIOBAJIBHOTO 3aBoxy M. JlHinmpomerposcbka. [IpoBemeHo ekcrneprMeHTalbHI
JOCITIDKEHHS, sIKi CKJIaJIaliuCh 3 BU3HAYEHHS BAJIOBOTO BMICTY BaXKHX METATIB, BMICTY
BOJIOPO3YMHHHUX, & TAKOXK PYXOMHX (hOpM €JIEeMEHTIB 32 CTaHAAPTHUMH MeTonuKam# [3].
BanoBuii BMIiCT KOHTPOJIOBAaBCS 3 BHKOPHUCTaHHSM CIIEKTPAJBHOIO METOXNYy aHali3y, a
BMICT BaXKHMX METalliB y BHUTSDKKAX BH3HAYAIM METOJOM aTOMHO-a0COpOIiiHOI
CHeKTPOOTOMETPII.

XiMiYHUE CKJIa] 30JM Ta NUIAKy 3a pPE3yJbTaTaMU CIIEKTPAJIBbHOTO aHaji3y

HaBe[eHUN y Tabm. 1,2.
Tabauys 1
Ximiunmii ckjaan Bigxonis TepmiyHoi nepepodku TIIB

OG'ext | Bwicr, (mr/kr)-107*

SiO2 | AlOs | Fe20s | FeO TiO2 | P20s | MnO | CaO MgO | K20 Na.O

3oma 40,4 7,10 2,78 0,78 1,16 2,00 0,16 18,0 1,74 570 | 2,60

lmax 70,0 5,85 2,17 0,57 | 0,46 1,22 0,25 10,7 1,30 1,30 1,85




AHai3 XiMIYHOTO CKJIaTy OKCHIIIB ITOKAa3aB, IO IS 30JIM Ta MUIAKY XapaKTePHHMA
3HAYHUHA BMICT OKCHIY KPEMHII0 Ta Kaubmiro. Ile CBiMYUTH Tpo Te, MO TaKi BiIXOIU
MOYTh BUKOPHCTOBYBATHUCS I BUPOOHHIITBA OyJiBHUX MaTepialib.

3pa3ku 307U Ta NUIAKY CMITTECHAIOBAIILHOTO 3aBOY Oy JOCIIPKEeHI HAa BMICT
30 eneMeHTiB, 3 AKuUX Oyjo BusBIEHO 18: Oapiil, XpoMm, CBHHEIb, OJIOBO, Tallili, HIKEIb,
IIMHK, THAPKOHIN, KOOambT, THTaH, MiOb, BaHAAiIH, TepMaHii, MOJiOIEH, CTPOHIIIH,
MapraHellb, BICMyT, JIaHTaH. Y BiJlIOBIIHOCTI 3 OTPUMaHMMHU JaHUMH (Tabn. 2)
HaWOIIBIIMIA BMICT Cepell METalliB, IO 3HaHACHI B 30, BiAMOBimae Oapito, CBUHITIO,
OJIOBY, INHKY, TUTaHy; B IIUIAKy BiANOBigae Oapito, IUHKY, TUTaHy, Mapranimio. OxpemMo
Tpeba BUAUIMTH TPYIMy BaKKHX METaliB, sKi, BiINOBIJHO BaJOBOI'O BMICTYy, MOXHa
po3TallyBaTH y HACTYITHUH P

s 3001 — Zn>Sn=Be>Pb>Mn>Cr>Cu>Bi>Ni>V>Co>Mo>GCe,

st mutaky — Ti>Be>Mn>Cu>Sn>Cr=Pb>Ni=Zn>V>Co=Mo>Bi>Ge.

Tabnuys 2
BasioBuii BMiCT MeTaJIiB y 30J1i T IIUIAKY
Bwmicr, mr/kr EnemenTtu
3omna Ilnak
1-10 Ga, Co, V, Ge, Mo Ga, Co, Bi, Ge, Mo
20-90 Zr, Bi, Ni, La V, La
100 — 400 Cu, Sr Cr, Pb, Ni, Zr, Sr
500 — 900 Cr, Mn Sn, Cu
1000-2000 Zn, Ti Ti
5000-7000 Ba, Pb, Sn Ba, Zn, Mn

Ili ememMeHTH MOXHa pO3JUIMTH 32 TOKCHYHICTIO Ha Tpymu. EjemeHTn
I xmacy TOKCHMYHOCTI TIpEeNCTaBIE€HI CBUHIEM, OJIOBOM, IIMHKOM, TEpMaHieM,
Il kmacy TOKCHYHOCTI XpOMOM, HiKeleM, KOOaIbTOM, MONIOACHOM, CYpPMOIO, MIiIIO,
Il k;macy TOKCHMYHOCTI BaHAJIi€M, MaprasieMm, 0apieM, CTpoHIie€M. 3aralbHHUH aHami3
CKJIJTy Ta BMICTY TIPOAYKTiB TepMiuHOi mepepoOku TIIB nae mmpokwii i pi3HOMaHITHUI
CHEKTp XIMIYHUX €JIEMEHTIB, sKi 3 OJHOr0 OOKy € JDKepelioM 3a0pyIHeHHS
HABKOJIMIITHHOTO CEPEJIOBHINA i BIUIMBAIOTH HA 3JIOPOB’S JIIOJIEH, a 3 IPYroro — MiCTSTh
KOPHUCHI 1HTPEJIiEHTH.

Jnst mocmimpkeHHsT MirpariitHo3qaTHuX (opM BaXKKUX METANIB Yy 30J11 Ta MUIAKY
Oyiu BuOpaHi HaiOLIbm TokcuuHi Metanu: Pb, Cd, Zn, Co, Ni, Cu, Cr, Mn. [ons
B)XKHX METaJIiB y BOJIOPO3UMHHIN (OPMi BITHOCHO HEBUCOKA, B TOW Yac SIK JIOJISl METaIliB
B pyxoMiii ¢opMi CBIIUMTH TPO 3HAUHy HeOe3neKy MpoAayKTiB cmamtoBaHHs TIIB mis
HaBKOJIMIITHBOTO cepenoBuina (puc. 1, 2).
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Puc. 2. Bmict pyxomux ¢opm BaxKKHX MeTATIB y 30.1i Ta HLIaKy

OtpuMaHi JaHi CBigYaTh MPO TE, MO0 YACTKa BMICTY PYXOMHX (OPM BaKKUX
MmetaniB | kmacy TOKCHMYHOCTI mocsirae 86% sK IS HUIaKy, Tak i JUIS 307H. 3HAYHO
MEHIIUK BiICOTOK cKianaroTh MeTanu Il kimacy Tokcuunocti — 2,5% y 3omi, 7,2% y
naky Ta Il kmacy Tokcuunocti 11,5% ta 9,1% Bignosiano. BeranoBieHo, 1m0 31 mutaky
B OydepHuii po3uuH nepexomuTh npaktuyHo 80% crnonyk cBuHiio Ta 100% cromyk
nuHKY. B gocmimi i3 3051010 BiJICOTOK BHIJIyYEHHS CIOJYK CBHUHIKO CKJIaB 65%,
HKY —49%, Hikemo — 100%, kobaneTy — 63%, Maprauio — 79%.

3a BMICTOM BOJOPO3YMHHHAX (OPM PO3MOALT BAXKKUX METANIB JEMIO 1HIITHIA.
MakcuManbHa 4YacTKa BMICTY BaKKMX MeETaliB BiAmosimae Il kimacy TOKCHYHOCTI Ta
ckiagae 70% mns mmaky i 45% muig 3omu. Bmict Bakkux mertainiB | Kimacy TOKCHUHOCTI
cTaHoBUTh 45% y 3om i 20% y maky; yactka mertaniB Il xmacy TokcuuHOCTi He
nepesutrye 10%.

BucnoBkH. 3a KiJIBKICTIO pyXOMUX (OpPM BaKKi METaJIM MOXKHA PO3TallyBaTH B
HACTYIHI PN Y TIOPSIKY 3MEHIIICHHS:

s 3004 — Zn>Pb>Mn>Cr>Cd>Cu>Ni>Co,

st nutaky — Zn>Pb>Mn>Cu>Cr>Ni>Cd>Co.

BwmicT Bogopo3unHHEX (OPM BOKKHX METAJIB BIAMOBIIAE TAKUM PSIaM:

s 30mu — Pb>Ni>Cr>Zn>Cu>Mn>Co>Cd,

st mutaky — Cu>Zn>Cr>Ni>Mn>Pb>Co.

OtpumaHi AaHi cBig4aTh MpoO T€ WO 3 HPOAYKTiB TepMmiuHoi mepepoOku TIIB
OyIyTh HAJXOJUTH Y JOBKULISA 3HaYHI KOHIIGHTpAIii CIIONyK BaXKuUX MetaniB | xmacy
TOKCUYHOCTI, 110 CTAHOBUTH 3arpo3y IS 3J10POB’ s JIFOJICH.
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