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®OPMHU 3HAXOKEHHSI EJJEMEHTIB-CYIIYTHUKIB YPAHY V AJIBBITUTAX
YKPAIHCBKOI'O IIUTA

Y emammi posenanymo ¢opmu 3naxoocenns enemenmie-cynymuuKie ypany, SKUMU MOICYmMs Oymu K 0cobucmi KOHyeHmpamopu,
max i 36udaiHi nopoooymeopioui minepanu. /Jo nepuiux 8iOHOCAMbCA CaMOPOOHi MEMAau — 3010Mo, GICMYm, CEUHeYb, CYIbdiou
Cu, Zn, Pb, Ni, Co; monayum (Th), yupxon (Zr, Th). Ilpuxniadamu Opyeoi epynu minepanie € nonvosi wnamu 3 pyoioiem, cmpoHyiem,
ceunyem; ezipu, pibexum, cehen 3 ganadiem. EnemeHmu-cynymuuku po3eisaHymo 3d MAaxkow CUCMeMOow:  padioakmueéHi, cude-
poginvHi, xanekoghinvhi, piOKicHi ma piOKICHO3eMeNbHI eleMeHmuy, a MAaKo#C eleMeHMU-MIHEPAI3amopu 8 Melcax O0CAIONHCEeHUX
anvoimumosux pooosuwy ypany. Ceped (opm 3HAXO0HCEHHS YPAHY Y cucmemax anrboimumosux pooosuwy eudineno vomupu. Le (1)
e1acHe yparosi minepanu, (2) 6ucoxko padioakmueHi akyecopi minepanu, (3) ypaw, poscisiHuil 6 nopooo- i pyooymeoprouux MiHepa-
aax; (4) ypan mobinizoeanuil (copboeanuil) mopurnHumu Minepanamu. Haibinew eucoxa pyxaugicmo memanieé Qikcyemocs 6 oonacmi
NIO3eMHUX I NOBEPXHEGUX 600, A MAKOIC Y IPYHMAX MA 6EPXHIX YACMUHAX KOPU SUSIMPIOSaHH:. I3 padioakmuenux mMemanie Hatoinb-
wa pyxaugicms npumamania ypany (Haubineuw wupoxi 6mopuHti opeoau), paoditi KOHYeHMPYEMbCsi OauNCYe 00 NEPEUHHUX YPAHOBUX
PYO, 8IOHOCHO cMADLIbHUM € MOPIll, NO8'A3AHULL 3 MOHAYUMOM. 3 YDAXYBAHHAM 2€0]1020-2e0XIMIUHUX XAPAKMEPUCTNUK ATbOIMUmosux
PO008ULY, a MAKONC TAHOWADMHO-2eOXIMIUHUX Ocobnusocmell [H2YTbCcbKo20 Me2ablloKy (83aemonepexio aicocmenogoi i cmenogoi
30H), pezion 30aembces dyoice NEPCneKMmueHUM O (POPMYBAHHA MOIOOUX NOBEPXHEBUX KOHYEHMPAYIU YpaHy I eleMeHmi6-CynymHuKie
(Ni, Co, Zn, V, Cu, Mo, Pb). Bci onucani cknadogi pyonoi macu podosuuy ans6imumosoi opmayii, Kpim 6e3nocepednvbo ypaHosux
MiHepanie, € 8i0Xo0amu nPoMUCiosoi po3pobku, axi oyau (i 6yoyms) ckradosani. Ilo cymi ye noopidnenutl MiHEPAIbHULl KOHYEH-
mpam, 36azavenuti ypaHom ma ONUCAHUMY OOMIWKAMY | NOMIWEHUT 8 YMOBU CINEPLeHHUX NPOYECI8, CNPUSAMIUBUX OISl OKUCTIOBAHHSL
ma posknadanus. IIpocnozosanum € eunic memanig (y Oinbuiocmi UNAOKI6 OMPYUHUX) AMMOCHEPHUMU B00AMU 8 CYHACHY 2lOpoMe-
peoicy, nodanvuy ix miepayiio y cucmemy ni03eMHUX 600, NOCMYNO8e NPOHUKHEHHSL Y IpYHmMu i 6ion02iuni 06'cxmu.

Kniouosi cnosa: enemenmu-cynymuuxu ypamy, ypaHoeopyoHi aneOimumu, aneOimumosa opmayis, Gopmu 3HAXOONCEHHS.
Ypamy, pyxaugicmos Memanie

Beryn. B nonepenniii po3po6ui [1], npucesueHiit nu-
TaHHSM TPHKIIHOT reoXiMii ypaHBMIIIYIOUUX albOITUTIB
YKpaiHCBKOTO MIMTA, MOKa3aHO 3aKOHOMIPHOCTI KOHIICHT-
parii i po3citoBaHHsS PI3HUX EJIEMEHTIB B mporieci Gpopmy-
BaHHA Ta pyHHaii ponosui wiei popmaii. [Tinkpeciumo
TIPH 1IHOMY, III0 HAKOITMYEHHS eJIEMEHTIB BUHUKAJIO Y CKJIaIi
PI3HMX PEYOBMHHHUX KOMIUICKCIB (1 acomiamiif) MiHepaio-
YTBOPIOIOYOI CHCTEMH, a came — Oe3IocepelHhO B IOpoIax
BMIIIIyIOUOTO €AyKTY, Y Till UM iHIIiH Mipi giadgTopoBaHuX B
YMOBax PErpecuBHOTO IPOIECY, B KOJOPYJHUX HATPIEBO-
KapOOHAaTHUX MeTacoMaTuTax (Is0ITHTaX) Ta ypPaHOBHX
pynax. [lpudomMy, axk HiIK He 0OOB'S3KOBO y MPOMHUCIIOBHX
pyzax, came sKi iTyTh Ha epepoOKy, Ha BiZIMiHYy BiJl peIITH
MiHEepaJbHOI MacH, YTBOPIOIOYOI BiBAIM BiIIparibOBaHUX
(3pyHHOBaHUX JIIOJMHOIO) JIJISTHOK POJOBHUIN. PO3rmsHyTI
€JIEMEHTH, B JCSIKil Mipi YMOBHO, MU Ha3UBaEMO €JIEMEHTa-
MH-CYIyTHHKaMH ypaHy. IHIIOIO, He MEHII Ba>KJIMBOIO,

crienMQiko0 JOCIIKEHUX abOITUTOBUX POJOBHLL € iX
MPUPOJIHE PYHHYBAHHS BHACIIIOK IPOIIECIB BUBITPIOBAHHS
(st YKpalHCBKOTO IUTa — L€ KAOJIHITOBHHI THIT) 1 €po3ii.

VY po3poOili, sika MPOMOHYEThCS, MAEMO PO3TIISIHYTH
(hopMHU 3HAXOJIDKEHHS EJIEMEHTIB-CYIIYTHHUKIB YpaHy, SKH-
MH MOXYTh OyTH SIK 0COOMCTI KOHIICHTPATOpH, TaK i 3BH-
YaifHi MOPOAOYTBOpIOOYi MiHepamu. [lo mepmmx BimHO-
CSATBCS CaMOPOJHI METaIW — 30JI0TO, BICMYT, CBHHEIb;
cynmbdiau Cu, Zn, Pb, Ni, Co; monanut (Th), uupkos (Zr,
Th). Ilpuknagamu npyroi rpynu MiHepasiB € ITOJBOBI
mmaTty 3 pyOigieM, CTPOHIIIEM, CBUHIIEM; €TipUH, PIOEKUT,
cten 3 Banagiem. [Ipu po3poOIli ypaHOBHX POJIOBHII BCi IIi
MiHEpaJH idyTh y MIPOMHUCIIOBI BiZ[BaJM 31 BCiMa BUTIKai0-
YUMH €KOHOMIYHUMH 1 €KOJIOTIYHIMHU HACTiIKaMu. AJe K
BOHH MOXYTh CYTTE€BO 30UIBIIMTH KOMIUIEKCHY IIiIHHICTb
YPaHOBOTO 3pY/ACHIHHSL.

[MpuiiHATy THII3ALIIO €JEeMEHTIB 13 BUIUICHHSIM TPYII
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panioakTUBHUX, CHIACPOPUIBHUX, XanbKO(UIBHUX, piIKic-
HUX Ta PIAKICHO3EMEIbHIX, a TaKoX eJIeMEHTIB-
MiHEpaTi3aTopiB B MeXaxX BHBUECHUX abOITUTOBUX POMIO-
BUIl ypaHy IHTymbChKOTO MeraOmoky [1] BBakaemo 3a
HeoOximHe 30epertn. OmmC eIEMEHTIB TPOBENEHO CcaMe
3TIOHO 1€ CUCTEMH.

Mera po6oTH: JOCHIINTH OCOONUBOCTI PEYOBUHHHX
KOMIUIEKCIB MIHEpaOyTBOPIOIOUUX CHCTEM YPaHOBODY/I-
HHX aNbOITUTIB YKpaiHCHKOTO HINTA.

PanioakTHBHI eJleMeHTH.

[Tomik Qopm 3HAXOKEHHS ypaHy B MiHEpAIOyTBO-
PIOIOYHX CHCTEMax POJOBHII BHIUIETHCS YpaH BIIACHHX
(epBUHHMX 1 BTOPMHHMX) MiHEpaTiB, BUCOKOPAIIOaKTHB-
HUX aKIIECOPHUX MiHEpaliB, pO3CIIHIH B IOPOIO- i pyHoy-
TBOPIOIOYMX MiHepayiaX, a TakoX MoOuTi3oBaHMA (copbo-
BaHMI) BTOPUHHAMH MiHEepajlaMu.

1. Bnacue ypanosi minepanu. B pynax OinpmocTi po-
JIOBHIIl OCHOBHAa Maca ypaHy INOB'S3aHa 3 NEPBHHHUMHU
MiHepajiaMi — OpaHEPHUTOM 1 YPaHiHITOM Pi3HOTO KibKiC-
HOTO CIiBBIJHOIICHHS Ta PI3HOIO CTYIEHIO 3MiHEHHS [2,
3]

Bpareputr 00'ekTiB pizHUTBCS KOHIEHTpamiero TiOy:
Big Onm3pKkoi o crexiomeTpudyHoi Ha BaTyTiHCBKOMY pO-
nmosumii (29,5-33,0 %) mo 3aBumeHoi Ha HOBOKOCTSIHTH-
HiBCcbKOMY, MiuypiHcEKOMY i 0co06mB0o CeBepHHiIBCEKOMY
ponosumax (33,4-38,3 %). lle migBuIIeHHS, HA JYMKY
aBTOpIB [2], MOXe OyTH MOB'SI3aHO 3 PO3BUTKOM OKCHIIB
THTaHy NPU PYHHYBaHHI MiHepaiy, IO IiJTBEPKYETHCS,
9aCTKOBO, TUM, 10 Ha CeBepUHIBCHKOMY POJIOBHII Opa-
HEPHT YacTO YTBOPIOE TOHKOKPHCTAJIEB] arperatd B acolli-
arfii 3 OKCHIOM ypaHy (HacTypaHoM). I3 iHIIIMX KOMIIOHCH-
TiB B OpaHepUTi BCiX 00'€KTiB BCTAHOBJIICHO IIiBUIICHHI
Bmict (%) PbO (1,6-11,2) i CaO (0,3-14,0).

YpaHiHIT TakoX MOXe BMilyBaTi cBUHENp (17,4-20,5
% PbO B pynax BatyrtiHcbkoro i HOBOKOCTSHTHHIBCHKOTO
ponosumy). [Ipore Ha CeBepHHIBCBKOMY pPOJOBHIII BiH
(uacTo B acouiarii 3 reMaTHTOM) NpeJCTaBIeHHI OE3CBHH-
1eBuM KauibifieBuM pisHoBugom (CaO 11,5 %; PbO 1,2-
2,2,8 %) i, 3rinHo 3 1.I'. MineeBoto [2], € npoayKToM moc-
TaJILOITUTOBOTO BIJHOBIIOBaIBHOTO emireHesy. @.I Pako-
BuY (1985), sika peTenpHO BUBYaNa PEUOBUHHIN CKIIaj pya
HoOBOKOCTSIHTHHIBCBKOTO POJIOBHIIA, BIAJA€ MPIOPUTET
caMme ypaHiHITY, BUIULIIOUH, K MiHIMyM, IBi HOTO reHe-
parii: paHHIO y BUTIIAAL 1IIOMOP(QHAX KPUCTAIB Y 3B'I3KY
3 anb0ITOM, araTUTOM, MUPKOHOM 1 OUTHIN mi3HIO (i TOJOB-
Hy) y BUIJISI BKPAIUICHHOCTI 1 T'HI3ZOYTBOPEHHHX BHI-
JIeHb y 3pOIEHHI 3 KapOOHAaTaMH, albOITOM, EripuHOM,
cdenom, ¢oromitom. Li crocTepeskeHHS MATBEPAKYIOTh
iHpOpMaIlif0 TPO CIiBBiAHOIIEHHS BIIACHE ANBOITUTIB i
ypaHoBux pyad. Ilizkpecmioroun Onm3bke y daci (opmy-
BaHHSA OCHOBHOI MacW YpaHiHITY 1 OpaHepuTy, aBTOp Bij-
Midae TakoX Ul PyJHUX 30H 3aMillleHHs YpaHiHITy ypa-
HaTaMH, CHJIIKaTaMu Ta Tifpookcuaamu ypanimy. Ha Mi-
YypiHCBKOMY POJOBHIIl YpPaHIHIT HE BCTaHOBJICHWH; IIe-
penbavaeTbes, M0 BiH 3aMillleHUH HACTYpaHOM, SIKHMH, Y
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CBOIO Yepry, B yMOBaX 30HH OKHCIICHHS JIETKO IEPEX0ANTh
B TimpoHactypaH. [IpucyTHIl HacTypaH i Ha iHITUX 00'€K-
Tax.

3 ypaHOBHX MiHEpaTiB CIIPHOTO TE€HE3NUCY BIIMITHMO
HeHaAKeBiT i KodiHiT [2, 3]. Henamkesit OyB BuaiIeHMA B
cxirami pyn Migypiacekoro, [liBHiuHO-KOHOMUIITHCEKOTO 1
BaryriHcekoro ponoBui sik nepBuHHUN cuitikat U 3 cyT-
TEBOIO AoMimkow Ti. JleTanbHi JOCTIHKEHHS MMOKA3ajH,
10 «HEHAJIKEBIT» € CYMIIIIIIO JIeKIIbKOX (a3 — OKCHiB i
cunikaris U, BKimouaroun rigponactypas, yprit, Kodisir,
0ONTBYIUT-KA30JIiT, PETIKTOBUI yPaHIHIT, a TAKOXK aHaTas3,
PYTHII, MaJIaKOH, TEMAaTHT, TaJICHIT 1 CAMOPOTHHU CBHHEIIb.
ITepenbavaeTest, MO 1€ TPOAYKT «APEBHHOTO OKUCICHHS
OpaHepuTy, HE TUTBKA HEOJHOPA30BO 3aMIIIEHOTO TiIpOK-
CHIIaMH IIECTUBAJICHTHOTO ypaHy, ajle i BiI4yBIIOTO Iif0
JIPEBHIX BiTHOBIIOBATFHUX TMporeciBy. KodiHiT (Takox
CHJIIKaT ypaHy) MPUCYTHIH Ha Bcix o0'exrax. Ha Miuypin-
CHKOMY POJIOBHIIII HOrO BBaXKAalOTh CAMOCTIHHHMM TillOTCH-
HHUM MiHepaJoM, SIKHH YTBOPUBCS OZJHOYACHO 3 HEHA/IKEBi-
TOM 1 OpaneputoM (B acowmiauii 3 ¢uoromitom, rixpooioTi-
TOM, €MiJIOTOM), sSIKi mepenytoTh ypaniniry. Ha HoBokoc-
TSHTHHIBCHKOMY POOBHIII, SIK BiIMi4aJoCh BHUILE, KO(i-
HIT pa3oM 3 IHIMMMH BTOPHHHAMH MiHEpajlaMd ypaHy 3a-
Milye ypaHiHiT. Jy)ke IOKa30BHM € TOW (akT, IO ypaHi-
HIT 1 KO(iHIT BUSBISIOTHCS TOJIOBHUMH MiHEpaJlaMH TIepe-
BIKIJIQICHUX Py MOJooro mposisy OOriHHe.

Jlo 4ucia TUIOBO TIMEPreHHUX MIHEPAJiB ypaHy, po3-
BUHYTHX Ha albOITHTOBHX POJOBHUIIAX YK€ HIMPOKO i
PI3HOMAHITHO, BiHECEHI: OKCHIH 1 riipookcuau (ypaHoBa
4YepHb, I'JIPOHACTYPaH, YpriT, MackoiT, ypaHocgepur, yp-
Mapbepur); cuiikati (ypaHoda, OONTBYIHUT, Ka3OJiT,
OeraypaHoTin); ¢ocdar (HIHTIOTHT, OTEHIT, AFOMOHTHT,
MApCOHCUT, POCPypaHiTUT); BaHATATH (KAPHOTHT, TIOSAMY-
HIT, CEH)XBEPUT, (PPAHCBLIIT).

[Minkpecnumo 1Ba cyTTeBuX MoMeHTH. [lo-mepire, Ha
BCIX BUBYEHHX POJIOBHIIAX BHABJIICHO SIK IIEPBUHHY — Opa-
HEPHT, YPaHIiHIT, HACTYpaH Ta JIesKi iHI, TaK i BTOPUHHY
ypaHOBY MiHepali3alil — OKCHIIH, T1IPOOKCH/IU, CHITIKATH,
(docdaru, Bananatu ypany. [lo-apyre, ojHi i Ti % MiHepa-
JIM YTBOPIOIOTH Pi3HI TeHepallii y CkJiaJii HOBOYTBOPEHHUX 1
pereHepOBaHMX MiHEPAIBLHHX aCOIlialliil.

2. Bucokopaoioakmueni axyecopui minepanu. Ha
BCIX POAOBHINAX IIMPOKO PO3BHHEHI HUPKOH (i3 BciMa
Pi3HOBHIAMHM), MOHAIUT, C()eH, alaTUT, PO3MOBCIOLKEHNH
TaKOX YPaHBMIIYIOUHH UTBMEHIT (JaBHIIT), €Mi30JIMIHO
BiIMIYAIOTBCSI OPTHT, KCEHOTHM, TOPHT.

Jns  HOBOKOCTSHTHHIBCBKOTO POJIOBHINA OCOOJIHMBO
XapakTepHi IMPKOH, apIIMHOBHUT, MAJAaKOH. YpaH y IHX
MiHepajax y KUIBKOCTI BiJl IECATKIB 1 MEPIINX COTEHB I/T
1o nepmmx % (xoedimieHt koHmeHTparii 10-100) i3omop-
¢HO 3amimye Zr, V, Th, To6TO BXOAWTh B KPUCTAIIYHY
peniTKy. BBaxkaeTbesl, 10 BiH CTIHKO YTPHMYETHCS B pe-
mwiToi npu pyiHyBaHHI MiHepaniB. Pasom 3 Tum, noci-
JokeHHssMu M.C. XonopoBcbkoro [2], moka3aHa MOXIIU-
BICTh IEPEpO3NOJUTy IIMX €JIEMEHTIB, 30KpeMa ypaHy, B
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«HACKPI3HUX)» aKIECOPISAX 3 MOKIIUBUM MOPYIICHHIM KPH-
CTJIIYHOT PEIIiTKA MiHEpaJliB i YaCTKOBUM IIEPEXOJIOM iX B
po3unHeHuid ctaH. [TopiBHSIHHS PETIKTOBUX 1 HOBOCTBOpE-
HHUX TeHepaliil anaTuTy i TUPKOHY AEMOHCTPYE pi3HY TeH-

Taéanusn 1. KoHumeHTpamis ypaHy B aKIECOpPHHX MiHepanax
M.C. XomopoBchkuM i iH. [2]).
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JeHiio (tabn. 1): B amaTuTax BMICT ypaHy 3pOCTae Bif
PENIKTOBUX TeHepallii B TpaHiTaX 0 HOBOYTBOPCHHX B
anp0iTHTaX; B IMPKOHAX, CHHTEHETHIHHX aJIbOITHTaM,
HAaBIIaKH, BIH 3HIKYETHCS.

JIyKHUX MeTacoMaTHTiB HOBOKOCTSIHTHHIBCHKOTO poaoBuIa (33.

Table 1. Concentration of uranium in accessory minerals of alkaline metasomatites of the Novokostyantynivske deposit (according to

M.S. Khodorovskyi et al [2]).

Amnarur (U, 1/1) Lupkos (U, /1)

Mowarmr (UO, %)

1 2 1

2

1 2 3

6-40 30-70 350-2000

120-1200

0,79-1,40 0,19-0,31 0,36

Tlpumimka. KoHnieHTpanii ypaHy BU3Ha9aIUCh: B allaTUTI 1 TUPKOHI (T/T) 3a JOMOMOTOI0 PEHTIeHO-()IF00PEeCieHTHOI ycTaHOBKH AP®-
6; B MoHanuti (UO,, %) peHTreHOCIIEKTPaIbHUM METOAOM. ATIAaTUT, IUPKOH: 1 — pellikToBui (CHHI€HeTHYHUH rpaHiTam); 2 — HOBO-
YTBOpEeHUH (CHHreHeTHYHUH ans0iTutam). MoHamut: 1 — B anp0ITH30BaHHMX TPaHITaX i ab0IT-MIKPOKIIHOBUX METacOMaTHUTax 30BHi-
IIHIX 30H; 2 — B piOEKUT-EITiT0TOBUX aJb0ITUTAX MPOMIXKHUX 30H; 3 — B MIPOKCEH-TPAHATOBHX ANBOITUTaX BHYTPILIHIX 30H.

Hait0Oinpmni  KoHIEHTpamii MOHAIIUTY BCTAHOBJIICHI B
HOBOYKpaiHCBKHX TpaHiTax HOBOKOCTSAHTHHIBCBKOTO pO-
JIOBHIIIA, @ TAKOXK B BUXITHHUX IOpojax i anpditurax FOpi-
iBcbkoro Ta Baryrincekoro ponosuml. [ToBeninka ypany B
MOHAIIUTI METaCOMATHUYHOI KOJIOHKH, Ha mpukiani Hoso-
KOCTSIHTHHIBCBKOTO POJIOBHINA, aHAIOTIYHA TAKOMY B IIHp-
KOHI; B TEHEpAaLisfX MOHAIUTY aTbOITHTIB MPOMIKHUX 1
BHYTPIIIHIX 30H KOHIICHTpAIlis €JIeMEeHTa iCTOTHO HIIKYE,
HK B MOHAIIUTaX IiUTy)KCHUX TPaHITIB 30BHIIIHIX 30H.
[epepo3nonin enemMeHTy, Ha AyMKY aBTOPIB, MiI' BHHUKAaTH
TIpY YTBOPEHHI HOBHX T€HEpAIliii aKIeCOPHHUX MiHEpAaiB,
a00 HaBiTh NPU3BOJMTH 10 IHTEHCHMBHOTO (POpMYyBaHHS
BiacHe MiHepaiiB U, Hanpukiaj, Ha MeXi AiIbHHULb 3 Mi3-
HIMHU (TIOCTAILOITUTOBUMH) KapOOHATaMH 1 CITFOJIAMHU, SIKi
BIIIrparoTh poJib Pi3uKO-XiIMIYHUX Oap'epiB.

Jasunit omucano B cknaii pyn Miuypincekoro i Bary-
TiHCBKOTO pomoBul [2, 3]. 3BUYaliHO BiH PO3TIIAHAETHCS
AK TICpBUHHHMN MiHEpaJl ypaHy, XO4a BMICT €JEMEHTYy B
HbOMY BIJIHOCHO HEBHCOKHH, y BCSIKOMY pasi, JUIsl BIIacHE
ypanoBux Minepanis (UO, 7,1-12,3 %). IIpoTe BiH xapak-
TEPU3Y€ETHCSI HAWOIIBII BHCOKOIO KOHIEHTPAIUEI0 THUTAHY
(TiO, 49,1-53,7 %) i 3amiza (Fe,O3 26,6-30,3 %), a Takox
I IBUIIIEHOIO KijbKicTio cBuHITO (PbO 3,3-5,6 %).

3. ¥Ypan, poscianuii 6 nopoooymeoprowuux i 0eaxux
aKkuyecopnux minepanax. B mnarioknazax, MiKpOKIIiHi,
KBaplli, SK MMOKa3aJid OaraToyrcelbHi, y TOMY YUCIi HAaIll,
JoCIHiKeHHs [4], ypaH MpUCYTHIHA Y GopMi BITHOCHO piB-
HOMIpPHOTO, Y TOMY YH iHIIIOMY CTYIICHI TUCIIEPTipyBaHOTO
(aromaphoro, 3a B.I. BepHaacbkuM, 4l MOJEKYISIPHOTO)
poacitoBanHs. 1o cTocyeTses GioTuty, am}iOoiB i mpoK-
CEHIB, TO, B KpaiHbOMY pa3i, A YaCTHHH ypaHy B IMX
MiHepanax mnepeabadaeTbes copOriiiHa ¢opma; B GiOTHTI,
KpIM TOTO, MOXKJIMBI TOHKI BKJTFOUEHHS aKIIECOPiiB Ta pi3Hi
BapiaHTu i3oMop¢izmMy. HalOumbI mpocTM MOSICHEHHSIM
MiIBUIIEHOT KUTBKOCTI ypaHy B MarHeTHTI 1 TeMaTuTi €
TPUIYIIEHHS PO MEXaHIYHUH 3aXBaT HOTO aTOMIB.

HasBani ¢opmn BXOIDKeHHsT MeTally B MiHEpajid Mo-
JKYThb MaTH CyTTEBE 3HA4YCHHs, BUXOJSUM i3 3HAUHHX Mac-
mTabiB BMINIyIOUMX (ITyCTHX) MOPiJ, HE MEHII MOJOBHHH

BCi€i #oro kimekocTi, 13 HUX 15-25 % — me ypaH minkom
PYXJIUBHH, TOOTO SKUif JIETKO BHIIYTOBY€EThCS [4].

4. Ypan, moéinizoeanuit emopuHHumMu npouecamu.
[To-mepiie, cronu MOTPIOHO BIAHECTH T.3B. «COPOOBaHHIDY
(JIerko pyxJIMBHI) ypaH, BIACTHBUI BCIM YPaHOBHUM POJIO-
BHUIaM. 30KpeMa, IUPOKO PO3MOBCIOMKEHI HAKOITMYCHHS
ypaHy 3a paXyHOK copOuii B MiHepaiiax MidypiHCBKOTO i
HOBOKOCTSAHTHHIBCHKOTO POJOBHIIL, JI¢ BOHH TOB's3aHi 3
rizpookcumamu 3aiiza (TeMaTUTOM, TiIPOTETHTOM, Tigpo-
TEeMaTHTOM), IIOI3UTOM, TiAPOOIOTUTOM,
XJIOPUTOM 1 Tigpocironamu (TIeBHO i3 kapOoHaTamu) [3, 5].

JICHKOKCEHOM,

Jlyxe xapakTepHa copOIlist ypaHy B 3B'SI3Ky 3 CyJIb(]iIHOIO
MiHepasizanieto — 3 miputoMm. Hamri nocnipkeHHs 3a 1o-
MOMOTOF0 TpekoBoi f-pamiorpadii miaTBepanIH 1IEH BUCHO-
BOK TaKoX IJIs ayubOITUTIB 1 BMinryrounx nopix Cesepu-
HiBChKOTO Ta Batytincekoro pomosuin [4]. Tlo-apyre, my-
K€ BOKJIMBO 3BEPHYTH YBary Ha AUITHKY BUSIBICHHS Hepe-
JATBOITATOBUX KPHUXKHUX nedopMariid i miadgropesy 3 3a-
MIIIIEHHSM BUXIJTHUX MiHEpaiB HOBOYTBOPEHHIMH XJIOPH-
Ty, €MiIOTY, KIIHOIOI3UTY, KaIbIHUTY, TEMaTUTY, JEHKOK-
CeHy 3 ypaxyBaHHAM HACTyITHHX 0OcTaBHH: 1) Il yTBOpEH-
Hsl IIMPOKO PO3BHHYTI Ha BCIX BUBYCHUX POJIOBUIIAX ypa-
HOHOCHHMX AQJIBOITUTIB, JI€ BIAIrPaOTh POJb CTPYKTYPHO-
JITOJIOTIYHOT OCHOBH; 2) Oymy4n Oe3pyaHumu, aiadropu-
TH, THM HE MEHIII, YaCTO MICTSITh B COOl ypaH B IiJBHIIC-
HUX KIJTBKOCTSX — HEpIi ACCSITKH I/T, IPUUOMY YpaH Ta-
KUX 30H XapaKTepH3yeThCsl 30UTBIICHHAM J0Ji PYXJIMBHX
hopm.

B minomy copOuiiiHa ¢opma ypaHy 3 BHCOKOIO Mirpa-
IITHOYO 37aTHICTIO CIIOCTEPIraeThCs Il BTOPUHHHUX MiHe-
paJtiB y BCix OJIOKax IMopiJ, 3 ypaxyBaHHSAM K BMILYFOUHX
THEHCiB, MITMATUTIB Ta TPaHiTIiB, Tak i AiadgropuTis, a Ta-
KOX aip0iTuTiB (0e3pyaHuX, cabko pyaHHX i pyAHuX). B
TilepreHHNX yMOBaX COpOMIHHIN ypaH MOXKe JIETKO Iepe-
XOJIUTH B PYXJIMBUH CTaH, OCOOJIMBO B 30HI aeparlii i akTu-
BHO{ JisSTIBHOCTI Mi3€MHUX Ta TMOBEPXHEBHUX BOJ, Y TOMY
qucii aTMOCcepHHX, MepIl 3a BCe, Ha JUIBHULIAX, MPHUJIET-
JIUX N0 BiBaNIB i TipHAYMX BHPOOOK. Y MOJANBIIOMY, HA
HUIAXax Mirpamii B COPUSTIMBUX YMOBaX, TOOTO 32 HasiB-
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HOCTI DI3HMX TIeoXiMiYHMX Oap'epiB, Takuil ypaH Moxe
(hopMyBaTH MOBEPXHEBI PyIHI KOHIICHTpAIlii, aX J0 IMpo-
MHCJIOBHX POIOBHIII.

[Migxpecnrmo, 1m0 cepen nepepaxoBaHux (GopM BinCy-
THI Taki, B SIKMX ypaH 30epiraB Ou moBHy iHepTHiCTh. Ha-
BITh aKIIECOPHI MiHEpal — HUPKOH i MOHAITUT BUSBIIAIOTH
O3HaKH pereHepatlii 3 nepepo3noijiom ypany. [Ipu npomy
3HayHa YacTHHA ypaHy Y BCix Oyokax mopin, siki mijisra-
I0Th eKCIUTyaTaliiHii BUIMII, Moxxe OyTH BiIHeceHa 0
«pyXJIMBOI», TOOTO Ma€ JOCTATHBO BHCOKY MirpamiiHy
3natHicTb. el ypan Moxke OyTH JDKepesioM 3a0pyAHEeHHS
Mi/I3eMHUX 1 IOBEPXHEBUX BOJ| Ta IPYHTIB. AJie BiH MOXe
BU100YBaTHCH, 30UTBIITYIOUN KOPHCHUH BUXiJ METay, IPH
BUKOPHCTAHHI TEXHOJOTiH BIJIYTOBYBaHHS 49U (OPMYyBaTH
BTOPHHHI (MOJIOi) HOT0 KOHIICHTpAILi].

Bemydoro ¢opmoro padito B amb0iTUTOBIX POJOBHUINAX,
OYEBHIIHO, € YPaHOBI MiHEpaiW, Xo4a KUIBKICHI JlaHl Ipo
paziil B HUX y Hac BiICYTHI. 3 HIIUX MiHEpaJB Pajito 1Mo3-
Ha4yeHUi pajio0apyT, XapaKTepHUH Ui 30H TilepreHesy,
30KpeMa, JI HEOTeH-YeTBEPTUHHHUX 30H OKUCIICHHS Midy-
piHcekoro 1 HoBokoctsiHTHHIBCBKOTO ponoBuil [2]. 3BH-
YaliHO BiH YTBOPIOETHCS i3 PO3UMHIB, 30araueHuX pamieM, y
Oe3mnocepeHii OIM3BKOCTI Bill JISTKOPO3UYMHHIX BTOPUHHIX
YpaHOBUX MiHEpaiB.

lonoBHMME (hOpMaMU 3HAXOIDKCHHS MOPIi0 y BMIILY-
FOUMX TIOpOoJIaX, albOITHTaX 1 pyax € aKIecopHi MiHepalln
MOHAIIHUT, IUPKOH 3 HOTO Pi3HOBUIAMU i aratur [6].

Monayum. 3a B.b. Kopans i
M.C. Xonoposcbkoro [2], B7MicT nBookucy Topito (ThO,) B

JaHUMH

MoHanuTi HOBOKOCTSIHTHHIBCHKOTO POJIOBHINA 3MIHIOETHCS
B Mexkax 0,82-14,14 % npu HOCTaTHRO BUCOKIN KIIBKOCTI
MiHepay. 30KpeMa 3pa3Kd HOBOYKpPATHCHKUX aJbOITHTIB
Macoro 0,2-0,3 kr micTaTh B co0i BiJf OMUHHUII 10 MEPIIHX
JIECATKIB 3€peH MOHAIUTY. B 30HaX MOHAIMTBMIIIyIO4O1
METacoOMaTHYHOI KOJIOHKH aIlorpaHITOIJHUX YPaHOHOCHHX
AMBOITUTIB IIHOTO POIOBHINA KOHIIEHTPALliS TOPIO 3MiHIO-
€TbCS HECYTTEBO, aJie OTPUMaHI JlaHi CBiJYaTh IpO reoxi-
MIYHY PYXJIMBICTh €JIEMEHTY B mpoleci ajipdituszamii. Bin-
MIYAETRHCSI TICHUN Teoximiunuii 38'130k Th 3 Si — B ymoBax
JIy>)KHOTO CEepEeIOBHIIA KPEMHIIl EPEXOIUTh B PO3UHH, 1110,
B CBOIO Yepry, BUKJIMKAE BTPATy MOHAI[UTOM TODIIO.

B mpomeci Me30apXeNChKUX
samizuctux pya bamku upokoi (Hoprommmnpbka 3ei1eHo-
KaM’siHa CTPYKTypa, CepeaHbONPHIHITPOBCEKUI Merad-
JIOK) HAMHU BHUSBIICHO TOPiHA-piAKICHO3EMENBHY MiHEpai-
3allifo, NpecTaBiIeHy (TOPBMILIYIOYMM MOHALUTOM 13

BHUBYCHHA 30JI0TO-

TOHKAMH BKJIIOUeHHAMH Qrop-amaruty [13]. YV cxmani
MOHAIUTY BCT@HOBJICHO CHCTEMAaTHU4YHE ICHYBaHHS TPbOX
(ha3: MOHAIIMTOBOI, YEPATITOBOI 1 XaTOHITOBOI, 3 SKHUX TO-
piEHOCHUMU € TiUTbKH ABi1 octaHHi. [Ipu oMy mpumycka-
€ThCS ICHYBaHHSI HETIEPEPBHOTO i30MOP(HOTO PsAy MOHa-
IIUT — XaTOHIT (CHJIIKAaT TOpii0) 3 MapHUM (B3a€EMHHM) 3a-
mimennsm Th™Si™ « Ca™®P™. Makcumansna TOpi€HOC-
HicTh (10 0,46-5,85 Bar. %) mpuTamMaHHAa XaTOHITOBOMY
MiHaJTy, YUM TAKOX MiITBEPKYETHCS TEOXIMIYHUH 3B'SI30K
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TOPIIO 3 KpeMHieM. Y pa3i 30HAIBHUX KPUCTAJIIB MOHALIUTY
KOHIICHTpAIIisl TOPiI0 Yy KpalOBHX 30HaX (B CEpEIHBOMY) B
2,3-5,9 pasiB Bullle MOPIBHAIBHO 3 BHYTPIIIHIMY 30HAMH.

Lupron. B nupkoHaX BMICT TOpPil0 Bapifo€ B MIMPOKUX
Mexax (25-1000 r/T; mpu KiTbKOCTI MiHEepaiy B anb0iTHTax
Bixg 100 mo 600 1/T) 3 3aKOHOMipHUM 30UIBIICHHSIM TOpi€-
HOCHOCTI HOBOCTBOPEHUX LIUPKOHIB Yy HOPIBHSHHI 3 PeIliK-
TOBUMHU B HAampsIMKY BiJ 30BHIIIHIX 30H aJbOITHUTIB M0
BHYTPILIHIX, TOOTO B pe3yJbTati nepeposnoainy [2].

Anamum. B amatutax BciX 3pa3kiB TOpid NMPUCYTHIH Y
BIJIHOCHO HEBEJMKHX KiIBKOCTSIX (8-65 r/T) i Takoxk 3 BH-
pasHHM TIEPEepO3MOIIIOM MK pI3HUMH TEHEepalisMi B
MeKaxX METaCOMAaTHYHHX 30H. AJle IPH [IbOMY BMICT ama-
TUTy B ioponax gocsarae 1000 r/r. HaBexeni mani migreep-
JUKYIOTB BiZIOMHIi BHCHOBOK, 10 i3oMopdrmmu 3 Th* € ne
tinekn U, TRY Y ane i Ca®* [7].

BaxnuBo miJIKpecanTH, 3 OJHOTO OOKY, IOBOJI BUCOKY
KOHIIGHTpAIlII0 B MOpOJax MiHepaliB-HOCIIB TOpilo, a 3
IHIIIOTO — WOTO 3[]aTHICTH J0 MEePEPO3NOALTY HaBITh B YMO-
BaX BiTHOCHO CTaOUTBHUX MiHEpaTbHUX (hopM, TOOTO MEB-
Hy HOTO PYXJIUBICTb.

3 iHmux GopM TOpiro MaEMO HA3BATH JESKi JPYTOPSIHI
aKIecopHi MiHepanu (ceH, MOXKINBO, TPaHaT i iH.), a Ta-
KOX ypaHOBI MiHepaiy, mepil 3a Bce, OpaHepur. Tak, B
Opaneputi CeBepHHIBCHKOTO 1 MIidypiHCEKOTO POJIOBHII]
Bcranosneno 0,11-0,40 % ThO, [1, 2]. IligsuiueHy Kiib-
KicTh TOpito BiamideHo B HenamkeButi (0,01 % Th) i Ha-
crypaHi (0,2 % ThO,) MidypiHCEKOTO POJIOBHIIIA.

HepiBHOMIpHICTH PO3MOJiTY 1 BMICT TOpIIO B CUCTEMaX
YPaHOBHUX POOBHII] aIbOITUTOBOI (popMartii (TakoX poJIo-
BUII] 30JI0Ta Au-KBapLoBoi Gopmarii Ha npukiani CxixHo-
IOpiiBchKOr0 PONOBHINA) MPAKTUYHO TOBHICTIO BH3HAYa-
€ThCS KOHLCHTPALIECI aKLUECOPHHX MiHepalliB, Mepil 3a
BCE, MOHAIIUTY 1 LIMPKOHY, B THEHcax 4edesniiBChbKOro JiTo-
JIOTO-CTpaTurpadiqHOro piBHSI, TOOTO y PaHHBOIPOTEPO-
30MCHKOMY (DI

Cupepodinbhi esieMeHTH.

['oNoOBHUMH TIEPBUHHUMH MiHEpalaMy 3a/1i3a € MarHe-
THUT, IPUCYTHIN y BMIIIYIOUYHX MOPOJAxX 1 iHOAI y aybOiTH-
Tax, TaKOXX TeMaTHUT, NPUTAMaHHUH OaraTMM ypaHOBUM
pyZaM (Jie BiH € CBiIOIITBOM OKHCITIOBAUIBHUX YMOB PYIHO-
TO CepeloBHUINA). 3yCTPIYaeThbesl MAaBUIIT (ypaHBMIIIYIO-
YHif MarHeTHT), O CBiTYUThH, HABMAKH, TIPO BITHOBHI YMO-
BU MiHEpPAJIOYTBOPEHHS. 3aJ1i30 TaKOXK MICTSTh yci heMiuHi
MiHepasi. Y 30HI Tileprene3y MIMPOKO PO3BHHYTI Tipoo-
KCHJIH 3aJTi3a.

[epexoastun 10 HopM 3HAXOIKEHHS 6aHAdilo, BiIMi-
TUMO, IO BaHATI€HOCHICTh MiHEPAJiB ypaHOBUX albOITH-
TiB [HrynbCchRKOrO MerabjoKy B JOCTaTHIH Mipi BHBYEHA
TiJBKH 17151 BatyTiHcbkoro poposuima [8] (Tabm. 2). B3ara-
1M, 3rigHo gocimimkeHasM b.d. MensHUYeHKa Ta 1H., OCHO-
BHA JIOJIS BaHAJII0 HAa IIbOMY pomoBHII (sk i Ha JKoBTOpi-
YEHChKOMY) 3 YPaxXyBaHHSIM PO3MOBCIOPKEHOCTI MiHepa-
JIB, MOB'sI3aHa 3 JIY)KHUMH HipOKCeHaMH (EripuHoM i Horo
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BaHAJ[IEBUM PI3HOBHIOM — aKMITOM), a TAKOXK 3 JIYKHUMH
ampidbomamu (pibeKUTOM 1 aphBEACOHITOM).

B anms6ituTax [HrymbChKOT0 MEradJioKy akMiT HE BUSB-
JICHUH, €TIpUH, CyIsI4X 3 HAIIUX MeTporpadigHuX CIOCTe-
PEXKeHb, NPEICTABICHUN 3BUYAHAM (3€JICHUM) Pi3HOBH-
JIOM, a Iy »HUH amM(}ibos (B OCHOBHOMY piOeKHT) HE Bimpi-
3HSIETBCS BiJ TAaKOTO X 1s1 JKOBTOPIYEHCHKOTO POJIOBHIIA.
Tum He MeHII, i MiHEpaIM € TAKOXK HAMOLIBII BaHa i€HO-
canmu. OTpumana Hamu iHdopmaris [9] mpo MakcHMalb-
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Hy KOHIIGHTpAI[ll0 BaHail0 B CTIPUHOBUX 3 PIOCKUTOM
(0,034-0,144 %) i, ocobmmBo, y cthen-eripunosux (0,146-
0,229 %) anpbiTnTax BaTyTiHCBKOTO POJOBHIIA TIOBHICTIO
Y3rO/DKYIOTBCSI 3 BHUILE HAaBEICHUMH MaHHMH PO BMICT
BaHAJII0 B HA3BaHMX MiHepanax i pO3MOBCIOKEHHS B allb-
OiTUTax PONOBHIN caMe IHX MiHepamiB. Maemo mimkpec-
JIUTU TAaKOXX BaHAIEHOCHICTh C(EHY, BIEPIIC BiaMiucHY
(w1t Miuypiacekoro ponosuma) O.JI. €ropoBum [2].

Taéauus 2. Bmict V,05 B Minepanax Baryrincekoro pogosuina (b.®. MenbuudeHko [8]).
Table 2. Content of V,O5 in minerals from the Vatutinske deposit (B.F. Melnichenko [8]).

Minepanu Bwict, % n Bapiariii, % Cepenne, %
Eripun 5-20 5 0,10-0,26 0,19
Jly>xHnit amdicon 1-10 1 0,20 0,20
Cohen 0,3-6 4 0,34-0,82 0,54
MarHeTuT-reMaTUT 0,5-3 10 0,15-0,90 0,40
Iupkon 0,01-0,6 3 0,08-0,77 0,31
Bpaneput 0-2 8 0,10-2,54 1,03
Titanatu ypany 0-0,1 4 0,25-4,10 1,60
TiTaHATH CBUHLIIO 0-0,1 3 0,40-2,75 1,20

Tpumimka. Bmict V,05 (%) BCTaHOBIEHO METO/IOM JIOKAIBHOTO PEHTICHO-CIIEKTPAIBLHOTO aHai3y.

To0To € Bci miacTaBM BBAXKATH €TipHH, CeH 1 piOeKHuT
OCHOBHUMH HOCISIMH BaHamif0 (y BUTIAII 130MOpPQHOI 10-
MIIIKH) B PYAOBMILIYIOUMX alb0iTUTaX [HIyJIbChKOTO Me-
rabyoky. Jlesika KUTbKIiCTh BaHAIIO, SIK BHUIHO i3 TAHUX THX
)K€ aBTOPIB, MOXKE PO3MOJUIATUCE B METaMOP(IYHUX MO-
ponax (THeiicax) MiX POrOBUMH OOMaHKaMu i OiOTHTaMH,
i3oMopHO 3amimyroun Mg i Fe?* | a takox Fe** i Ti. 3ma-
€TBCS, BOHH IIITKOM MOXYTh JTaBaTH (POHOBHII BMICT eje-
MEHTY B mopojax i pyzxax. Bmict V,05 B Buxigaux amdi-
Oomax Ta OioTmTax JKOBTOPIUEHCHKOTO POMNOBHINA TEXK
mgsuiiennit: 0,12-0,19 1 0,11 % BignosigHo. 3 iHIIKMX
MOPOJIOYTBOPIOIOYMX MIHEPATiB IIbOTO POJIOBHIIA ITi/{BHU-
nieHor Kinmbkictio V,0s Bimpisaserscs rpanar: 0-1,26;
cepenHe 1o 4 3paskam 0,66 % [8, 10].

Hauri ani [11] 3 posnoainy Banazito B mipurax (Fe?"),
BU3HAYCHI HA OCHOBI aTOMHO-a0COPOIIHHOTO aHai3y, Ta-
KOX CBI4aTh IPO HE3HAYHY POJIb L[LOTO MiHEpaly B CIIi-
JBHOMY 0aJyaHCi eleMEHTY: BMICT Horo B mipuTax miadTo-
PHTIB, aTb0ITH30BaHUX TOPiA 1 ATBOITHTIB CeBEepHHIBCHKO-
TO poJoBHINa He repesumrye 10-25 1/T.

Y pymEEx ane0iTHTaX TOJNOBHUMH —MiHepajlaMu-
KOHIIGHTpAaTOpaMy BaHAJiIo, MOPSZ 3 BHILE IepepaxoBa-
HUMH, MOXYTh OyTH MiHepajH ypaHy — OpaHepuT 1 iHui
THTaHATU ypany (Tabin. 2), a Takox (st MidypiHCHKOTO
ponoBuiia [2]) ypaHiHIT, IIOMpaBAa KiIbKICTh PYIHUX
MiHepayiB, y HOPIBHSAHHI 3 TIOPOIOYTBOPIOIOYNMH, Mi3ep-
Ha. [liBUIIIeHN# BMICT BaHaIit0 MOXke OyTH TOB'I3aHUH 13
3aJI3UCTUMHU MiHepajlaMH TPOAYKTHBHUX acowiamiii — re-
MaTUTOM, aHKEPUTOM 1 3ami3uctuM Oioturom. Tak, rema-
THUTU30BaHUH MarHeTUT BaTyTiHCHKOTO POJOBHIIA MICTHTD
0,15-0,90 % V,0s. HenpssmMuM apryMeHTOM Ha KOPHCTBH
[IbOTO TIPHITYIIEHHS MOXYTh TaKOX CIYXKHUTH JaHi HPO
po3Moin BaHAAifo B KanbuTi i gomoMiti (Mg—Fe) XKoro-

piuercpKOTO pomoBuma. B momomiti BMicT V,05 (%) cyT-
teBo Bummit (0,02-0,89) B mopiBHsAHHI 3 KameiuroM (0-
0,12) [10].

[Minkpecaumo, 1110 TCHETHYHO BaHA/IHM 1 ypaH MOB'sI3aH1
€IMHUM TIPOLIECOM, SIKMH IPOTIKAB B OKHCIIOBaIBHUX
YMOBax JIy’)KHOT'O METacoMartosy. AJie, CyJsi4H 3 TeoJoriu-
HUX 1 Qi3UKO-XIMIYHHX MMOKA3HUKIB, LIei mpoiiec OyB TBOC-
TaAifHUM, BKITFOUAIOYN OUTBII paHHIN 1 IIMPOKO TPOSBIIC-
HUI HAaTPi€BHH MeTacoMaTo3 (ambOITH3AII0) Ta JOKATBHO
HAKJIAJICH] 3aJi3UCTO-TIPOAYKTHBHI acomiamii i3 3HAYHAM
TIOCHJICHHSIM OKHCIIOBAIBHOTO TMOTeHMiary. Temmeparypa
HaTpieBoi cTafii (Ha mpukiIani BaryTiHCEKOTO pomoBwHIIa)
JIOPIiBHIOE 410-320°C, samisucToi crami — 240-180°C. Sk-
mo QopmyBaHHs OaraTux ypaHOBHX Py HPOXOIWIO Y
JIpyry (IPOAYKTUBHY) CTaJil0, TO BaHaAil Oliblle BCHOTO
TSDKIE JI0 TepIoi, a came J0 i30MOP(HOro BXO/HKEHHS Y
TEMHOKOJIbOPOBI MiHepanu (eriput, piOEKUT, MOKIIHUBO i
iH.) 1 chen. Xoya, KpiM TOTO, MPUCYTHICTh BaHAIIIO TOCTO-
BIPHO BCTaHOBJICHO B IIUPKOHI, arHETUTI-TEMATHUTi i OpaHe-
puti BatyTiHCBKOTO, B ypaHiHiTI MidypiHCBKOTO Ta B Ti-
puti CeBepnHIBCHKOTo pooBuIl. Tak 4M iHAKIIe, eKCILTY-
aTamiifHi BiIBAM YPaHOBHX POJIOBHUI aJbOITHTOBOI (op-
Maii 3a Oyab-sIKMX YMOB Oy/AyTh 3HAUHO 30aradyeHi BaHa-
JIEM — €JIEMEHTOM B €KOJIOTIYHOMY IUIaHi 0€3yMOBHO HIKi-
JUTHBHM.

DopMu 3HAXOIDKEHHS HiKenlo | Kobanvmy. Y BMIIITy-
I0YMX anbOITUTH MeTaMOp(IYHNX MOpOJaxX 3HAYHA YacTH-
Ha Ni i Co (a Takox Cu), OYEBHUIHO, MICTUTBCS y CKIIa[i
cynbdiniB, cepen SKUX, MOPsA 3 MIPOTHHOM, MIpUTOM i
XaJbKOIIIPUTOM, 3HalIeHI BKJIIOUeHHs neHTanura. Oco-
O6nMBOCTI PO3MOALTY IMX €JIEMEHTIB B Cyib(inax po3risi-
HyTI HaMH Ha NpuKianl niputy CeBepHHIBCHKOIO pOIO-
Buma [11, 12]. Ha#iOinpm BHCOKa KOHIIEHTpAIis HiKEIIo

Fomin Yu.O., Demikhov Yu.M., Verkhovtsev V.G., Dudar T.V../ Geochemistry of Technogenesis 2 (2019) 106-118




(mo 235-255, B cepenbomy 155 r/T) Ta kobanbTy (10 520,
B cepeanbomy 300 T/T) moB'I3aHa 3 TeHEPAIISIMU TIPUTY
JO0ATBOITUTOBUX TiaTOPUTIB 1 HAKITAJCHUX Ha albOITUTH
YpaHOBOPYIHUX acomialiiif. B mipuri ams0iTutiB BMmicT Ni
(108,8 /1) i Co (219,5 r/1) HYWKUMIA, ajie HAWHIDKYA KiThb-
KICTh WX €JIEMEHTIB 3a(ikcoBaHa B MIpHTI Mi3HIX (HOCT-
PYIHHX) KUIOK — 62,7 1 59,0 T/T BiANOBIIHO.

IHmmoro dopmoto 3uaxomkenns Ni (i Co) y BMilyrounx
NOpoJax 1 METacoOMaTHUTaX, OYEBHIHO, € MarHe3ialbHO-
3aJI3UCTI CHJIIKAaTH — MipoKceHH, am}idbomu, 6ioTHT i, oco-
6mmBo, xoputy. Clif MiIKPECTUTH Bl BaXKJIMBI 3aKOHO-
MmipHocTi. [lo-mepmie, HiKeIEHOCHICTh TaKHWX MiHepaliB
CYTT€BO Mi/IBUIIYETHCS i3 3HIKCHHSIM CTYIICHIO METaMop-
¢ismy nopin. Ilo-npyre, 6idbpO1 BUCOKOIO BUSBIJIACH HiKe-
JICHOCHICTF Mg-cHTikaTiB B mopiBHsHHI 3 Fe-pizHOBHmaMIL.
[lizBuieHa HIKEIEHOCHICTh XJIOPHUTY IiATBEPIKYETHCS
marepianamu 0.I1. €roposa [2] BinHOCHO XsIopUTY Mivy-
piHCBKOTO posoBuia. JlaHi 1boro aBropa o mipuram Mi-
qypiHCHKOTO POJOBHINA CITiBNAJAI0Th TAKOK 3 HABEICHH-
MH BHIIIC MaTepiajaMu Mpo MiBUIICHY KOHICHTpaIliro Ni
B mipurti AiadToputiB CeBepHHIBCHKOTO pojoBuiia. Jleska
KipkicTh Ni Ta Co MOke 130MOp(HO BXOIUTH i IO MarHe-
THTY.

Ha migTBepmkeHHS BiOMITHMO, IO HAaHOLIBII BHCOKI
KOHIIEHTpaIlil Hikemo Ha CeBepuHiBCEKOMY Ta BaryTiHCh-
komy pomosumax (500-1000 r/T) mos's3aHi 3 gaiikamu Jia-
0a30BUX 1 MNIKPUTOBUX MOP(IPHUTIB YK 3 30HaMH CYIIb(iau-
3amii B miadTOpUTax Ta MiUTy)KEHUX MOPOJax, a TaKOX,
Xoya 1 B MEHILOMY CTYyINeHi, 3 OyIb-SKHUMH MOpPOJaMHU
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(rHeiicn, Mirmaruty, niadTopuTH, adbOITHTH, Pyau), 30a-
ra4eHUMH TEMHOKOJILOPOBUMH MiHEpaJIaMHL.

B 30Hax rinepreHesy npeBairoruo0 HOpMOI0 HAKOITH-
geHHsa Ni 1 Co € ancopOyBaHHA iX TIIMHICTHMH MiHEepalaMu
Ta rinpookcumamu Fe, a Takox, xammenoHamu. Biacui mi-
Hepaad — aHaOepruT i epUTPUH MOXKYTh YTBOPIOBATHCH
TUIBKY TIPY HasIBHOCTI B YPAHOBHX PyJaX MIHEpaIiB MHUIL's-
Ky.

Biiacue MiHepaiiB Xpomy B ypaHOBOPYAHHX MeETaco-
MaTHuTax i BMillylounx iX mopojax He BUsBICHO. MoXiu-
B0 Cr®* BXOZHMTB [0 CKJIajy TEMHOKOIHOPOBHX MiHEPAIB:
TmipokceHiB i aM(}i0omiB, a TAKOX XJIOPUTY Ta eminory. Tak,
JIOMIIIIKa XpOMY BiIMideHa Ui XJIOPHUTIB MidypiHCBKOTO
ponosumia [2], a B noBigHUKY «IlopomoyTBoprorodi MiHe-
pamm» HaBEICHO aHAJi3M XJIOPUTIB 3 KOHIICHTPAIi€I0
Cr,0O3 Big 0,54 no 7,88 % 1 Bue.

XanbkodijabHi e1eMeHTH.

Dopmu 3naxoddxcennss ceunyro. HalOLIBI PO3MOBCIO-
JUKEHOIO (DOPMOIO € paJiOreHHUH CBHHELpb, IIO TiATBEp-
JOKYETHCSI 3MIHOIO HOTO 130TOITHOTO CKJIAay B CUCTEMI: Tep-
BUHHI TIOPOJY — TEKTOHITH (miadTopuTn) — amp0iTH30BaHI
TOpOIH 1 Oe3pyAHi anbOITUTH — MPOAYKTHUBHI aTbOITHTH —
ypaHOBi pymu (Tabn. 3). SIKImo y BMIIIyFOYHX MOpojaax i
Oe3pymHHX anbOITHTaxX TaKWi CBUHEIh PO3CIFOETHCS B Pi3-
HUX U- 1 Th-BMinyrounx mopomoyTBoproodnx (i/9m akie-
COpHHX) MiHepaJiaX, TO B MPOAYKTUBHUX aybOiTUTaXx Ta U
pyaax BiH Moxke (hopMyBaTu BiacHe Pb MiHepamu B 3B'S13Ky
3 MiHepaJlaMH ypaHy.

Taomuus 3. [3otonHuit cknan Pb B pynax i BMinyrounx mopoaax CeBeprUHIBCHKOTO POIOBHIIA.
Table 3. Isotope composition of Pb in ores and host rocks from the Severynivske deposit.

Bub6ipka (n) Pp2% PR%7 PpZ® PR
Bapiarii CepeHE Bapiarii cepeiHe Bapiarii cepeHe Bapiarrii CepeHeE
1(7) 25,8-34,4 30,6 17,9-20,4 19,6 44,6-52,5 48,6 1,0-1,5 1,2
2(4) 30,3-48,4 35,8 15,7-20,2 17,5 33,9-51,0 455 1,0-1,3 1,2
3(13) 26,0-58,9 36,5 14,8-21,7 18,3 25,5-50,8 44,1 0,5-15 11
4 (14) 26,8-51,8 36,6 11,9-21,7 18,5 32,1-51,3 43,8 0,8-1,4 11
5 (23) 26,2-87,4 45,7 7,7-22,3 17,0 4,2-50,2 36,2 0,5-15 11
6 (14) 53,2-85,4 75,6 8,9-14,5 11,7 5,2-31,4 12,1 0,3-0,9 0,6
7 (20) 75,1-89,2 83,6 7,4-11,6 9,4 2,1-14,79 6,5 0-0,8 0,5

Ipumimka. Bubipku: 1 — BMIIIyI04i MOPOAN — THEIHCH, MIrMATUTH, TPaHITH, IETMAaTHTH; 2 — MIKPOKIIHITH; 3 — miadTopoBaHi TOPOIH,
nmiadroputn; 4 — anpbiT30BaHi Mopoay; 5 — ansbiTuTH Oe3pynHi; 6 — ansdithTH cnabopynHi; 7 — ansOiTuTn pyaHi. JaHi, %, BunpoOy-

BaHHs 3 ropu3oHTIB 530, 620, 710 M.

Konuentparist PbO (%) B roJIoBHHX ypaHOBHX MiHepasiax
pozoBuI aboiTUTOBOT hopmariii [2, 3] BUTpUMYEThCS PHO-
JIM3HO HA OJIHOMY DiBHI, BI/INOBIIHO BMICTY ypaHy: B ypaHiHi-
Ti (1 HacTypaHi) BOHa B OCHOBHOMY 3aBumieHa (16,8-20,5) B
nopiBHsiHHI 3 Opanepurom (1,6-12,0) i Henankesitom (1,2-
11,9); mmwk4ae Bchoro BoHa B jaaBumiTi (3,3-5,6). OueBnmHa
CXOXKICTh CKJIaJy HEHAJIKEBITY 3 OpaHEpHUTOM ITiATBEPIKYE
TPHITYIICHHS [2], M0 HEHAJKEBIT € MPOIYKTOM JPEBHBOIO
OKHCJICHHS OpaHepuTy.

BuximodeHHAM € TiApOHACTYpaH i3 30HM TiMepreHe3y
Miuypiacekoro (PbO 1,0 %) i ypaninit CeBepHHIBCEKOTO
pomoBu (1,2-2,8 %), pO3MOBCIOKEHI BiA MOBEPXHI 10

rouan 1000 M y BUIISII KPUCTAJiB Ta KCEHOMOP(HHUX
3epPeH Pa3oM 3 FeMAaTUTOM. YPaHIHIT BiJHOCHUTBCS JI0 Kallb-
1[IEBOTO OE3CBHHIIEBOTO PI3HOBHU/LY, B SIKOMY BUCOKHiT BMICT
ypany (UzOg 76,9-80,7 %), BUXOAI4H i3 MPUAHATOTO BIKY
ponosuma (1750 miH. pokis 3a nanumu J.M. 1llepbaxa), ve
BI/IMOBiIae KiTbKOCTI cBUHINIO. Ha mymky L.I'. MineeBoi [2],
TaKWil ypaHiHIT yTBOPHUBCS SIK MPOAYKT MOCTAIEOITHTOBOIO
Bi/THOBJTIOBAJIGHOTO €IlireHe3y, caMeé TOMY B OKHCIIIOBAJIb-
HHMX YMOBaX BiH MOJ€ JIETKO PO3YHHSTHCE.

MinepanbHi (GOpMH CBHHIIO B YpaHOBHX MiHepayax
BCTaHOBJICHI JIETALHUMH, Y TOMY YHCII €JIEeKTPOHHO-
MIKPOCKOTIYHUMH, AochimkeHHsmMu [2, 3]. 3okpema, BH-
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BueHHs Opaneputy CeBepHHIBCHKOTO POJIOBUIIA MOKa3aJIo,
0 CBUHEIb Y HhOMY (DIKCYETBCS y BUTIISI TaJICHITY, ca-
MOpOTHOTO CBHHINO H (hazu PbUO,.

i x miHepanu (TaJleHIT i caMOPOJHUIA CBUHEIb) BCTa-
HOBJICHI y CKJIa[i HEHAJIKEBITY 1 MEPEeBINKIAJCHUX YpaHi-
HITY Ta Ko(iHiTY MidypiHCEKOTO POJOBHINA, BKIFOYAIOUH
pynonposiB Oorinae. [1Inpoko po3noBCIOIKEHUIT TalCHIT B
3B'3Ky 3 yPaHOBOIO MiHepalli3amiero Takox 1 B pynax Ho-
BOKOCTSIHTMHIBCBKOTO POIOBHINA, MPHYOMY, HE TUIBKH B
NEePBUHHUX PYyJax, ajie 1 B 30HI TilIepreHHOro 30araueHHs,
ne BUHUKae pos'enHanHs Pb 3 Cu ta Zn. B 30HI HeoreH-
YETBEPTHHHOTO OKHCJICHHS IIhOTO POJOBHINA BHSABJICHI
BTOPHHHI MiHEpajal CBUHIO: BaHAAWHIT (BaHamat Pb),
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anrnesit (cynbdar Pb), a TakoK penikTOBUH rajeHir.

3BHaiiHuil (HE pajioTeHHWI) CBHHEIh TaKoXX HE pia-
KiCTb, IPUUOMY TIiJIBHITICHI, aX JI0 TIPOMHCIIOBUX KOHIICHTpA-
wii Pb (+Zn, Cu i iHIIIi eleMeHTH) 3aBXK/IH TOB's3aHi 3 CyIbgi-
JTHOIO MiHepadizamiero. Sk npukinan HaBenemo CeBepHHIBCh-
ke pozmosuiie. [Ipu BuBueHHI TOpr30HTY 620 M B cKiIai Oe3-
PYIHHX aJbOITUTIB meprudepiiHOi YaCTHHN PYIHOI 30HH Ha-
MM BUSIBIICHI YHCENBHI MPOKHIIKOBO-BKPAILICHI HPOSBH CY-
nbghiaHoT MiHepanizauii (PHT, XaJbKOMIpHT, chaiepur, ra-
JIEHIT) B acolarii 3 KBapIioM, aHKEPUTOM, TeMaTUTOM, (JIro-
oputom. Buict Pb Tyt mocsirae 1 %, npu kinbkocti Pb*® 26,2-
28,8 %. 3 IHIIMX MeTaNliB B ITiIBUIIICHIX KOHIIEHTPAIIAX Bifl-
Mmigatotbes Zn (1%) i Ag (mo 10 1/1).

Taéauus 4. Bmict xanpko(hibHEX eIeMEHTIB, 30J10Ta i cpibina (r/T) B miputi CeBepuHiBchkoro poaouiia (3a sanumu F0.0. domina).
Table 4. The content of chalcophilic elements, gold and silver (g / t) in the pyrite from the Severynivske deposit (according to Yu. O.

Fomin).
TTopoau (n) Pb Ag Zn Cu Au
1(6) 14-760 0,5-40 95-630 0,5-912 0,04-2,2
2 (10) 90-13000 0,5-60 50-850 0,5-110 0,03-1,2
3(11) 45-1850 0,5-15 0,5-160 0,5-648 0,04-0,43
4(7) 200-1800 0,5-7 25-1000 2-640 0,06-0,8
5(2) 180-1300 1-5 120-900 0,5-88 0,25

Tpumimka. 1 — niagropoBani nmopomu, giadgropury; 2 — anpOiTH30BaHi (IMiUTyKeHi) mopoay; 3 — anpdituTH Ge3pyni; 4 — axpdiTHTH
crnabopynHi; 5 — ansbitut pyaHi. KoHIeHTpais eneMeHTiB B MOHO(PAKIiAX MIpUTy BU3HAYEHA Ha aTOMHO-a0COPOLIITHOMY CIEKTpO-

¢dortomerpi AA-8500.

JlomaTkoBO HAMH JOCTIDKEHO CKIIAM MIPUTY (HAHOLIBIT
PO3MOBCIOPKEHOTO cyibdimy). [Ipu HaaTO HEPIBHOMIPHOMY
posnoziny Pb i neskux iHmmx enemenTiB (Tadi. 4) ix KoH-
LEHTpallisl JI0CArac MakCHMaJbHHX 3Ha4€Hb B TEHEpallisx
MiHepay, MOB'SI3aHUX MEPEBAXKHO 3 JiadToputaMu, 4acto
i JUTY>)KeHHUMH, Ta 0e3pyaHUMH anb0iTHTaMu. MOXIIUBO, 11
TpyIa eNeMeHTIB MOB's3aHa 3 MIKPOBKIIIOYCHHSIMH B IIPHUTI
Ag-BMIIIYyIOYOTO TaJICHITY, chalepuTy 1 XaJbKOIIpUTy, a
TaKOX CaMOPOJHOTO 30JI0Ta. TwM OLIbII, IIO caMOpOIHE
30JI0TO B acoriarii 3 cyabdizamu (ipuT, XaTbKOIPHUT, ca-
JIEpUT) HAMU BUSBIICHE B aHAJOTIYHHX Ioponax [liBHiuHO-
KonomnsHebkol ninbHuwi [12]. Tlinkpecnumo npu 1pomy,
[I0 YacTHHA CYJb(IIHOTO CBHHINO, OCOOJHBO 3HAYHA B
TPOJYKTUBHUX ANBOITHTAX, MAa€ PAIiOreHHE MOXOPKCHHS,
11e TIOJIOKEHHsI 100pe LTIOCTpyeThes Tabm. 4.

XapaktepHoto Gopmoro icHyBanHs Pb Ta Zn B ans6itu-
Tax 1 pyJOBMIIIYIOUHX TTOPOJIax, 3a JEIKUMH JaHUMH, MO-
ke OyTH 1X i30MOpQHE BXODKEHHS B MOPOIOYTBOPIOIOUI
MiHepann. HocismMu Zn B mopomax TpaHITOIIHOTO psILy
MOXYTh OYTH TiAPOKCHI-BMIIIyI0Ui Oi0THT 1 amibom, e
zZn? 3aMiIrye Mg2+ ta Fe?"; Pb% B 0GMexeHHX KilbKoc-
TsIX MOJKke i3oMopdHO 3amimari Ca®* i Sr**, a Takox K,
Cepen MiHepaJiB-HOCIIB IIUX €JIEMEHTIB, Y HAIIIOMY BHIIa -
Ky KUIBKICHO TOMiHYIOTH IOJBOBI IIIAaTH, B OCHOBHOMY,
OJIrOKJIa3 1 MIKPOKIIiH.

CriBBiIHOIIIEHHS ypaHy, CBUHIIIO, & TAKOX BIPOTiTHUX
i30MOp(HUX HOTrO «IIapTHEPIB» Y MOJBOBHX IINATaxX allb-
OituTiB HaBeZeHi B Tabm. 5. i omirokiazy HaWOLIbII

pearpHOI (GOpMOIO BXOMKEeHHS Pb B pemritky € 3amimen-
HS HUM CTPOHIIIO 1 KabIito; BMicT U TyT BIIHOCHO HEBH-
COKMIA, KinbKicTh Pb B 2,5-3 pa3u nepeBuiiye knapk, iforo
isotonnmii cknax (%): Pb*® 26,3; Pb? 20,3; Pb*® 52,2;
Pb®™ 1,2 BigmoBizae CBHHIO NEpPBHHHOMY, TOGTO SIKHii
YBIHILIOB B MiHEpaJl B MOMEHT HOTO YTBOPEHHS. Y MIKpOK-
niri Pb moxe i3oMmopdro 3amimaru K. Kinekicts Pb (i U)
TYT B CEpEIHBOMY TaKa XK, K Yy OJIrokiasi (Bmict Pb criii-
KO BUIIE KJIApPKOBOTO); 130TOMHMH cKiax cBHHIKO (%):
Pb** 25,9-39,4; Pb*’ 19,3-21,2; Pb*® 39,8-52,3; Pb™™ 1,2-
1,5 CBiTYMTH CKOpIOI MPO METAcOMAaTHYHE HOTrO I0XO-
JOKEHHSI, HDK TIPO CYTTEBY PaiOreHHY JIOMIIIKY.

Jliis ansbiTy mepeBakHOIO Oyjie came pajioreHHa I0-
Mimka. Biacie B anb0iTUTax 3 (DOHOBUM BMICTOM ypaHy
(2,7-7,1 1/T) KiNBKiCTh CBHHINIO HUXYE KIapky (3-9 r/T), a
fioro i3otorHuii ckiaa (%) OJU3bKHIA 10 TAKOTO IS CBHH-
o mepeuuHoro: Pb?® 26,7-31,7; Pb®’ 16,4-22,0; Ph*®
50,0-50,8; Pp%%* 1,1-1,3. B anp0iTUTax i3 3aBHIICHUM (ayie
HE TIPOMUCIIOBUM) BMicToM ypany (17,1-37,8 1/T) KOHICH-
TpaIlisi CBUHINIO MepeBuIrye kmapk (18-63 r/T), i3oTomHui
CKJIaJl Horo NopyLieHuH: Pb% 43,8-82,4; PbH27 11,0-18,5;
Pb*® 6,3-36,8; Ph*™ 0,3-0,9. B PYAHUX anbbiTUTaX 3 MPOo-
MHCJIOBUM BMicToM ypaHy (904,2 1/T) KUIBKICTH CBHHITIO
aHoMasibHa (435 1/T), 130TOMHUN HOTO CKJIaJ]] TUTIOBHU IS
pyx: Pb* 86,0; Pb?" 7,6; Pb?® 6,6; Pb? 0,8.

Hapenena indopmamis ZOCHTh NMEPEKOHIMBO JIEMOH-
CTpY€E BUCOKY BIpOTi/HICTh HaKOIMYEHHS B MPOMHCIIOBHX
BIZIXOJ]aX CBUHIIIO, IMHKY 1 MiJi.
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Tadmuus 5. BmicT CBUHIIO Ta JESKAX IHIIAX KOMIIOHEHTIB y MOJBbOBHX Inmarax CeBepHHIBCHKOrO i BaTyTiHCEKOro pomoBwHII

(FO.0. ®omin)
Table 5. Content of lead and some other components in the feldspars from the Severynivske and Vatutinske deposits (Yu. O. Fomin)
Minepar (n) Ca0 Na,O K,0 Sr | V] | Pb
Bar. %. /T
Oniroknas (3) 3,13 7,79 1,70 395,5-470,3 5,7-12,3 41-49
Mikpokiin (9) 0,16-0,99 1,75-4,00 10,75-13,49 32,6-348,3 6,6-27,0 24-63
Ams6it (10) 0,40-2,48 9,58-12,14 0,09-0,29 36,1-186,7 2,7-904,2 3-435

Tpumimxa. KinbkicTh NeTpOXiMIYHIX KOMIIOHEHTIB HaJlaHO Ha OCHOBI MOBHOTO CHJIIKATHOTO aHami3y (mpuseaeHo g0 100 %). Konmen-

Tpamii MiKpoelTeMeHTIB BH3Ha4eHi Ha ycTaHoBI AP®-6.

Monioden. CrienianbHUX JOCTIDKEHb (GOpM Moo Ie-
HY y CKJIaAi a’ubOiTHTOBMX POIOBHIN HE MPOBOIMIOCEH.
Hami anamitigni nadi o CeBepuHiBChKOMY 1 BaryTiHCh-
KOMY DOJOBHIAM B IIJIOMY MiATBEPAXKYIOTh BHCHOBOK
[17] mpo 3B'SI30k OCHOBHOI MacH €JIEMEHTY 3 IOJHOBUMH
[IrmaTaMy. 13 MOJIbOBUX IIMATIB CTIMKO IIABUIIEHOI0 KOH-
LEHTpaLi€0 MoibaeHy (I/T) XapaKTepHU3y€eThCsl MIKPOKIIH
—Big 10 mo 60, B cepenabomy 26,9 (13 3paskiB); B OJIrOK-
Ja3i KUIbKIiCTh #oro nmemo Hmwxk4da — 5-50, B cepesHboMy
23,3 (9 3pa3kiB); B anb0iTI HaitHwKk4a — 3-50, B cepeiHbo-
My 18,4 (14 3paskiB). Tpeba 3a3HaunTH, 110 B MIKPOKIIiHI-
30BaHMX JadKoBHX miabazax (T.3B. «cCi€HIT-TIOpdipax»)
BMIiCT MoJNiOAeHy ONW3BKHI O TAaKOTO B MOHO(]PAKIIISIX
MikpokIiHy: 26,0 r/T (5 3pa3skiB).

IIpo BMicT MOMiOAEHY Y KBapIli BUXITHUX IIOPiT CYyaHU-
TH Ba)KKO, aJie B JIIISHKAX PO3BUTKY CTII€HETHIHOTO KBa-
PIIOBOTO MaparceHe3uncy 0e3 OYEeBUAHHX CYJIbQITIB Kilb-
KicTh MoniOneHy (B cepeaHboMy mo 11 3pa3kaM) Takox
migsumeHa (18,4 r/r). Ha minsHIi 3 PO3BUTKOM KBapil-
AQHKEPUTOBOTO 3 MIPUTOM, TajieHITOM, C(aJepPUTOM 1 Xallb-
KOITIpUTOM mapareHe3ucy Ha CeBepHHIBCHKOMY POJIOBHILI
(ropmsonT 620 M) 3adikcoBaHa HAHOIIBIIT BUCOKA KOHIICH-
Tparist Mo (mo 50-100 r/1), a Takox Ag (mo 10 /1), Pb (10
1 %), Zn (mo 1 %).

VY ckmami nmiaTOpuUTOBOI 1 anbOITUTOBOI 3 MipUTOM
acorriamiii CeBepHHIBCHKOTO POJOBUINA MOJIIOJICH B 3HAY-
HHX KUIBKOCTSIX NMPUCYTHIN 3aBXIM, X04a BMICT Horo (I/T)
Bapioe B MIMPOKUX Mexax: Bia 3-10 go 20-60. B ogHoMy
3pasKy caabOpyAHUX alnbOITUTIB (3 MPUTOM 1 MiHEpaIaMu
ypaHy), po3BHHYTHM N0 JAiaTOpoBaHMM TpaHiTaM, KOHIIe-
HTpanis Monioaeny gocsirae 100 r/r. Tum He MeHI, aHai3
MOHO(PAKIIH MPHUTY IBOTO POIOBHINA MPUCYTHOCTI MOJTi-
OneHy He 1oka3zaB. MU He BHUKIIIOYAEMO MOXKIIMBOCTI PO3-
BUTKY €JIEMEHTY B KBapII-CYIb(ITHUX 1 CYIB(ITHUX acori-
amisx y Gopmi BIaCHAX TOHKOAUCIIEPCHUX CYIbDiTiB (MO-
NOAEHIT, I0paU3iT), TUM ORI, IO MONIOIEHIT BCTAHOB-
neruit M.I'. KopHeBol0 B ypaHOBOPYOHHX aJb0iTHTax
ITapTuzancekoro pojaosuiia, a Takox M.M. BockpeceHch-
KO0 Ta iH., y CKJIaJAi KBapI-Cyab(iTHUX aparcHe3WcCiB
JKoBTOpiuiHCEKOTO 3aTi30-ypaHOBOTO (TaKOX aibOITHTO-
BOT0) POJIOBUIIA.

Bicmymoea minepanizaiis Oe3mocepeHbO B aubOiTi-
Tax He BCTAHOBJIEHA, ajlé IIMPOKO PO3BHHYTAa HA MiBHIY-
HUX (uanrax MidypiHCbKOTO pomoBHIIA (PyIONPOSB
OOriHHe), a TaKOX B Me¥ax 30J10TopytHO1 yactuau HO0pi-

iBchkoro pynHoro moist (pomoBuiie CxinHo-FOpiiBebke).
Bracre BicMyTOBa MiHepaji3allisi CKIaZa€ThCs CaMOPOJI-
HUM BicMyToM i xo3eitom (BiTeS), 3HalimeHuit Takox
Bomumii okcun U i Bi — ypamochepur (BiOz2
UOj3-3H,0). IinBumenuit Bmict Bi (0,01 %) migmigero
FO.I1. €ropoBum [3] iy ckiami Ka30JiTy Ta HEHAAKEBITY B
YPaHOBHX pyAax MiuypiHCHKOTO pOJOBHIIA.

PinkicHi Ta pinkicHo3eMebHi eJieMeHTH.

I'ooBHOIO (HOPMOIO 3HAXOKCHHS YUPKOHIIO B ajb0i-
THTaX 1 BMILIYIOUMX MOPOJAX € LUPKOH, & TaKoX HOro
ypaHOBHI pi3HOBHI — ManakoH. Came BiJ BMICTy LBOTO
MiHepay 3aJeXHUTh KOHICHTpAIls eneMeHTy. HaiOinpm
JIeTanbHO cKiaja uupkoHy omnucaHo M.C. XomopoBCbKUM
[2] st HOBOKOCTSHTHHIBCEKOTO POMOBHUINA, JIE KUTBKICTH
fioro csrae 100-600 1/T. XapakTepHUMH eJEMEHTaAMH-
Jominikamu, i3omophHo 3amintyrounmu Zr, € Hf (6000-
25000), Y(1000-10000), Sr (20-200), U (120-1100), Pb
(30-400), Th (25-1000). B gy»Kkax HaBeaeHO BMICT (I/T) 3a
JIAHUMH PEHTTeHO-(IF0OOPHCIIEHTHOTO aHajli3y Ha YCTaHO-
Bili AP®-6. BaxIMBO MiAKPECIUTH, MO-TIEPILE, HACKPI3-
HUI XapaKTep PO3NOBCIOKECHHS IUPKOHY (SK PETiKTOBO-
T0, TaK i HOBOYTBOPEHOTO) Y BCiX 30HAX METACOMATHYHOI
KOJIOHKH Ta, IMO-APYyTe, BKpail HEpiBHOMIPHHI XapakKTep
PO3IIOIITY €IEMEHTIB-JOMIIIOK Y Pi3HUX TeHepamisx MiHe-
paiy, SK i B METaCOMaTHYHHX 30HaX. YacTo periKToBHi
LIUPKOH 30BHIIIHIX (HENPOJYKTUBHUX) 30H € HOCIEM Haid-
oumbir Bucokux kouneHrtpaitiii Hf, Y, Sr, U. Taka Hepis-
HOMIPHICTh PO3MOAITY E€JIEeMEHTIB-JOMIIIOK, Ha JyMKY
aBTOPIB, CBIMYHTH PO HEOJHOPA30BUI MEPEPO3IIOILIT eie-
MEHTIB Y XOJi PYAOYTBOPIOIOYOI0 JIY’)KHOTO METacoMaTo-
3y.

B 30Hi rineprene3y HOBOKOCTSHTHHIBCEKOTO POJIOBH-
1a, 3a janumu LI, MiHeeBoi Ta iH. [2], mopsia 3 HUPKOHOM
MPUCYTHIH BTOPWHHHUN MiHEpal TaKepaHIT — CKIaTHUH
OKCH/I IUPKOHII0, KanbILito 1 Tutany (Zr(CaTi)Oy).

3 iHmmx GopM 3HAXOKEHHS UPKOHIIO B alb0ITHUTAX,
y TOMY YHCITI PYAHHX, 3TiTHO 3 TUMH X aBTOPaMH, BiIMi-
9aloThCA Zr-BMINIYI09i MiHepanu ypaHy, 30KpeMa, OpaHe-
pur CeBepuHiBchKOTO 1 Baryrincekoro pomosuin (ZrO,
0,2-0,9 %), Ta ypaniuit MiuypiHcekoro poposuina (1,8-2,1
%).

BinHocHO fepuniro: B nesIKMX ypaHOBHX MiHepajax
Miuypircekoro pojoBuma (KoQiHIT, TaBUMIT, Ka30JiT)
nomimika Be ckmamae 0,001-0,01 % (10-100 /1) [2, 3].
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T'oOBHMM #OTO HOCIEM € MOJIBOBI INMATH 1 CIFOIU (B Ha-
IOMYy BHIIQJIKy OIOTHT), SIKi NPH BHUBITPIOBAHHI CTAIOTh
OCHOBHHM JDKEPEJIOM EJIeMEHTY B €K30T€HHHUX Ipolecax
[14]. B3aramni BBaxkaemo, 110 B alNbOITHTOBUX pyJax i BMi-
IIyIOUuX iX MOpojax OCHOBHA Maca Be, iMoBipHO, 30cepe-
JUKEHa B TTOPOJOYTBOPIOIOYNX MiHepaiax, rmepeBaxHo Ca-
BMIIIYFOYMX: TOJILOBHX IIATAX, CMiJOTi, IHIIAX TEMHOKO-
JBOPOBUX CKJIAJIOBUX.

T'onoBHUM HOCIEM Jtanman0idie, s 1 TOpit0, OE3yMOB-
HO, € MOHaIUT. 30KpeMa B TalJl. 6 HaBEJEHO JaHi aHalli3y
TPbOX 30HAJBHUX KPUCTATIB MOHAIUTY 3 apXCHUCHKUX
yTBOpeHb YOPTOMIHIIBFKOT 3€IEHOKAaM'STHOI CTPYKTYPH, IIPO
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AKi 3ragyBajiocs Bumle. Homepn KpucTaliB BiIIOBIAIOTH
30BHINTHIM iX 30HaMm (1,1; 2,1; 3,1) i BHyTpimmHiM (1.2; 2,2;
3,2) ¥V ayxkaxXx BKa3aHO KiUIbKICTh BH3HAYCHb. AHAII3H
3pobineHi Ha MikpoaHamizaTopi ¢ipmu «JEOL» JCXA-733
(%).

30BHIIIHI 30HU HA BiAMIHY BiJ BHYTpIIIHIX 30aradeHi
YpaHOM i TOpieM, TOOTO YEpaiTOBUM Ta XaTOHITOBHM Mi-
HanmaMu. Bipi3HAIOTHCS 1Ii 30HU TAKOXK 1 CHEKTPOM PiJIKi-
CHHX 3eMeJTh: KPaloBi JIISSHKYA MAIOTh IiBUIICHUNA BMICT
HEOJMMY, OUIBII Ba)KKOTO 3 JIAHTAHOI/IB, 1 B CEpEIHEOMY
3HIDKCHUH BMICT JIaHTaHy, LIEPiI0 Ta NMpa3eoguMy (Jerkux
JIAHTaHOIIIB).

Taomuus 6. Cxnag moHaruty B Au-Fe pynax bamku llupokoi (Hoprommunpbka ctpykrypa) [13].

Table 6. The composition of monazite in the Au-Fe ores from the Balka Shyroka (Chortomlytska structure) [13].

Enement 1.1(4) 1.2 (3) 2.1(2) 2.2 (3) 3.1(2) 3.2(2)
CaO 0,48 0,18 0,42 0,24 0,76 0,48
P,O5 29,72 30,04 28,85 29,98 29,38 29,70

Ce,03 29,46 32,60 31,60 31,42 29,86 33,00
Nd,O3 16,43 14,68 17,82 16,11 15,50 9,81
Pr,0O3 5,52 6,75 5,52 6,14 6,00 7,56
La,03 6,56 8,16 6,52 7,09 6,99 10,00
Gd,04 2,72 2,62 2,47 2,61 2,54 2,19
Y,05 0,27 0,21 0,35 0,30 0,28 0,66
ThO, 3,54 0,64 2,27 0,99 542 0,92
U;Og 0,06 - 0,07 - 0,12 0,50
SiO, 0,20 0,10 0,24 0,22 0,45 -
Sc,04 0,01 - 0,01 - 0,02 -
Fe,0, 0,83 2,00 1,00 1,80 0,11 0,08
F 0,66 0,32 0,35 0,23 0,34 0,32
Cyma 96,46 98,30 97,49 97,13 97,77 95,22

Enementu-innukaropmu.

®opMu  3HAXOIKEHHS cmponyilo, oapito i pyodidilo.
BiracHe cTpoHIIi€BUX MiHEpaliB Y BUBYCHNX POJOBHINAX HE
BCTaHOBIICHO. [IOpiBHSIHHS KOHIIGHTpAIl CTPOHIIIO B II0-
pomax i pyJax YpaHOHOCHHX ajbOITHTIB Ta MOHO(PAKIILIX
MOJTEOBHUX IITATIB TBOX 00'€KTIB (TabM. 7) Aa€ miACTaBy Ui
BUCHOBKY, 1[0 CYTTEBA YaCTHHA IIbOTO €JIEMEHTY Y BMIII[y-
IOYUX IOpOojax IOB's3aHa came 3 MOJIbOBUMH ILNATaMU —
onirokmasoM i MikpokiiHom. B rumarioknasax Sr* isomopg-
Ho 3amingye Ca®*, B MiKpOKITIHAX Mepe10auacThes: reTepoBa-
nenTHuH i3omopdism Sr i K 3a Tumom (KX Si*") - (SPARY
[15]. Bu3HaueHwii HaMW BMICT B IMX MOJBOBHX IIIAaTax
IUTKOM TIOPiBHSHUI 3 HABSACHUMH Y 3ralyBaHiil poOOTi.

B monpoBHX mImarax TakoXK BH3HAYCHI AEsSKI MiKPOIO-
Mimku (Tadit. 7), sKi, 3 OQHOTO OOKY, BiJOOpaXKarOTh IPO-
rec (hopMyBaHHS YPaHOBHX POJOBHII (ypaH, TOpiH, pamio-
TeHHUH CBHHEIB), a 3 iHIIOTO, XapakTEepHi came s Ii€l
rpynu MiHepaniB (6apii, pyOinmiii, CTpoHIIH i YacTKOBO
CBUHEIID).

Hait6inpm inhopMaTHBHUMH [UTS TTOJIBOBUX IIIATIB BH-
BYCHHX POIOBHIN € pyOisiif i CTpOHMIIH, a TakoXK pyOiTieBO-
CTpOHIi€Be BiHOUIEHH. PyOifii, sk reoxiMiYHMIA aHajor
KaJllo, XapaKTepH3yeThCS NEPEeBXKHUM HAKONMYECHHSM B
MIKpPOKJTiHI, JI¢ BCTAHOBJICHO CTIKO HAWOUIBII BUCOKHI
Horo BMicT. B muariokrnasi KOHIIEHTpaIlisi pyOifit0 3HAYHO

3HIDKY€EThCS. B MeTacoMatnyHOMYy anbOiTi KiIBKICTB HOro
Majia€ ax /10 3HAYCHHS HIDKYE MOPOTY YyTJIMBOCTI aHANI3Yy.
CTpoHIIiH, SIK BiJIOMO, TIOB'SI3aHAH 3 aHOPTUTOBUM (KaJbIlie-
BUM) MiHanmoM. ToMy MaKCHMalbHa HOTO KOHIICHTpAIlis
MpUTAMaHHA IUIATIOKIa3y. Y MIKPOKIIiHI BMICT CTPOHIIIIO
HEPIBHOMIPHHH, aJie 9acTO 3TUINAETHCS MiABUIICHUM, 0CO-
OJIMBO y 3pa3Kax MIrMATHTIB 1 TPAHITIB 3 MiBUIICHOK Kijlb-
KICTIO aHOPTUTY. AJBOIT TaKOX XapaKTepu3yeThCsl HEpiB-
HOMIPHMM PO3IOJJIOM elleMeHTy. | TyT HaliOinbina Horo
KUIBKICTB TOB'S3aHA 3 aHOPTUTOBHM MIHAJIOM, SIKOTO B aJjlb-
0iTi HaBiTh OuTbIe. MOXXHA NependaunTH, 1O IIEPBHHHO
YBECh CTPOHIIII 3HAXOIUBCS Y IUIATIOKIIA31, aJie B pe3ybTati
METaCOMaTUYHOTO HaTpi€BO-KapOOHATHOTO Tpolecy YBii-
IOB y CTPYKTYpY KapOOHATiB, NpW IIbOMY He3HadyHa HOro
YacTHHA JIMIIIACE B CTPYKTypi ams0ity. BimHomeHHs
Rb/Sr no3BoIsI€ yIIEBHEHO PO3PI3HATH IIi TP THUIH ITOIBO-
BUX IITIATIB.

KinpkicTs 6apito B Iy)XHUX MOJBOBHX IIMATax MpH He-
piBHOMIpHOMY pPO3MOAITY OOYMOBIICHA, CKOpimI 3a BcCe,
XapaKTepOM METacoMaTo3y; OLIBII BIHCOKAa BOHA B MiKPOK-
JiHI y MopiBHAHHI 3 anpOiTuToM. IliIBUIIEHH] KOHIIEHTpa-
ii Gapito B HaIIMX 3pa3kax OJM3BKi 0 3HAUCHB Y JIy>KHHX
MOJBOBHX IIIATaX i3 TPAHITOINIB LEHTPAIBGHOI YaCTHHHU
muTa (30KpeMa, KipoBOIpaChKOro THITY), sIKi HaJIeXaTh JI0
amibomitoBoi darii [16].
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Taéauus 7. Bmict MikpoeneMeHTiB (T/T) B ONBOBHX mIaTax ans0iTuTiB CeBepHHIBCHKOTO 1 BaryTiHCEKOTO pomoBuI.
Table 7. The content of trace elements (g/t) in the feldspars of albites from the Severynivske and Vatutinske deposits.

n | U | Th | Pb | Ba | Rb | Sr | Rb/Sr
Ouiroxias 3 nomimmkoro Mikporitina i anebiTy (Koq Nag7 Cag1)og (Siog Aly2)s1 Og
3 ] 57123 | <295 | 41-49 | | 24632745 | 3955-4703 | 0,52-0,69
Mixpoxnin (Ko g3 Naos Cao )05 (Siags Alyo)aos Og
9 | 66270 | <256 | 7-63 | 120-3200 | 27883506 | 326-3483 | 0,80-10,75
Anp0iT METaCOMaTHYHHUI (KO.Ol Na.glgz Ca0‘07)]_'0 (Siz_g All,2)4,0 Og
10 | 279042 | <2372 | 3-435 | 120-1200 | <2-139 | 3611867 | 0.005-0,14

Tlpumimka. BMicT ypaHy, TOpito, CBHHIIIO, pyOiiifo 1 CTPOHIII0 BU3HaUeHO Ha npriani AP®-6; KibKicTs 0apifo — CHeKTpaTbHAM METO-

oM. Gopmynu MiHepasiB po3paxoBaHi 3a JaHUMH CHJIIKaTHUX aHali31iB 11 BKazaHuX poposuil. Marepianu F0.0. @omiHa.

BpaxoByroun reoximiuHy OJU3BKICTb CBHHIIIO JIO CTPO-
HIII0, MOYKHA Nepe10auynTH OCOOJIMBO aKTHBHE BXOJDKCHHS
000X eJIEMEHTIB B KPHUCTAIYHY PEIIiTKY IuIarioknasy. [lii-
CHO, y BCIX 3pa3Kax OJIrOKJIa3y HaWOLIbII BUCOKI KOHIICH-
Tpallii CTPOHIIIFO BIANOBIiNA€ MiJBUIICHA CTiiiKa KUIBKICTH
CBHHITIO. B MIKpOKIIiHI Take BUTPHMAaHE CITiBBiIHOIICHHS
TIOPYIIY€ETHCS. SHIKEHHS KUTBKOCTI CTPOHIIII0 MOKE CYIIPO-
BOJUKYBATHCh 3HIDKCHHSIM BMICTY CBHHIIO. AJIe BMICT CBH-
HITIO MO)Ke 30epiraTuch Ha TONEPeAHBOMY PIiBHI UM HABITH
30UTBITYBATHCh, «KOMIICHCYIOUHCE» PAIiOTEHHOIO OMIMI-
koto. B Meracomarmynomy anb0iTi MOONMHM3Y pYAHHX 30H

piBHOBara B Iili TIapi eJIEMEHTIB 30BCIM MopyIryeThest. [Ipu
HEPIBHOMIPHOMY 3MCHIIICHHI BMICTY CTPOHIIiFO CBUHEI[b YU
Malke MOBHICTIO BUHOCHTBCS, YU PI3KO KUIBKICHO 3pOCTaE
MapaJielbHO 3 HAKOMUYEHHSM YpaHy (IO TNPOMHUCIIOBHX
KOHIIGHTpaLlii), TOOTO 3a PaxyHOK paJiOreHHOi JOMIIIKH.
Buict Pb*® moxe nocsiratit 86,0 %. B amsbiTi 060X pomo-
BUII[ KUTBKICTh ST TIOMITHO 3HIDKYETBCS, TOAL SIK B CAMHX
amp0iTHTaX (1 OCOONMBO B PYMHHX) BOHA ITiABHIIYETHCSL.
Orxe, B psiIy HOPOIH SAyKTY — aIBOITHTH — PYH YaCTKOBO
BiZIOyBa€eTHCs 3MiHA (HOPM CTPOHIIFO.

Taomuus 8. XapakrepucTrka 3pa3KiB 3 aHOMaJIbHUM BMicTOM Str, CeBEepHHIBCHKE POJIOBHIIIC
Table 8. Characteristics of samples having anomalous Sr content, the Severynivske deposit

Ne 3pas- Iopona MiHepali-KOHIICHTPaTOpU Sr, r/t CaO CO, | P,Og I ZrO,
Ka Bwict, %
6 AnpbiTutu pyaHi KapboHar,eniot 1000 12,64 - - 0,043
7 AHKepHT, emioT 500 9,00 - - -
141 Kap6ownar, anatut, emizor, 1000 6,16 4,59 0,371 0,135
LUPKOH
144 AunbbiTutu 6e3py- KapOoHar, anatut 1000 3,38 2,06 0,207 0,022
158 JHI KapboHar, eminor 500 6,22 4,12 0,091 0,054
261 KapOoHar, anatut 1000 3,88 2,25 0,144 0,054
262 KapOonar, anatut 1000 3,58 2,39 0,122 0,022

Tpumimra. CTPOHIIiH BU3HAYCHO CTICKTPATEHUM METOJIOM, PEIITa KOMIIOHEHTIB — XiMiuHkM. Matepianu 10.0. ®omina.

KpiM monpoBMX ImmaTiB i3 MOXJIMBHX MiHEpasiB-
KOHIICHTPATOPIB CTPOHIIIIO, XapaKTepPHUX Ui AITBOITHTIB,
MO’KHA BHJIUTUTH HACTYIHI (B AyKKax maHo BmicT SrO, %,
3a B.B. BypxoBum [15]): kapOOHATH — KAJIBIUT i aHKEPUT
(mo 2,66-3,66), amatur (mo 13,7), chen (1o 1,04), emimor i
1oi3ur (2-2,5), a Takox 1upkoH. HaBeneHa B Tabi. 8 xapak-
TepUCTHKa Oe3pyIHUX 1 pyHuX ajb0iTUTIB CeBepHHIBCHKO-
r'0 POJIOBHIIA JEMOHCTPYE 3B'SI30K aHOMAJIBHOI KiIIbKOCTI St
3 MiIBUILIEHAM BMICTOM KOMIIOHEHTIB, SIKi BXOJATH JI0 CKJIa-
JIy BHUIIIE TIEpepaxoBaHUX MiHEpasiB, SIK MiHIMyM, KapOOHa-
THOI, amaTUTOBOi, NUPKOHOBOI 1, MOXIIMBO, CIIiJIOTOBOI
cxmanoBux. L{ikaBo BiMITHTH BCTAHOBICHHH B OIHOMY i
ToMy ke 3pasky (7) mepexin 3 HapayelbHIM 3MEHIICHHIM
Bmicty Sr (Bix 1000 mo 50 r/1) Ta CaO (Bix 9,00 mo 1,82 %),
a TaKOX PI3KMM MaJiHHSIM ypaHOHOCHOCTI (Bix 4785 mo 218
T/T) TIpU KUTBKICHOMY 3HI)KEHHI MPOIYKTHBHOI MiHEPaJIbHOI
acorriarlii, ska BKIOYaE KapOOHAT aHKEPUTOBOTO CKIIAIY.
TToxazose i migBuIeHHs KoHIeHTpartii Sr (400-1626 r/T) B
30HAIBHHX KIIHOIIPOKCeH-aM(i00s-KapOOHATHHX 3 amaTH-
ToM moponax HOpiiBCbKOro pyaHOro IoJis, sIKe CYIpOBO-

Jukyethest BucokuMm Bmictom CaO (8,51-21,17 %) i CO,
(0,36-1,10 %). B MoHO(dpakiisx KaIbIKTY TOTO 3 POIOBH-
ma BMIcT Sr (T/T) pi3Ko 3pocTae Bif Hia)TOPHUTOBOTO TMapa-
rere3y (133-226) mo amsbiTuToBOrO (952) 1 MOTIM TaKOXK
Ppi3Ko 3HIKYeThCs B Mi3HIX xuiax (199). Kinbkicts ypany
MPaKTHYHO HE 3MIHIOEThCS (2,6-6,8 1/T).

Oco0MBO TOKa30Ba MOBEIHKA CTPOHI[IO B AIaTHTI.
Came 11eii eneMeHT HaiOiIbII KOHTPACTHO pearye Ha 3MiHy
(hi3MKO-XIMIYHUX YMOB CEpE/IOBHUILA MiHEPaJIOYTBOPEHHSL:
HOTO BMICT CYTTEBO 301IBITYETHCS B PENIKTOBUX allaTUTaX
BHYTPIIIHIX 30H aNbOITHTIB, Y MOPIBHAHHI 3 30BHIIIHIMH,
JIOCATAl0YM aHOMAaJIbHUX 3HAYEHb B arnaTUTaX HOBOYTBO-
penux. IIpu 1poMy citiji BpaxoByBaTH 3HA4YHE PO3MOBCIO-
JokeHHs armatuty (1o 1000 r/T) y BCix THHax aiabOiTHTIB.
KonneHTpailist CTpOHIIit0 B IIMPKOHAX 3HAYHO HUXKYA, MaK-
CHUMYM il IIPHUIaIa€ Ha PETIKTOBUH IIMPKOH BHCOKOTEMITE-
paTypHHX Pi3HOBHIIB aMbOITHTIB, IPUUOMY, IIIO OCOOIMBO
Ba)KJIMBO, aBTOPAMH MIJIKPECIIOETHCS TEHCHISI 0 Tepe-
po3noaiy St B MUPKOHAX PI3HHUX 30H 1 TUIIIB METaCOMATH-
TIB.
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Taéauus 9. Bumict Sr (r/T) B anmatuTax i mupkonax HoBokoctsHTHHIBCBKOTO pojoBuina (1o manuM M.C. X0IopoBCEKOro — aHaii3 Ha

ycranoBi AP®-6 [2]).

Table 9. The content of Sr (g/t) in the apatites and zircons of the Novokostyantynivske deposit (according to M.S. Khodorovskyi - anal-

ysis on the installation of ARF-6 [2]).

[Topony, 30Ha T'enepanist MiHepary Anarur [TupkoH

I'panita 3 aJ160iTOM 30BHINIHBOT 30HH PernixroBuit 100-120 70-80
AJNBOITHTH ICHTPAIIBHUX 30H PenixroBuit 500-1500 -

AnpOITHTH eripuH piOEKUTOBI PenikToBuit - 35-45
30BHIIIIHI 30HH TPaHAT-TiONICH]I aJIOITHTIB PernikroBuit - 20-30
Ti K IEHTpAJIBEHNX 30H PenixroBuit - 60-200
AJBOITUTH BCiX 30H HosoyTtBopenuit 3500-6800 10-30

KinbkicTp MiHepaity B ajp0iTUTaX, I/T 1o 1000 100-600

Hagenenoi iHpopMmariii miaKoM TOCTaTHRO IJis Oe3rre-
PEYHOTO BHCHOBKY, IO B XOJi €KCIUTyaTallii ypaHOBUX
pomoBuIIl [HTYIECHKOTO METradIoKy Maiike BeCh CTPOHIIN
(a Takox pyOiziit 1 Oapiit) OyayTh HAKOIIMIYBATHCh Y XBO-
CTOCXOBHILAX 13 yCIMa €KOJIOTIYHIMH HACIIIIKAMH.

Cipka: nposeneri Ha CeBepHUHIBCbKOMY POJIOBHIII J10-
cimimpxeHHs (tadir. 10) 103BOJISIFOTh BIIGBHEHO BHIUIATH JIBi
tdopmu cipku: cynmbdinHy i cymedparHy. CynbdinHa cipka
mepeBaXkae y BCIX THIIAX TMOPiA 1 pyA, a B mOpoaax cyo-
CTpaTy, BKIFOUAIOUW J0aTbOITHTOBI METACOMATHYHI IPO-

IyKTH Ta miaproputd, paktuaHo € eanHO0. CymbhaTHa
cipka yTBOPIOE CTIHKY JIOMIIIKY B ajb0iTHUTax, B TOMY YH-
CJli pyIHUX 1X Pi3HOBHIAX. Y BUXIJIHUX MOPOJAAX KUIbKICTh
cynbdinHoi cipku 3miHoeThes Bix 0,02 no 0,32 % (makcu-
MyM B nmiadropurax i giabasax) 3a HasBHocTi SOz Ha piBHI
cifie, 10 0,01 % B oguHMYHUX 3pa3kax. B anp0iTu3oBa-
HUX TOpOJax i ambOiTHTaX KOHICHTpAIlis CynbdiaHol cip-
ku aeuto 3poctae 10 0,61-0,82 %, onHOYacHO 3'SIBISETHCA
JoBodi cTitika momirika SOz (o 0,09 %).

Taéanus 10. Posnoxin cipku B ypaHoBopyIHUX anb0iTHTax CeBepHHIBCHKOro posorma [12])
Table 10. The distribution of sulfur in uranium-bearing albitites of the Severynivske deposit [12])

Bubipka Cipka cymapHa Cipka 1o ¢popmam
Yucio S 3aranbHa, % Yucio S cynpdigna, % SOs-i0H, %
po6 Bapiamii cepelHe pob Bapiamii CepenHE Bapiamii CepenHe
1 12 0,010-0,395 0.089 3 0,03-0,07 0,043 c c
2 7 0,005-0,064 0,035 1 0,02 0,020 0,01 0,010
3 10 0,006-0,074 0,039 4 0,02-0,32 0,105 c c
4 6 0,009-0,127 0,049 8 0,02-0,82 0,244 10 0,05 0,016
5 6 0,011-0,338 0,143 9 0,02-0,80 0,271 10 0,09 0,013
6 2 0,017-0,238 0,128 4 0,06-0,61 0,235 J0 0,02 0,005
7 3 0,022-0,046 0,034 1 0 0 0 0
8 3 0,032-0,466 0,194 2 0,12-0,22 0.170 10 0,01 0,005

Ipumimka. Bubipku: 1. Bminyroui mopoau (THECH, MiIrMaTHTH, TPaHiTH, TerMaTtuTty). 2. Mikpoxuminita. 3. [diadTopoBani mopoau, niad-
toputh. 4. Anp0iTH30BaHi opoau. 5. Ans0iTuTn 6e3pyaHi. 6. AnpdituTH caadopyaai. 7. Anpoitutu pynHi. 8. iaba3u qaiikoBi, B TOMY
grcni anpOiti3oBaHi. Cipka BU3HaYeHa XIMIYHAM HUIIXOM; 3arajibHa — B naboparopii ['3K, XKosti Bomm; 3a ¢popmamu — B mabGoparopii

I'MP HAH VYxpainu.

CynboinHa cipka npejcrapieHa, B OCHOBHOMY, IipH-
TOM 13 CKJIaJTHOIO TeOXIMI€r0, sIKa CKOPIII 332 BCe BH3HAYa-
€TbCS MIKPOBKJIIOUEHHSMH THIIMX CynbGiniB (MipoTHHY,
AQ-yMIIIyI0Y0Tro TAJEHITY 3 HOPMAJbHHUM CBHHIIEM, Ca-
JEPUTY 1 XaJbKOMIPUTY), CAMOPOIHOTO 30JI0Ta, a TAKOX
pamioreHHOTo CBUHIIIO B HEsICHIH dopmi [12].

CynbdarHa popma cipku pecTaBIecHa 0apUTOM Y BU-
IS TOHKUX BKJIIOYEHb Y MOJBOBUX INMATAaX, MIO MigTBe-
PIDKYETBCSI BACOKUM PIBHEM MO3MTHBHOI'O KOPEJSIIHHOTO
3B'13Ky M SOj3 1 Ba B MOHOMpaKIisIX MIKPOKJIIiHY 1 aJb0i-
Ty (r = +0,74). OxpeMi BKITIOUEHHS IbOTO MiHEepaly BHSB-
JIeHi 1 TIpyU J1abopaTOpPHOMY BHIICHI MOHO(PAKIIK MipUTY
3 anbOiTHTIB. SIK BiIOMO, XapaKTEPHOIO 130MOP(HOI0 JI0-
MIIIIKOKO B OapUTax € CTPOHIIiH, aX O YTBOPESHHS TBEP/IO-
TO PO3UMHY OapuT-leJeCTHH. Y HAIIOMY BHUIAJKY 3a JIO-
BOJII BHCOKOI KOHIEHTpAMii Sr, HEMOXXJIMBO BHKJIIOYHUTH
TaKol JIOMIIIKH, B TOMY 4HCIli (hopMyBaHHS came Oapiorie-
JIECTHHY, X04a BeJIM4nHa KoedirieHTy kopemsuii Mixk SOj i

Sr (+0,21) ckopiur 3a Bce BKazye Ha HAJICKHICTh St Oe3ro-
CepeHbO JIO TOJILOBOIINATOBOI CKJIaq0BOi. Hanoiabin
BHCOKa KOHIICHTpAIlisi St BCTAaHOBJIEHA B OJIIrOKJIa3ax.

3 ypaxyBaHHSAM OyX€ XapaKTEpHOI TOMIIIKKA Oapiro B
JMY)KHUX TIOJIOBUX IITIAaTaX, J¢ BiH 3BUYAHO i30MOpQpHO
3aminye Kaiiit (Hatpiif), opMyBaHHS OapUTy B 3B'S3KY 3
MIKPOKIIIHOM 1 anp0iTOM, OYeBHAHO, OOYMOBIJICHE ITiJBH-
IIEHHSAM OKHCHOTO MOTEHHially Yy XOJIi ypaHOBOPYIHOTO
MPOLECY Ta BIJMOBIIHO OKUCICHHAM YaCTHHH CYJIb(iTHOT
cipku g0 cynbgaTHoi 3 HacTynHUM 00'egHaHHsAM SO; 1 Ba.
TobT1o popmyBaHHs OGapuTy MO BiIHOMIECHHIO J0 BHXIIHUX
MOJTBOBHX IITATIB € BTOPHHHUM 1 IPUTAMaHHE caMe HaTpi-

€BOMY METAaCOMaTo3y.

BucHoBkn

1. Cepen dopM 3HaXOPKEHHS ypaHy Y CUCTEMax ajib0i-
TUTOBHX poJoBUIN BuaiaeHo dotupu. Lle (1) Biacue ypa-
HOBI MiHepaJM: NepBHHHI — OpaHepUT, ypaHiHIT, HAaCTypaH

Fomin Yu.O., Demikhov Yu.M., Verkhovtsev V.G., Dudar T.V../ Geochemistry of Technogenesis 2 (2019) 106-118



Ta JesKi 1HII 1 BTOPUHHI — OKCHIM, T1IPOOKCHIIHN, CHIIiKa-
TH, pocdarn, BaHagatu ypany; (2) BUCOKO paJiOaKTHBHI
aKIIECOPHI MiHEpaIl — MUPKOH Ta HOro Pi3HOBUIM, MOHA-
UT, anaTtut; (3) ypaH, pO3CISTHUI B MOPOJO- 1 PyHOYyTBO-
prorounx MiHepanax; (4) ypan moOimizoBaHuii (copOoa-
HUIT) BTOPHHHIMH MiHEpaJlaMH.

2. ®opmamy 3HaXO/HKEHHS CYITyTHIX METaliB MOXYTh
OyTH SIK 0COOHCTI KOHIIEHTPATOPH THUX YH IHIIMX METaIiB,
TaK i 3BMYaiiHI NOpOJOYyTBOpIOIoUi MiHepanu. Jlo mepmmx
BIJTHOCATBHCS CaMOPIZHI METalId — 30JI0TO, BICMYT, CBH-
Help; cynbdhian Cu, Zn, Pb, Ni, Co; monamut (Th), mup-
koH (Zr, Th). Ipukmagamu Apyroi Tpynmu MiHepaliB €
TIOJTBOBI IITATH 3 pyOiNieM, CTPOHINEM, CBHHIIEM; ETipHH,
pibexut, cder 3 Banagiem. [Ipu po3podiii ypaHOBHX poJIO-
BUII[ BCi i MiHEpaJIX iAyTh y IPOMHUCIIOBI BiJJBaJIH 3i BCiMa
€KOHOMIYHHMH 1 EKOJIOTTYHUMH HACIIJKaAMH.

3. lns cipku BHALIZEMO IBI (opMH: CyIb(IIHY 1 Cy-
nbdarHy. CynbdigHa cipka OpencTaBicHa, B OCHOBHOMY,
MIPUTOM 13 CKJIaJJHOIO T'€OXIMI€F0, sIKa CKOpIII 3a BCE BU-
3HAYAETHCS MIKPOBKITIOYCHHSIMH IHIIHMX CyJbdigie ado
CaMOpPOJHMX METAJIIB 1 siKa YacTilie popMyeThesi Y BiTHOB-
mroBaNbHUX yMoBaX. CynbgatHa (opMa CipKu TpENCcTaB-
JeHa OaputoM abo 0apioIeJIECTHHOM Y BUIJIAMI TOHKHX
BKJIFOYEHD Y MOJNBOBHX ILIATAX, IO MiITBEPIKYETHCS BU-
COKHMM DIBHEM IO3UTHBHOIO KOPEIALIHHOTO 3B'A3KY MIiX
SO; i Ba (MoxxnuBO 1 Sr) B MOHOMPAKIISIX MIKPOKITIHY Ta
ans0iTy. 1lst popma CBIUUTH MPO OKUCIIOBAJIBHI YMOBH
TBOITUTOBOTO MPOIIECY.

4.V Me30apXxeichKoMy 30J0TOPYIHOMY pomoBHili ba-
nka [1lupoka BUSIBIEHO TOPiK-piaKICHO3EMENbHY MiHepati-
3a1il0, MPUYOMY Y CKJIaJi MOHALMTY BCTAHOBJCHO TPH
MiHepasbHi (pa3u: MOHALIUTOBY, YSPAIITOBY 1 XaTOHITOBY, 3
SKUX TOPIEHOCHUMH € TIIBKHU JIBI OCTaHHI. MaKcHMajbHA
TOPIEHOCHICTh TPUTaMaHHA XaTOHITOBOMY MiHANy (CHIIi-
KaTy TOpir0). Y pa3i 30HANFHUX KPHUCTAJIB MOHAIUTY KOH-
[EHTpAIIisI TOPifo Y KpalioBUX 30HaX (B cepeHbOMY) B 2,3-
5,9 pa3iB BuIlIe TOPIBHIHO 3 BHYTPIIIHIMU 30HAMU.

5. Haii6iip1 BUCOKA PYXJIUBICTD MeTalliB (DiKCYeEThCs B
00J1acTi MiI3EMHUX 1 HOBEPXHEBHX BOJI, & TAKOXK y IPYHTaX
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FORMS OF FINDING URANIUM SATELLITE ELEMENTS IN ALBITITES OF THE UKRAINIAN SHIELD

Fomin Yu.O., PhD (Geol.-Min.). Leading Researcher. SI “Institute of Environmental Geochemistry of NAS of Ukraine”, yaf1941@gmail.com
Demikhov Yu.M., PhD (Geol.-Min.), Laboratory Head, SI “Institute of Environmental Geochemistry of NAS of Ukraine”, y_demikhov@ukr.net
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Dudar T.V. (Geol.-Min.). Senior Researcher. SI “Institute of Environmental Geochemistry of NAS of Ukraine”, tamadudar@ukr.net

The article deals with the forms of trace elements occurrence that accompany uranium mineralization. They can be both: the concentrators themselves
and common rock-forming minerals. The first include the native metals - gold, bismuth, lead; sulfides of Cu, Zn, Pb, Ni, Co; monazite (Th), zircon (Zr,
Th). Examples of the second group are feldspar, rubidium, strontium, and lead; aegirine, riebeckite, sphene and vanadium. Trace elements were consid-
ered according to the following system: radioactive, siderophilic, chalcophilic, rare and rare earth elements, as well as elements-mineralizers within the
studied albitite uranium deposits. Four forms of uranium are found in albitite deposit systems. These are (1) uranium minerals; (2) highly radioactive
accessory minerals; (3) uranium scattered in rock and ore-forming minerals; (4) uranium mobilized (sorbed) by secondary minerals. The highest mobility
of metals is recorded in the ground and surface waters, as well as in soils and upper parts of the weathering crust. Uranium turned out to be the most
mobile of the radioactive metals (the widest secondary aureole), radium is concentrated closer to primary uranium ores, and thorium associated with
monazite is relatively stable. Taking into account geological and geochemical characteristics of albitite deposits, as well as landscape and geochemical
features of the Ingulskyi megablock (transition between forest-steppe and steppe zones), the region seems very promising for the formation of surface
concentrations of uranium and accompanying elements (V, Cu, Zn, Zn Mo, Pb). All described constituents of ore mass of albitite formation deposits,
except for directly uranium minerals, can be considered as uranium mining tailings that have been (and will be) accumulated. In essence, it is grinded
mineral concentrate enriched in uranium and impurities described and placed under conditions of hypergenic processes favorable for oxidation and
decomposition. The removal of metals (in most cases toxic ones) by atmospheric waters into hydrographic network, their subsequent migration into the
groundwater system, gradual penetration into soils and biological objects is obviously can be forecasted.

Key words: elements, accompanying uranium mineralization, uranium albitites, albitite formation, form of occurrence of uranium mineralization, metals
mobility
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