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MiHepanu pigKiCHO3eMeIbHIX €IeMEHTiB
y Hapipax YKpaiHu AK CKIaJoBa iHBeCTUIifTHOI MPUBa6INBOCTI
mia €spomnericbkoro Corsy

IIpedcmasnena axademixom HAH Ykpainu C.b. LllexyHogor

Minepanu piokicHo3emenvHux enemenmis y Hadpax Ykpainu napazeHemuuno noe’sizami 3 MiHepanamu iHUUX
DiOKicHUX enemeHmis, ymeoprowuu cninvHi podosuusa piokicHomemanesoi cuposunu. Iowamms “kpumuuna
cuposuna” Habazamo wiupule, HixK noussmms “pidkicHomemanesa cuposuna’, i Kpim pyo pioKicHux enemeHmie
BK/II0UAE OKpemi MiHepanu, npodyKmu npomucnosocmi mouio. Maiixe yci podosuuia i pyoonposisu, eidomi Ha
mepumopii Ykpainu, naneiamo 00 KOMNieKCHUX, pioKicHo3emenvHo-piokicHomemanesux. Haiinepcnexmughi-
wie — Asoscvke Zr-REE podosuue, posmiuere y Cxionomy IIpuazos’i. O6spyHmosamo nepcnexmusy cmeopeHHs
006K0/1a Y020 POOOBULLA POSUUPEHO20 2IPHUHOPYOHO20 6Y371A, U40 NOEOHAE MidN CO0010 HUSKY THUIUX POOOBULY, |
pyodonpossie 3 komnnexcHumu pyoamu y Cxionomy i 3axionomy Ipuaszos’i. [[ns 36invuieHHs in8ectuyitinoi npu-
8abnusocmi 8y371a 3aNpONOHOBAHO BPAXOBYEAMU 6 PA3i OUIHIOBAHHS 3aNacis, Kpim pyOHoi, yci eudu HepyoHoi
MiHepanvHOT CUPOBUHU, W40 CTNAHOBIAMY iHMepec AK KpUmuuHa cuposuna ons €eponeiicvkozo Corosy. Komnnex-
cHicmp pyod pobump ix 3ampeOy8anumu 6 Pi3HUX 2aLy35X NPOMUCTLO8OCI, WO YOe3neuye iH8ecuyitini KoMnanii
810 pu3uUKy OAHKPOMCMEa BHACTIOOK 3HUNEHHS NONUMY HA pidKicHO3emenvHi uu iHwi piokicHi memanu. IIpueo-
Hanus Yipainu 00 €C cnpuamume UKOHAHHI0 HEOABHO NPUTIHAMO20 mam “3aKoHy Npo MiHepanvHy cuposury”
(Critical Raw Materials Act).

Knrouosi cnosa: pioxicnomemanesa cuposuna, pooosuue, ITpuasos’s, €eponeiicokuti Cow3, nocma4anvHuKu cu-
posunu.
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Bceryn. Ha 111 octanHixX moniTuyHuX mopint B YkpaiHi i cBiTi, 00roBopeHHs Tak 3BaHo1 “Yrogu
npo komanuHy MK Ykpainow i CIIA, reonoriyni TepmiHy Ha Kmtant “pifkicHoseMenbHi
MeTann’, “MiHepanu pifiKiCHO3eMelTbHUX e/IeMeHTIB’, “pifikicHi eneMeHTN” i HaBiTH “pimKo3e-
Me/IbHi eleMeHTN” 3aIl0/IOHM/IV HOBVMHHI moBifoMnenHa. JKypramictu y 3MI pinkicHomeTa-
TIEBY i piIKICHO3eMENIbHY CMPOBMHY OTOTOXXHIOIOTD 3 KPUTUYHOIO i CTPATErivHoI0, y MEPETiKy
pinKicHO3eMeNbHMX e/IeMeHTIB 3rafiyIoTh JIiTiil, CKaHAi, TuTaH [1], AKi Ko i€l rpyny enemMeH-
TiB He HajeXkaTh. [pyna maHTaHiziB (Ln), AKy Ile HA3MBAIOTH TPYIIOK0 PifKiCHO3eMeNbHIX efle-
MeHTIB (rare earth elements (REE)), 06’efnye 15 enemenTiB nepioguuuoi tabmmii (NeNe 57—
71), onuH 3 AKux (mpomeriit, Ne 61) y mpupopi He TpariseTbcs. [lo maHTaHixiB XiMiYHO 6/113b-
KMIT CKaHJiM, [0 MICTUTBCS Y TOMY CaMOMY Iepiofii Tabnuii, aje jioro mOBefiHKa B 3eMHIil
Kopi merro iHmra. 3aTe po3MilleHnit HybKYe iTpiit 61mM3bkuii fo Ly i 3a XiMiyHUMUY, i reoximiu-
HYIMJ BJIACTMBOCTAMM HACTI/IBKY, IO B T€OXiMil JIOTO pO3INALAIOTD HEPO3PUBHO 3 JIAHTAHI-
namu (REE+Y) a6o B3arani sik wiena REE. BignosigHo o kmacudikanii [UPAC (International
Union of Pure and Applied Chemistry) yci ui eleMeHTHU HajeXXatb 10 OfgHi€el rpynu, ToMy iHOA1
3a3HayvaloTh npo 17 REE.

Mera crarTi — 3a pe3yabraTaMu aHajisy norpebd €sponeiicbkoro Cowosy B KpUTUYHIN CpO-
BUHi OOIPYHTYBaTV NPUBAOIMBICTh YKPATHCBKUX HAJP /IS €BPOIENICHKYUX iHBeCTOpiB. Y mepe-
7Ky 3aBEaHb — PO3’CHUTY IUTyTAaHMHY B TEPMiHOJIOTii, IT0Ka3aTy, 110 PyAy PifKiCHO3eMeIbHIX
€/IeMEHTIB Te0/IOTiYHO TiCHO IIOB’sI3aHi 3 pyAaMyl iHIINX pifKiCHUX MeTasIiB, HOACHUTH Pi3HUIIIO
MDK BUSHAYE€HHAMU PiZIKiCHOMETa/IeBOI MiHepa/lbHOI CMPOBUHY B YKpaiHi i KpUTUYHOL CUPOBU-
HI B EBpornelicbkoMy CoI03i, OKpeCaUTH Ii/IAHKY Ha TepUTOPIi HAIlOl Iep>KaBM 3 PO OBUILAMU
Ta PyJOIpOABaMI PiJKICHO3€Me/TbHOI CMPOBUHM i BUSHAYMUTY NUIAXM IiABUIIEHHA IXHbBOI I1ep-
CIEKTUBHOCTI, 3a3HAYNTU IEPELIKOAN 11 OCBOEHHA POJOBUIL.

PinkicHi i pigkicHo3eMenbHi enemenTn. Tepminu “pifkicHi enementn’, “miHepanu pigkic-
HUX elleMeHTIB”, “pimkicHoMeTaneBi rpaniT i mermaruti” HaOynmu MOMYIAPHOCTI B CepenyHi
XX cr., konu cBiT mobaymna Tpuoris 3a pepakuielo K.A. Bracosa [2]. Kputepiit HanexxHocTi
o pipkicHux 6yB cyTo reoximiunmm. lle ManonommnpeHi eeMeHTH rooBHO 3 BMicToM 0,001—
0,015 % y 3emHilt kopi, xo4a 6y i1 BuHATKM (Tab/1. 1). Kimapk, To6TO cepenHiil BMICT efeMeHTa y
3eMHill Kopi, HaiimommpeHimoro Sr gopiBH0€e 350 ppm, HalipifKicHimoro Ra — 0,0000009 ppm
(91077 %). Knapku REE posmileni B mpomixky Bif 66,5 (Ce) 10 0,48 (Tm) y TakoMy TIOPAIKY:

Tabnuys 1. Po3nogineHHs pigKiCHUX eTeMeHTIB y 3eMHill KOpi 3a BeTMYIHOI0 KIapKa

Knapk, ppm Enementu
> 1000 O, Si, Al Fe, Ca, Na, Mg, K, Ti, H, P
100—1000 Mn, E Ba,C, Sr, S, Zr, CL V, Cr, Rb
10—100 Ni, Zn, Ce, Cu, Nd, La, Y, N, Co, Sc, Li, Nb, Ga, Pb, B
1—10 Th, Pr, Sm, Gd, Dy, Er, Yb, Cs, Hf, Be, U, Br, Sn, Ta, Eu, As, Ge, W, Ho, Mo, Tb
0,1—1 T1, Lu, Tm, I, In, Sb, Cd
0,01—0,1 Hg, Ag, Se, Pd
0,000001—0,001 Bi, He, Pt, Au, Os, Te, Ru, Ir, Rh, Re, Ra

[TpumiTka. Y Tabnuiii HaBeleHO ycepeHeHi JaHi 3 pisHUX /pKeper. EneMenTr posMillieHO B MOPSAKY 3MEHIIICH-
HA K1apKa. HamipxupayM mpudroM mo3HaueHo eleMeHTH, AKi B pi3Hi yacy Hajiexkam 4o KaTeropii pifkicHux.
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Ce>Nd>La>Y >Pr>Sm>Gd>Dy>Er>Yb>Eu>Ho>Tb>Lu>Tm. Ilisniure g0 reoximiu-
HOTO Ofja/In 1Iie Tpy KpuTepii pigkicHOCTi — MiHepanoriunuii (He yTBOPIOIOTH BTACHNUX MiHepa-
B ab0 iX gy»e Majio), Teo/oriYHmit (HeBiZoMi Be/IMKi pOJOBNUINA) Ta TEXHOOTIYHMI (e1eMeHTH
CKJIQ{HO BuTy4aTy 3 MiHepaiiB). [Toganbuii reomoropossigyBanbHi po6oTy B CBiTi mokasamu
HeIlepeKOH/IMBICTb MiHepasIoriqHoOro i reoyorivHoro kputepiis [3]. Bymo 3HaiimeHO HOBI BuaM
MiHepaJliB, BiIKpUTO BelIMKi pOJOBMILA, 30KpeMa B Kurai.

ExonomiuHi kpurepii pigkicHOCTI elleMeHTIB y HayKoOBiil niTepaTypi pajisHCbKOI HoOu y
BiIKpuTHUX IyO6/IiKalisax He pos3I/sAfanu, OCKIIbKY €eKOHOMIYHI MOKa3HUKY Oy 3aKpuTi Hs
LIMPOKOTo 3arajny. binpiie Toro, B yCix BUIIaIKax IMOBiJOM/IIEHHA IIPO HOBI 3HAXiJKN MiHepaiB
PIAKICHUX €/IeMEHTIB CyIpOBOJKYBaay YTOYHEHHAM IIPO IXHI aKI[€COPHI KiIbKOCTI B IIOPO-
i — He 6imbm K 5 %. [IpoTe eKOHOMIYHMIT YMHHUK He3pMMO BIUIVBAB Ha MepesliK pigKicHux
€JIEMEHTIB, OCKI/IbKM caMe iXHi MiHepanu i1 pyay HajieXkaso IepuIo4eproBo AOCIiIKyBaTu, BU-
3HaYaTy KpuTepii mojanbiyx nomykis. Ha mepmmux nopax nepeik pifIKicCHUX Halai4yBaB I10-
Haz 40 ereMeHTIB, Ta He3abapOM 3 HbOTO BUIyYM/IM Taki Manonomupeni, Ak Hg, W, Sn, Mo,
II0 MOYKHA TTOACHUTY JIMIIE 3TacIMM iHTepecoM [0 HMX 3 OOKY IIPOMMCIOBOCTI Yyepes BificyT-
HicTh gedinuTy. Takox 3 mepeniky BUIyunau eneMeHT! Au, Ag i IIaTMHOIAY, OCKi/IbKY BOHM
¢dbopmyBany 30/10TNIT 3aMac Aep>kaBy, a Takox pagioaktusHi U i Th sk cTpareriuny cupoBuny.
Bpemrri-pemrt Ha kinenp XX cT. mepernik ckopoTuscs fo 18 enementis [4], 60 rpyny REE Ta-
KOXX CTa/IM pO3IIAfATH OKpeMo Bift pimkicHux. Takuit mifxing 6yB ZOCUTD IITYYHUM, OCKIZTbKA
MiHepamu 060X TPYI e/leMeHTIB JyXe 9acTO YTBOPIOIOTDH CTiiIKy IapareHeTHYHY acolliallio,
110 CIIPUYMHWUIO BUJIIIEHHA OKPeMMUX TUIIIB IOPiJi Ha KIUTAAT PifKiCHOMEeTaNeBUX IPAHITIB i
rnermMaTturis [5].

B aHI7OMOBHIN HayKoBiil jiTepaTypi TepMmiH “pinkicHi enementn” (rare elements) € cyTo
reoximiunmm. Bin 06’ennye enementu 3 kiaapkom 0,01—1 ppm. Jlo wiei kaTeropii mOTpansoTh
muite Lu i Tm (gus. tabm. 1). Binsmicts REE, BignoBifHo mo knacudikarnii [6], Hame>XXntpb 10
uncommon (1—100 ppm). B ekoHOMiuHil1 i TOpro.iit chepax cBoi MOHATTA, 1 TepMiH “rare earth
elements” yacTo CIipoliyioTh 10 “rare elements’, 10 COPUYMHNIO HU3KY IOMMJIOK i HETTOPO3y-
MiHb, 0COONVBO B pa3i mepeKIajiB 3 aHIIiNICHKOL.

Kputnuna cupoBuHa, KputndHi Minepamu (critical raw materials (CRMs), critical mi-
nerals) — 1ie BaYK/IMBI 1A CYCHi/IbCTBA MaTepia/y, TAaHIIOT IIOCTAYaHHA AKNX € BPas/INBUM a00
HaJMipHO 3a/IeKHMM Bijl iHII01 KpaiHu. [I/14 BU3Ha4eHHA HAJIeXXHOCTI 10 KpUTUYHOI CUPOBMHM
Ha IepeJHill II/IaH BUCYBAE€TbCA KPUTEPili eKOHOMiYHMIA. BiIbIIicTh CBITOBMX €KOHOMIK MAIOTh
CBiJl BIACHMI IepeTiK IMX MaTepiasiB, AKUI MOXe [ello BifipisHATHCA B pi3HMUX KpaiHax. Ha-
BiTh IIOIIpYM BE/MKI PO3BiJlaHi 3amacy MiHepa/JbHOI CMPOBMHY MOXXYTb BUHUKHYTYU PUSUKM 1i
[IOCTavaHHs, SKIO HUMIU MOHOIIO/IBHO BOJIOJi€ OffHA KpaiHa abo Benmka Kopropaiis. Ha cra-
6ibHICTb IOCTAUYaHHA BIUIMBAE TAKOXK MOTITUYHA CUTYaIlis B KpaiHi-mocTadaabHNIN, 0COOMM-
BO AKILO BOHa KOHTPOIbOBaHA KPaiHOK0-MOHOIONMICTOM. Ilepenik BUIiB KPUTUYHOI CUPOBMHU
NepioiMYHO OHOBJIOITD: OfiHI Buay CRMs BUIy4aloTh, iHII JOJal0Th, Ta 3 POKY B PiK 1ieli ciu-
COK /IMIIIE PO3IIVPIOETHCA.

€BporieiicbKa KoMicisi my0/1ikye OHOBIEHMII CIIMCOK KPUTUYHOI cupoByHM Ana €C npu-
611310 KOXKHI yoTnpu pokn [7]. Xova 7ioro 6a3oBy OCHOBY CKIa[alOTh PYAY PifKicCHUX efe-
MEHTIB, IIepeIiK BUJiB CMUPOBMHY KPUTUYHOI BUXOJUTD 3a PaMKU pifiKicHoMeTasneBoi. [lo mepe-
NiKy BHecm MiHepanu (¢pnoopurt, rpadit, 6aput, MarHe3uT TOIIO), PYAY HEPIAKICHUX eleMeH-
TiB (a/IOMiHil0, TUTAHY, MarHilo, MaHTaHy), ra3u (reiii, KpUIITOH), IPOAYKIiI0 MeTaaypriitHol
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i ximiuHoi mpomucnosocrelt (Ti-meran, Si-mertan, ingnBigyanpHO cenaposani REE) i HaBiTh
6iomarepianu (kay4yk, Kopa KopkoBoro ay6a) [8]. ITepenik mictutb 34 Busm CRMs, 17 3 Hux
BU3HAYEHO SIK CUPOBUHA CTpaTeriuna (strategic raw materials (SRMs)), Kyau HOTpanuiIn pyau
TaKMX eJIeMeHTiB, ik Cu, Mn, Mg, P, Ti. llle mupmum € cumcok NOoTeH1iliHO KPUTUYHMX MaTe-
pianis (70 BugiB). SIx Biomo, €Bporla 3HAYHOIO MipOIO 3a/IXKUTH Biff iHIIMX KpaiH LIOO0 I10-
CTa4aHHA KPUTUYHO BK/IVMBUX €€MEHTIB I/ BUPOOHMIITBA aKyMY/IATOPIiB Ta €eKTPOHIKIL.
Ha tr1i ge¢inuTy B feskux KpaiHax HaBiThb BUHVK TaKUIl TepMiH, K “MiHepanu mis 6atapeir”
(battery minerals), sikuit BUKOPUCTOBYIOTb /Il IO3HAYEHHS NEeBHUX MiHepaiB, HeOOXiTHMX
mna BUpobHMTBa akymynAropis. Lle rpadir, minepamu Li, Ni, Co, Al, Mn, Sn, Ta, Mg i V
[9]. 3are cepen CRMs He 6aunMo pyn TakuX pifkicHUX eneMeHTiB, Ak Rb, Cs, Br, Tl, Hg, Ra
(tabm. 2). [lesxi 3 Hux Oynu 3arpeOyBaHi B MMHY/IOMY, 1O IHIINX, iIMOBipHO, 1je Aififje Yepra B
MaiibyTHpoMy. Ta E€BporeiicbKy KOMICi0o He MOXKe He XBU/IIOBATH, 1[0 cepef] HaitOimpInx mo-
CTaya/JbHMKIB KPUTUYHOI CUPOBMHN i B CBITi, i B €BPOIIi 4acTO 3a3Ha4aI0Th HAa3BM KiTbKOX TUX
caMuX KpaiH, a Hac He MOXKe He TypOyBaTy HaTO MaJjla YacTKa YKpalHM cepeli II0CTaYaIbHIKIB
cuposuHu o €C.

Tabnuys 2. IlocTa4yaHH:A AesIKMX BUAIB KPUTHYHOI CMPOBUHM J0 EBporneiicbkoro Cor3y (3a ganumnu [8])

s L Hai6inpuii Pypa** ta Hait6inpimi Haii6inpui
. Hait6inpui cBiToBi . N
Pyna IIOCTa4Ya/IbHNKN MIHEpa/JbHa CBITOBI1 IIOCTa4Ya/IbHUKN
IIOCTa4Ya/IbHUKN
1o €C CUpPOBUHA TOCTaYaIbHUKI mo €C
Li ABcTparnid Iopryranisa ta in. | Fe ABcrparnia bpasunia
Y bpasunia Kanapa
Ykpaina, 17 %
Be CIIA CHIA Ti Kurait Hopseria
Kasaxcran Kasaxcran ITAP ITAP
YkpaiHa, 6 % VYkpaina, 9 %
Sr Ipan Icnania Mn ITAP ITAP
Icanis ABcrparist [a6on
Vkpaina, 4 %
Sc Kurait Bemuka bpurania | Mg Kurait Kurait
Pocia
Zr ABcTpania ITAP Cr ITAP ITAP
ITAP ABcTpania Kasaxcran Typeuunna
Hf @pannisa Opania Ni Inponesia Kanapa
CIIA Vkpaina, 16 % Qininninm ITAP
\Y% Kurait Kyseiit Co [P Konro Pocia
Pocia Mexkcuka Pocia CIIA
Nb bpasunia Hema pannx As Kurait benbria
[Tepy Knrait
Ta IIP Konro P Konro P (amarmr) Kwurait Mapoxkko
Pyanpa Pyanpa Mapokko Pocis
Mo Kurait CHIA Si-meran Kurait Hopseria
Ywi YU bpasunia @pannia
w Kurait ABcTpis Ti-meran Kurait Kasaxcran
Iopryrania Anonia Pocia
Vkpaina, 4 %
74 ISSN 1025-6415. Dopov. Nac. akad. nauk Ukr. 2025. No 3
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3axinuenns mabn. 2

NP Hait6inpmi Pypa** ta Haii6inbmi Hait6inpuri
" Haii6inpii citoBi . N
Pyna IOCTAa4Ya/IbHUKIM MIHEpa/IbHa CBITOB1 IIOCTAaYa/IbHMKIN
IIOCTAYa/IbHUKIN
mo €C CUpPOBIHA TOCTaYaIbHUKI mo €C
Re Ynmi Hema pannx Bokcutn ABcTparnia Isines
CIIIA (pyma Al, Ga, Sc) | Kurait bBpasuis
Pt/Pd/ ITAP Benuka bpurania | ®mooput Knraii Mekcuka
Rh/Ir/ Pocis ITIAP Mexkcuka Icnanis
Ru/Os Pocia
Cu Ynmi IMonpia Ipadirt Kurait Kurait
[lepy YUwnni bpasunia bpasunia
VkpaiHa, 9 %
Ag Mexkcnka Mexcnka Ionbosi mmarn | Typeuunna Typeuunna
Iepy AprentuHa Inpia Hopseria
Au Kurait Qinnanpia Tinc Knrait Mapoxkko
ABcrparnia bonrapia CIITA Bocnis i
Tepuerosmna
Zn Kurait Iepy Kpemnesem CIHIA Tymnic
Iepy [Benis (xBapu) Knraii €runer
Cd Kurait Hinepnangu Bapur Knrait Knrait
ITigenna Kopea | Himewyunna Inpia Mapokko
B Typeuunna Typeuunna Cipka Kwurait Pocia
CIIA CIITA Bennxka bpuranisa
Ga Kurait Kuraii Marnesur Kuraii CrnoBaydnHa
Vkpaina, 2 % Vkpaina, 3 % Typeuunna ABcTpis
In Kurait OpaHnia Tanpk Tapmia ITaknucran
ITigenna Kopea | benbria Kurain Iapia
Ge Kurait Knrait Kaomnin Vxpaina, 24 % | Ykpaina, 78 %
Vkpaina, 1 % benbris Kwurait Benuka bpurania
Vkpaina, 2 %
Sn Kuraii Iaponesia bentomnir Kurait Typeuunna
[upoHe3is ITepy (mouT™MOpMIOHIT) | CIIA [upis
Pb Kurait IliBHiyHa Banuakn Hema pannx Hopseria
ABcTparisa Makxeponis
CIIA
Sb Knrrait Typeuunna
Tamxuknucran bonisisa
Bi Kurait Knrait
JTaoc benbria
Se Kurait Pocia
Snonisa ITiBgenna Kopes
Te Kurait Oininninm
Anonis Kanapa
REE Kurait Knrait
(pospineni) | ABcrpanis Pocis
CIIIA Snonis

*Pynyu HU3bKOK/IapKOBUX €/1€eMEHTIB. ** Pynu BMCOKOK/IapKOBMX €/IeMEHTiB.

ISSN 1025-6415. [lonos. Hay,. axao. nayk Yip. 2025. Ne 3

75




I'O. Kynvuuyvxa, O.M. Ilonomapenxo, B.I. Ilasgnuwun, [].C. Yepruwu

Y 2024 p. €Bpomneiicbkuit Coros ony6/ikyBas 3akoH 1po kputn4yHy cuposuny (Critical Raw
Materials Act (CRMA)) [10, 11], ssxuit Mae Ha MeTi 30iIbIINTY BUPOOHUIITBO CUPOBVMHMY LIS~
XOM HifIBUIIIeHHs PiBHA IepepoOKM Ta BiIKPUTTSA HOBUX LIAXT Yy €BPOI, a TAKOXK 3MEHIIUTH
HaJMipHY 3a/IeKHICTh BiJi OKpeMUX KpaiH, o He € wieHamu €C, y mocTayaHHi MiHepa/bHOI
CHPOBVHM. 3aKOH CIIPUATUME PO3BUTKY MiCII€BOTO TipHIMYOJ00YBHOTO CEKTOPY, L0 TapaHTY-
BaTyUMe CTajle IOCTa4aHHsA CUPOBVMHM, HEOOXiIHOI /11 0OOPOHHOI, €IeKTPOHHOI Ta KOCMi4HO]
IIPOMIMC/IOBOCTEN], IIePEeX0Ay Ha 3e/leHi Ta NuQpoBi TeXHONOrII i B Takuii croci6 3abes3ne4ntsb
CTpaTeriyHy aBTOHOMIIO €BPOIIENIChKOI eKOHOMiKM. BignmosigHo 1o 1mporo 3akony mo 2030 p.
KOZIHA TpeTs KpaiHa He moctadatuMme B €C moHaj 65 % pivYHOTO CHOXVMBAHHA OyIb-sIKOTO 3
KPUTUYHUX MaTepialis.

Minepanu pifKicHO3eMeNnbHMX €IeMEHTIB Ta iTpil0 B Hajgpax YKpaiHm. Y cBiTi icHye
IIOHAJ] TUCAYA MiHepasiB-HOCIIB 1i€l Tpyny eneMeHTiB, TOOTO TaKMX, B AKNMX MacoBa 4acTKa
eJleMeHTa CTaHOBUTb He MeHuIe HiX 0,2—0,5 %: 240 — Ce, mo 160 — Y i La, 130 — Nd, no
60—80 — Pr, Sm, Gd, Dy, BaBiui menmie — Eu, Tb, Ho, Er, Tm, Yt, 110 He nmifTBepmKye Te3y npo
0OMe)XeHY 3[IaTHICTb pifjKiCHO3eMeTTbHMX e/IeMEeHTIB YTBOPIOBATI B/IacHi MiHepamu. PeanbHe
yucno BuziB 3 REE BABidi MeHIIe 3a CYyMY BU/IIB 3 iIHAMBIJyaJIbHUMHI €IeMEHTaMM, OCKiTbKI
3a3BMYaN y MiHepaji MiCTUTbCA BECh CIIEKTP PiIKICHUX 3€Melb, 3MIHIOETHCA JINIIIE IX CIIBBIJ-
HomeHHA. TpaguniiiHo pominyoTs Ce abo Y (Mminepanu-koHnentpatopu Ce i1 Y), mpoTe Ha
cborofHi Bxe Bimomo mpo 52 Buzam La, 34 Nd, 4 Yb, mo 3 Sm i Gd [12]. Haszaran mu onjiHoemo
41CI0 MiHepasiB-KoHIeHTpaTopiB REE+Y sk 450—500 Bupis. Haiibinpimmmy KOHIIEHTpATo-
pamu € BUAHK i3 cepii 6acTHe3uTIB i ieputiB — rifpoxcu-6actuesut-(Ce), rifpokcu-6acTHe3nT-
(La), ¢mroouepur-(Ce) TOII0, 3 MACOBOI YAaCTKOIO KOPUCHOTO eneMeHTa moHazm 60 %. Mona-
IIUTY — MeXaHiYHO HaMCTiiKimi MiHepanu-KOHIeHTpaTopu, MicTATb 6mu3bko 30 % REE. Y
HOPOIHMX KOMIUIEKCaX YKpaiHy BUsABJIeHO nuile 60 MiHepanbHUX BUJiB 3 popmynbHuMM REE
i1e gBa lecATKM Pi3SHOBUAIB MiHepasliB, y CKlafli AKMX BUABNEHO 3Ha4yHi fJomimku Ce, Y, La Ha
KIITAJIT iTPOANATUTY, iTpOII0OPUTY, LMpKeniTy, nupTonity. HaloyeBuHimre, mo take Bifi-
CTaBaHHA Bifi CBITOBOTO piBHA IOACHIOETHCA HELOCTATHIM BMBYEHHAM YKpPalHCBKUX Ha[p, i
1A NIpOrajiiHa IOCTYIIOBO 3allOBHIOETbCA. 3 2004 p. 3aBJAKM JOCTYIIy SO HOBOI aHA/iTUYHOI
6a3u Ha KIITA/IT eIeKTPOHHUX 71 IOHHMX 30H[IB YNCI0 MiHepanbHUX BUAiB 3 REE, BifoMux B
Ykpaini, maibke norpoinocs [13].

[TepeBaxxHa 6inpuricts MiHepaniB REE y Hagpax YKpaiHu € Ma/JIONOLMPEHNMY, IO MAIOTh
L[iHHICTP MnIIe sIK MiHepasoriuni 3Haxigku (maBuant-(La), cunxisut-(Ce), iTpiamit Tomo). Bu-
HATOK CTQHOBJISATH BUIU i3 cepiil MOHAIIUTIB, a/laHiTiB, OPUTOIMITIB i 6aCTHE3UTIB, aK1[eCOPHi 11
IIPOMMC/IOBI Ki/IbBKOCTI AKMX BUABJIEHI B PI3HOMaHITHUX IIOPO/IaX — BiJl iHTPYSMBHUX JJO OCa-
noBux. 3Haxifku MiHepaniB REE Bifomi Maibke B yCiX CTPYKTYPHO-T@OIOTiYHIX 0O/TaCTAX Te-
puTopii KpaiHu, IpoTe Hailbinblie Ha TepUTOPii YKPAIHCPKOTO LINTA, [ie IPUYPOUeHi 10 BUBEP-
YKEHMX MacUBiB 3[1e0i/IbIIOTO JIY>)KHOTO Ta CyOIy)KHOTO TUIIIB i MeTacoMaTuTiB. Cepes My>KHUX
nopip Haitbararmmmu Ha REE € xap6onartutu YepHiriBcbkoro MmacuBy (mo 0,2—0,3 % okcupis
REE), cienitu fcrpy6enpkoro i Kopcyns-HoBomupropoacskoro macusis (0,10—0,151 > 0,20 %
REE,O, Bignosigno) [14].

YkpalHChKMIT IUT MOXKHA PO3IIARATY AK HANOiMbIIY pifKiCHO3eMelIbHY MeTa/loOreHidHy
nposiHiito €sponu [15]. [Tpobnema nuiie B TOMY, 1110 Bi/IOBiTHO 10 BUMOT CBiTOBOI IIPAKTUKMA
ponosuia MiHepasniB REE B ykpaiHChbKUX Hafipax KIacu@ikyoThb AK 6ifHi uu pagosi. Maibxe Bci
BUSIBJIEHI POJJOBMIIA | PyIOIIPOsIBM HEe MAIOTh CYTO PiIKiCHO3eMeNbHOI cIleniaisaniiabo BoHa B3a-
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raji gpyropsAjaHa. Pyan Hamexarb o KOMII- \

. o, T TloHeIIbK
JIEKCHIUX, IO CTOCYEThCA i pO3CUITHNX PYHO- e
IIPOABiB, i KOPIHHOTO 3pyAeHiHHA. Y Bonun- . . Ioxposo-
cbkoMy Merabrori Minepanu REE niepe6GyBa- . Kup eloce
I0Th y TICHOMY IapareHeTUYHOMY 3B 53Ky 3 . T
MiHepanamu-Hocismu Be, Zr, Rb, Nb, Pb, Zn, o o Masypiscokeg  *
y JHicTepcbko-Bysbkomy BoHM 30aradeHi Ha ',-"! . Anadonecore® o
Th, y Kpemenuynbko-Kpuopisbkiit 30Hi — / ° ?QKP 960"
e ckinagosa U-Sc-minepanisanii. Ha Teputo- J Asoscokeq s ’i),}fq—q-l-s"c‘?-’f?’i
pii ITo6y3pKOro ripHNYOPYAHOTO PANIOHY, 1110 i/}ogMﬂos%l"”m““bKe 7
OXOIUTIOE YaCTMHU TPbOX MerabmokiB Ykpa- < . - 2
IHCbKOro 1nUTa — IHrynbcpKoro, IHicrtep- _ ¢ ..~ Mapiymornp
cpko-byspkoro i Pocuncbko-Tikuipkoro — “'-‘_‘
BifoMmi uncnenHi (1mudpu B gy>kkax) popoBu- L ? é

ma i pygonposasu U-Th-REE crienianisanii y

mexxax JlosyBarcbko-KanmHiBcbkoro pygHo- Cxema HpI/IaSO.BCI)KOFO Mmeraboka YKpa:'l'HCbKOI‘O. muTa 3

ro nons (69), minsHok “Banka KopaGenpua” ~ POROBMIIAMIL 1 PyAOUPOABAMIL IO MICTATH MIHEpaIn
« . » e ’ pinkicHo3eMenbHUX efeMeHTIB (3a manumu [19] Tta iH-

(74), “Kamnmpisceke” (78), “IliBpenne” (76) |~ Jokepen). | — polIoBHIIa, 2 — PYIONpOABH

3 KCEHOTMMOM, fK KoHLeHTpatopoM HREE,

i monanurom-(Ce) [16]. PogoBuiy pigkicHo3eMenpHOI crenianizanii y Hammx Hajgpax oOMaib.

DaKTUYHO € OfHE BeNMKe — A30BCbKe i OflHe MajleHbKe — AHazonbcbKe y CXifHOMY [TpnasoB’i.

I BijoMi pogoBuIia — yci piKiCHO3eMe/IbHO-PiJKiCHOMeTaIeBi.

HaitnepcniektuBHimmM € A30BCbKe IIMPKOHIN-pifgKicHO3eMenbHe ponoBuie [17]. BoHo mae
BUpaXXeHY LlepieBy creljiamisaliio 3 TOMiHyBaHHAM JIerKux naHTaHifiB (LREE). [onoBHMIT KOH-
nenrpatop REE — 6puronit-(Ce), gpyropsaui — ananit-(Ce), 6actaesnt-(Ce), monauut-(Ce),
4eBKiHiT-(Ce). BMmicT pyguux minepaniB y pygHux rinax — 5—10 %, po3mip iHauBifiB 3—5 Mm.
Bupineno nBa Tunm pyn: UMpKOHi€Bi, Marbke 6e3 MiHepaniB REE, i IIMpKOHIii-pifKicCHO3eMeNbHi,
3 IMPKOHOM i 6putonitom. Minepanu posmnozineni nepisHomipno. Cymapuuit Bmict REE,O, smi-
HioeTbeA Bif 0,01 mo 20,10 %, ZrO, — Bin 0,01 1o 34,24 %. Xova nepesaxkaioTh OinHi pyan, Ta ix
KOMIIEHCYIOTb BUIAHKY 3 6araTuM i HaBiTh yparaHauM BMicToM okcupis REE (= 10 %). REE Bu-
ABJICHO TAKOXX y /II00OPUTI (TOJIOBHO SK BK/IIOYEHH: 6ACTHe3UTY) i [UpKoHi. B ocTaHHbOMY 61/1b-
wre iTpito 1 Bakkux naHTanifiB (HREE). PinkicHo3emenbHi MiHepanu (OpUTOIIT, a1aHiT) MiCTATD
Bim 0,1 o 1,1 ThOz, fie1no 6inmpIne fioro B MajonommpenomMy MoHanuti. [Tpore 3amacis REE Hepo-
CTaTHbO, 106 3po6UTH pomoBMUIIe IpUBAOIMBYUM 1A iHBecTOpiB. He 06iliTucsa 6e3 cymyTHbOro
OTPMMaHHS IMPKOHOBUX KOHIIEHTPATIB, 3 AKMX MOKHa Burydaryu Takox HE. Y pasi ekcruryarauii
POIOBUILIA POSITIALAETCA MOXKINBICTD BUTYYE€HHA TAKOX YPaHY, II0/IbOBOTO IIIATY i HABITH ITiC-
Ky HOKPMBHMUX IOpifl. 3HAYHMII BMICT y JIeMIKOCi€EHITaX pOJOBMILA HU3bKO3a/Ti3MCTOTO TY>KHOTO
10/1boBOrO mmary (= 90 %) y noefHaHHI 3 JOMIIKOW (II0OPUTY POOUTDH IIOPOAY POLOBUIIA
NepCIEeKTVBHYIMMU /11 BUTOTOBJIEHH CKJIA 1 KepaMiKu.

[TosuTMBHUM YMHHUKOM JI/I €KCIUTyaTalil A30BCbKOTO POLOBMIA, HA HAILIY IYMKY, € J10r0
reorpadiune posramyBaHHs (pucyHOK). Bono posmimiene y [IpnasoBcpkomy merabmoni Ykpa-
iHcpkoro muTa B 20 kM Bif M. Mapiynons. IliBHiyHilIe Biff HbOTO, Ha MiBJOPO3i Mapiynonp —
JloHeLbK, BiTHOCHO HelaBHO BMAB/IEHO AHAO/NbChbKE POMIOBUIIE, TOIOBHUM KOHILIEHTPAaTOPOM
REE B sxoMy € anaHit-(Ce) Ta Huska fpyropagaux minepanis Ce: 6pUTOIIT, IlepnT, 6aCTHE3NT,
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TepHeOOMIT, rarenit. Bmict ananity konmmBaerbes Bif 10 go 100 % 06’emy nopoam, BMicT REE203
y LeHTpa/lbHill acTHi MeTacomarnyHoro Tima — 11—21 %, mominytors LREE [18, 19]. REE
MICTATbCS TaKOX B amaTuTi it gmroopurti (2,9 i 0,8—1,12 REE,O, Bigmosinxo) [15]. 3a migpaxo-
BaHMMI 3alacamMy KaTeropii P, pogoBuie HaleXXUTh 10 HEBENUKUX, TIPOTE OTO eKCIUTyaTalis
MO)Ke CTaTV peHTa0eTbHO0, AKIO BpaXyBaT! TaKi YMHHMKM, AK BUCOKMil BMicT REE B Maibke
MOHOMiHepabHill OpUTONIT-a/1aHITOBI pyAi, HU3bKMIT BMicT pagioaktuBHux U i Th y pymanx
MiHepasax, IpaKTUYHO Oe3BifxonHe JOOYBaHHA 3 BUKOPYCTAHHAM CYIYTHIX MiHepasliB — ¢iiio-
OPUTY, KBapIIy i1 allaTUTY AK KOPUCHMUX KomaymH [19].

I[TiBHiuHiwe, gy>xe 6IM3bKO TO AHAJONTbCHKOTO, PO3TAIIOBAHE NABHO BitoMe MasypiBcbke
HedeliH-pigKicHOMeTaIeBe pOfIOBHIILe, IKe HABITh TPUBAINII Yac eKCIUTyaTyBa/Il 3 OTPUMAHHAM
koHleHTpariB Nb, Ta ta Zr [20]. [o10BHMMY TYT € UPKOH i MiHepa/M 3 HaATPyIU HipOXIOpPy
(rigpokcm-Kanblie-nipoxop), AKi e MoTpeOyoTh MiHepaToTiYHOTO JOBMBYEHHS 114 ifeHTH]i-
Kauii BujiB. REE MiHepau nmpefcTaBjieHi aMOpQHOI0 BiIMiHOI0 OPUTOJIITY, 1110 OTpUMaIa BlIacCHY
Has3By OeKeJliT i po3IAfanacs CloYaTKy K HOBMII MiHepaJIbHUII BUJ], TaK CaMo sAK ayep6OaxiT 3
1IbOTO POJIOBMIIIA, IO HAJEXUTD [JO PiSHOBUAY LMPKOHY. PyloI0 € TakoX IOpOJOyTBOPIOBAIb-
HUIT HepestiH 3 pofjoBMINA i pO3TAIIOBAHNUX JOBKOJIA MAPiyIIOIiTiB, 10 IKOTO HEOZHOPA30BO IPH-
BepTajIM yBary sk fo cupouHy Ha Al (rmmHo3em) [21]. EkoHOMIUHa foLibHICTD Ta iHBeCTHIiN-
Ha NPUBAOIMBICTb CTBOPEHHS IIPOMIUCTIOBOTO KOMIIIEKCY 3 TIOBHMM 3aMKHYTUM IL[VIKIOM PO6iT
Ha 0cHOBi Ma3ypiBcbKoro, A30BCbKOTO Ta AHAZONbCHKOTO POLOBUIL OYEBMIHA, OCKI/IbKM TaKUI
TipHIYOPYAHMIT BY307T 3a0€3IeYNTh BUKOPUCTAHHSA CTPaTeriYHNX BYU/iB MiHepaTbHOI CMPOBMHYI
i Moxxe cTaty 6a30BUM MiANPUEMCTBOM JI CTBOPEHHA PiIKicCHOMeTajIeBO-PiiKiCHO3eMenbHOI
ramysi Ykpainu [22].

lipunyopynuuit Byson y Cxigaomy Ilpnasos’i Moxke OyTy po3IIMpeHuii 3a paXyHOK pojo-
BuULl i pygonposBiB y 3axiguiit wactuni ITpnasoBcpkoro Merabnoka. Minepamn Hio6ito Bigomi
B KapOOHaTNUTaX YepHiriBcbkoro komiutekcy [14, 23]. V Bigkpuromy Ha Tepuropii 3anopispkoi
o6macti HoBomonTaBcbkoMy anaTut-pifkicHo3eMenbHO-Hi06i€BOMY pOJOBUII, PO3TALIOBAHO-
My Ha HiBeHHUIT cXifi Bix M. Tokmak, koHnieHTparopamu Nb i Ta € xomym6itu, ¢pepryconitu
ta U-BMiCHMIT PiSHOBUJ, MipOXJIOPYy — TaT4eTONMiT, KOHLleHTpaTopaMy REE — MOHALMT, aHKi-
JIiT, 0aCTHE3WT, a/aHiT, eMMHIT, Ppepcmir i raryeromnir. Kapoonarturu mictats go 0,3 % Nb,O. i
0,17—4,6 % REE. [lep>x6amaHcoM BpaxoBaHO TAKOXK 3aIlacl allaTUTY AK [pkepena pocdopy [15].
Pentab6enpHicTs HOBOIONITaBCHKOTO POOBUILA 3pOCTE, KOV KPiM PiAKiCHUX MeTasliB i amaTury
BITYYaTVMYTh TaKOX CJIIORY i kKapOoHaTn.

IlepcnexTuBHICTb TpuKyTHUKA J[loHenbK—Mapiynmonb—TokMak IIofo PpifKicHUX 3e-
Me/lb He OOMEXYETbCs 3a3HadeHVMMU poposuinamu. IligBuineHa KOHIEHTpalis amaHiTy (mo
300 r/T) BrMacTMBa Ca/JTMYAHCBKUM IpaHiTam [15], MOHaUMTy — TpaHiTaM aHAIOIbCBLKOTO i
KaM HOMOTY/IbCHKOTO KOMIUTEKCIB [5]. Mixk A30BCbKMM i Ma3ypiBCbKUM pOJOBMIIIAMY ITPOCTE-
eHo KpocHAHCBKe IoJTe >KMIBbHUX PifIKiCHO3eMeIbHMX IIPOSABIB, MOAIOHNX KO SKMIbHUX YTBO-
penb KanbMiycbKol 30HH, po3MillleHUX CXifiHillle, Ie po3TalloBaHe MPaKTUYHO BifjIIpaliboBaHe
¢dmooput-pigkicHozemenbHe IlerpoBcbko-THYTiBCbKe popjoBuIIe, HU3KA PyRONposBiB (Xapuo-
BUK, [Ipy>x0a, [TaBnonons, Yopromnuk, [panitue) i ITokpoBo-Knpeiscbke dooputose porosn-
e [18]. InBecTuniliHy MprBabIMBICTb IipHNYOPYAHOTO By3/Ia 301/IbITYIOTh HEBE/INKI, ajte Oarati
po3cumnHi poposuia MoHanuty B [Ipnasos’i, enroBiabHO-a/II0Bia/IbHI 1 TpUOEpe>KHO-MOPChKi, 3
LIMPKOHOM, iTbMeHiTOM i rpanatamu [15]. Ha >xanb, 3 2022 p. 1 repurtopis nepebysae mif pociii-
CbKOIO OKYTIAIi€l0, a YacTKHa 1i — 1le paHime, 3 2014 p.
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BucHoBKH.

1. PigkicHO3€eMe/IbHi e1leMeHTH 3aBX/M pO3IALANN AK YaCTUHY PiIKICHUX, ITapareHeTu4YHa
acoljialid IXHIiX MiHepasliB CIPUYMHNIA BUAIEHHA OKpEeMUX TUIIIB IOPiJ Ha KIUTAaAT PigKicCHO-
MeTajIeBUX TPAHITIB i IerMaTuTiB.

2. IToHATTS “KpUTUYHA CUPOBMHA’, 6a30BY OCHOBY SIKOTO CTAaHOBJIATD PYAM PiIKICHUX MeTa-
JiB, HabaraTo 1ypIIe i BKIIOYAE K CUPOBUHY OKpeMi MiHepasn.

3. Ykpaina BO/IOJli€ 3HAYHMMM peCcypcaMy MiHepasliB PifKiCHO3€MENbHUX €IEeMEHTIB, IpPO-
Te BOHM ‘posnopolleHi” MbK pogoBuiaMu pigkicHux mertanis. Haitbinpie Takux pogoBuLy y
[Tpna3oB’i, me posraioBaHe pifikicHoMeTaneBo-pigkicHo3eMenbHe (Zr-REE) A30BcbKe poioBU-
me. Huska pofoBuin oBKoIa HbOTO pifKiCHOMeTaneBoi creriaisanii i apiOHimmx pigkicHo3e-
Me/IbHOI pOOUTB JI0TO MepCIeKTBHMM LIEHTPOM ripHMYopynHOro Bysna y CxigHomy [Tpnasos’,
AKUI MO>Ke OYTH po3LIMpeHnit 3a paxyHOK HOBONO/NITaBChKOTO pifikicHO3eMenbHO-pifKicHOMe-
TajieBoro poposuma y 3axigHomy Ilpmaszos’i. InBecTumiitHy npuBabmuBicTh By3Ta 3yMOBIIIOE
3MOr'a HAPOCTUTY 3aIlacy BHACTIJIOK i pPO3BIIKM YMCIEHHUX BifoMux pyponposAsiB REE y Ilpu-
a30BCbKOMY Mera0Ioli, i MOIIYKy HOBUX TaKMX Ha IEPCIeKTVBHYX [i/ITHKAX.

4. 1106 36impINTY peHTa0eNbHICTh eKCIUTyaTallii pOJOBNIILL, IPOIIOHYETHCS He 0OMEXYBaTH
NepCIeKTUBHICTb 00’€KTIiB 3amacamMy pyfi pifjKiCHO3eMeIbHUX METaJliB, a 11 BpaXOoByBaTy IINUP-
LIV CIIEKTP BUJIiB MiHEPA/IbHOI CUPOBMHM.

5. HaitimoBipHimmmu iMnoprepaMu MiHepanbHOI CMPOBMHM 3 YKpaiHu MOXYTb OyTH Kpa-
iHn €Bpormeiicbkoro Coro3y Ak Harbmkui Hami cycigu. Ille o npuennanna go €C Ykpaina
MorIa 6 HallKOpOTLIVMM IIIAXOM ITOCTAYaTy IM CPOBVHY, IO BU3HAa4YeHa AK KputuyHa. Kom-
JIEKCHICTD PyZ pOOUTSD IX 3aTpeOyBaHMMM B Pi3HUX Taly3siX MPOMICIOBOCTI, 11j0 yOe3medye iH-
BECTUIIJTHI KOMIaHiI Bifi pu3nuKy 6aHKPOTCTBA BHACTIOK 3HIDKEHHA nonuTy Ha REE uu iHmi
pigkicHi MeTanu. bararcTBa yKpaiHchbKMX Hafip y pasi BcTyny fio €C i IOBepHEHHS OKYIIOBaHUX
TEPUTOPIli NMnllle CIPUATUMYTb BUKOHAHHIO TpuitHATOMY B €C y 2024 p. “3aKoHy Ipo KpUTHY-
HY CUPOBIHY , OCKIIbKY 3MEHIIATh Ha/IMipHY 3aJIeXKHICTDb Yy IIOCTaYaHHI Bifi OKpeMMX KpaiH, 110
He € yneHamu €C.
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RARE EARTH MINERALS IN THE BOWELS OF UKRAINE
AS A COMPONENT OF THE INVESTMENT ATTRACTIVENESS FOR THE EUROPEAN UNION

Rare earth elements in Ukraine’s subsoil are paragenetically associated with minerals of other rare elements, form-
ing joint deposits of rare metal raw materials. The concept of “critical raw materials” is much broader than the
concept of “rare metal raw materials” and, in addition to rare element ores, includes individual minerals, industrial
products, etc. Almost all known deposits and ore occurrences in Ukraine are classified as complex deposits of rare
earth and rare metal ores. The most promising is the Azov Zr-REE deposit, located in the Eastern Azov region. The
prospect of creating an expanded mining hub around this deposit, which will connect a number of other deposits
and ore occurrences with complex ores known in the Eastern and Western Azov regions, has been substantiated. In
order to increase the investment attractiveness of the hub, it is proposed that, in addition to ore, all types of non-
metallic mineral raw materials that are of interest as critically important raw material resources for the European
Union be taken into account when assessing reserves. The complexity of ores makes them in demand in various
industries in the European Union. This protects investment companies from the risk of bankruptcy due to a de-
crease in demand for rare earth or other rare metals. Ukraine’s accession to the EU will facilitate the implementa-
tion of the recently adopted Critical Raw Materials Act.

Keywords: rare metal raw materials, deposit, Azov region, European Union, raw material suppliers.
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