VJIK 553.493.6

Pacnpenesienne 3;1eMeHTOB B TOHKOCJIOUCTBIX OoraTtbix Nb-REE pynax maccusa TomTop
(mo nanHbIM ckanupoBanns POA-CH)
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[IpencraBneHbl pe3yabTaThl U3yUYCHHS pacrpeiaeicHus riaaBHbix 3nementoB (Fe, Mn, Ti, Nb, Ce, La) B ToH-
kocioncthix Oorateix REE-Nb pynax maccuBa Tomrtop. [IpoBeneHo ckaHupoBaHHE 00pasiia pyabl MOMEPEK CIOUCTO-
ctu ¢ marom 0,2 MM, HCTIONB3Yys HEpa3pyllarollee, BEICOKopaspelariee ckanupoBanue metogqom POA-CH. JlanHbie
9JIEMEHTHOTO CKAaHUPOBAHUSI COMOCTABJICHBI C M3y4YE€HHWEM MHUHepalibHOro coctaBa. CpaBHUBAIOTCS 3aKOHOMEPHOCTH
pacupenenenus Ce, La, Nd B pocartax REE u BemecTse B menom.
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The distribution of elements in the thin-layered Nb-REE rich ores of the Tomtor massif
(according to the SR-XRF scanning data)
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The results of studying the distribution of the main elements (Fe, Mn, Ti, Nb, Ce, La) in thin-layered high-grade
REE-ND ores of the Tomtor massif are presented. Scanning of the ore sample across the lamination in 0.2 mm incre-
ments was carried out using non-destructive, high-resolution scanning by SR-XRF method. The data of scanning are
compared with the study of mineral composition. The regularities of the distribution of Ce, La, Nd in REE phosphates
and the substance as a whole are compared.
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Ha ceBepe PecniyOnuku Caxa (SAxytust) pacnonaraercs ynukaibHoe Nb-REE mectopokaenue, cBs-
3aHHOE ¢ TOMTOPCKUM MAacCHBOM YJIbTPAOCHOBHBIX IIEIIOYHBIX MOPOJ U KapOoHaTtuToB [3, 4]. Illupoko u3-
BECTHBI OoraTble pyJbl TPEX MIacTOBBIX 3anexei (yuactku CeBepHbil, FOxHBIN 1 Bypanuslit) [2], koTopble,
3aIlOJHSIOT BIAJUHBI Ha «IIPOCEBILICI» KOpe BBIBETPHBAHUS, COPMUPOBAHHOM 1O kapOoHaTuTaMm. Berme-
CTBO OOTaThIX Py, COTJIACHO MPOBEAEHHBIM paHee HCCIeJ0BaHMsIM, (OPMUPOBATIOCH B TUTIEPTEHHBIX YCIIO-
BUSIX, O UM CBHJICTENBCTBYIOT OOHAPYKEHHBIE PAaCTUTENbHbIE OCTaTKU. PazMep MUHEpaIbHBIX YacTHI] Py
(80% < 20 MKM) TOBOPHUT O TOM, 4TO OOJIBIIAs YacTh BeLlecTBA 00Opa30Balach B pe3yabTaTe FHIPOXHUMUYE-
CKOT0 Ocaxx/IeHus n3 pactBopa. Cornamasce ¢ paHee MpOBEAEHHBIMH UCCIEN0BAaHUAMM [ 1], aBTOpHI onara-
10T, YTO PY/BI SIBISIOTCS O3€PHBIMH OTJIOKEHHUSIMHU, CIIOKEHHBIMH OOJIOMOYHBIMH MHHEpPalIaMH, MTOCTYIIHB-
IIMMHU U3 TIOPOA MaccuBa (IMPOXJIOP, OKCHIB Ti, KBapl U T.A.) ¥ ayTUT€HHBIMH XE€MOT'€HHO-0CaI0YHBIMHU
(MOHaUUT, MUHEpAJIBI TPYIIBI KPaHAAIIUTA, TETUT U T.A.) [2]. B THOHYHBIX OOraThIX pyAax TOHKO3EPHUCTAS
Macca MOHAINTa, MUHEPAJIOB TPYMIThl KPAaHAAJUINTA U T€TUTA COCTABISET TOHKOCIOUCTYIO CTPYKTYpy. LLu-
pUHA OTAETHHBIX, YETKO BBIIEIAEMBIX, CJIOEB B HEKOTOPHIX MecTax He mpebimaeT 20 MkMm. B 370l TOHKO-
JHMCIIEPCHONW Macce HaONIoJaroTcs OTAeNbHBIE 3epHa MUPOXJopa Wird okcuaoB Ti. I'maBHBIM MHHEpajIoM
peako3emensHBIX 351eMeHTOB B Nb-REE pynax u mopomax Kopbl BRIBETPHBAHHSA SBISETCS MOHAIUT. B pynax
MOHAIUT 00pa3yeT FK30THYECKHEe OMOMOP(MHBIE arperaThl U PEAKO BCTPeYaeTcs B BUIE CyOMUKPOHHBIX KpH-
CTaJuI0B. MOHAIUT B pyJax ydacTka bypaHHBIN paclipoCTpaHEH B BHI€ HAHOYACTHUI] pa3MepoM 0KkoJo 50 HM,
KOTOpbIE IUIOTHBIM CJIOEM IOKPBHIBAIOT BHELIHIOI YacTh TaylTya3uToOBBIX TpyOok (mmuHoi 800—3000 HM,
nrameTpoM 300 HM) U co3naroT cBoeoOpa3Hbie OnoMopdHbIe arperatsl [2]. MOHAIIUTEI U3 MTOPOJT YYACTKOB
Cesepupiit 1 FOxHBIH 10 MOphoIOTHUECKIM 0COOEHHOCTSIM cX0AHBI. Kak mokasanu uccie1oBaHusl MOHALIH-
TOB U3 pya ydactka bypanusiii, cootHomenne La-Ce-Nd B Hux pasnuuaercsa. Ha amarpamme Ce-La-Nd
(puc. 1B) ToukH cocTaBOB M3yYEHHBIX MOHAIMTOB 00pa3ytoT HeOonblioe mone. [IpociexuBaercss TPEHI:
pu cxoiHoM cooTHolieHnn La u Nd — usmensiercs coaepikanue Ce. Borpoc o reHesunce 60orarsix py, mo-
MpeXHEeMy, 0CcTaéTcsl AUCKYCCUOHHBIM. [l BhIABNICHUS YCIOBUI oOpa3oBaHus BeICOKUX Nb-REE koH1eH-
Tpalnuil MPOBEAEHO MCCIIEOBAaHNE 3aKOHOMEPHOCTEN pacriperesieHUs] JIEMEHTOB B PyAaxX METOAOM CKaHHU-
poBaHus oOpasla nomnepex cjaoucTocTu ¢ marom 0.2 MM, UCIONIB3Ysl HepaspylLIarolliee, BEICOKOpa3pelato-
miee ckanupoBanre POA-CU. N3Mmepennst npoBOAWIINCE HA CTAHIIMM KOJUIEKTHBHOTO noss3oBanus CLICTU
(Cubupckuii HEHTp CHHXPOTPOHHOTO M TeparepioBoro uanydenus B Macruryre sineproii pusuku CO PAH
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nvenn .U, Bynkepa), ¢ mOMOIIBIO 3IEKTPOH-TTO3UTpOoHHOTO HakonuTelss BOIIII-3. JlaHHBIE CKaHUPOBAHUS
COTIOCTABIIEHBI C N3yYeHHEM MHUHEPATBHOTO COCTaBa 00pasia pyabl.
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Puc. 1. 3akoromepHocTH pactpenenerus Fe, Mn, Ti, Nb, Ce, La Bo ¢pparmente Torkocionctsix 6orateix REE-Nb pyn
MaccuBa Tomrop (ckB. 308, uHT. 63M, yaacTok FOkHEI) o naHHBIM ckanupoBaHus POA-CU (A.), Ce, La, Nd B doc-
¢arax REE mo nanasiv COM (B.) u BemecTBe pyabl 10 JaHHBIM ckaHupoBanust POA-CU: 1 — ToHKoCIIONCTOE Betie-
CTBO CJI0KEHHOE IMPEUMYIIECTBEHHO MUHEpAIaMH TPYIIIEI KPAaHIAINTA, MOHAIIUTOM (WM/Win pabgodaHoM) U TETUTOM;
2 — CJIOM ¥ JIUH3BI 000TanE¢HHBIe 00JJOMOYHBIM BEIIECTBOM, MIPEUMYIIECTBEHHO OKcuaaMu Ti, 3 — obocobmeHus mH-
pura; cepoe mose Ha quarpammax Ce-La-Nd — coctaBbl MOHannTOB yyactka BypaHHbIii.

Jinst u3ydyeHus: BRIOpaH THIUYHBIA oOpasen pynasl yuacTka FOxxHbIA. OH CIIOKEH NMPEeuMyLIECTBEHHO
MUHepaJlaMH TPYIIbl KpaHIaulnTa, MOHauuToM (1/uinu padnodananom) okcugamu Ti ¢ mpumecsio Fe, Nb.
Berpewarorest enuHrYHbBIE 3¢pHA anaTuTa, MUPUTA, cajepuTa, TaIeHUTa. Y CTAHOBIIEHO HEOOIBIIIOE KOJTUYe-
CTBO KAaOJMHUTA, MyCKOBHUTa, TUpoOXJopa, kBapua. Conepxanue Nb,Os cocraisier 0.49 % (obecnieunBaercst
B OCHOBHOM npuMechio B okcuaax Ti), REE2O; — 10 %, Y03 — 0.19 %. OcHoBHast Macca BelecTBa npe/i-
CTaBJIeHa TOHKMMH CJIOSIMH B KOTOPBIX MPE00IaJal0T MOHAIIUT COBMECTHO C TETUTOM WIJIM MUHEPAIIbI TPYTI-
MBI KPaHIaJUTUTa. XOPOIIO BBIIEISIOTCS CIIOH, CJIOKEHHBIE 00JIOMOYHBIM MaTEPUAIOM — MPEUMYIIeCTBEH-
HO CPaBHUTEJBHO KPYIHBIMHU 3épHaMu pyTuia (1o 1 MM) — Ha mpoduiie CKaHUPOBAaHUS OHH BBIIIEIISIOTCS
BbIcOKMMH cofepkanusiMu Ti u Nb (puc. A). Berpeuatotes otaensHble 060cobiaenus nupura (muku Fe) u
CJION CIIOKEHHBIC pojoxpo3utoM (muku Mn). Pacnpenenenune Ce n La Mectamu o100HO, HO B OTIACITHHBIX
y4JacTKax MPOTHBOIOJIOKHO — T.€. IIPU yBenuueHnu coaepkanust Ce cHkaercs conepxanue La. Pasuuna
B cootHomeHnu La-Ce-Nd Taxke sipko nposBieHa B pa3HbIX Mopdoiorudeckux tunax ¢gocdaros REE (puc.
B). ®ocdatsl, ¢ Hanbosiee BEICOKUM copepskanreM Ce GOpMUPYIOT arperathbl U3 MroJbYaThixX (MM IUIACTHH-
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4yaThIX) MHAUBUIOB. [IpomexyTku B arperarax (tun 1) 3amomaensl ¢ocharom REE (Tum 2) ¢ MeHBITUM CO-
nepxanriem Ce. Becbma pacmipoctpanensl TpyOuartsie arperatsl ¢ocdara REE, B koTopsix TpyOoUKH pacxo-
JTCSL OT €UHOTO TOJIOTO IieHTpa (THi 3), MoJ00HBIE MOHAIMT-TAJTya3UTOBBIC arperaThl YCTAHOBJICHEBI B
pynax ydactka bypanusiii [2]. [To cocTaBy 3T 00pa30oBaHus HAXOAATCS B CPEHEH YacTH TPEHA U MOI00HBI
MOHauTaM y4acTka bypanusrii. CloxkHBIE 3K30THUeCKHEe 00pazoBaHUs ¢ocdara peaKkux 3eMellb B BHIE
ITOTHOT'O TIBETKA C 3aIIOJTHEHHOW cepAIeBHHOM (TUT 4) MMEIoT HanOoJiee Hu3Koe conepkanue Ce.

Ha TpéxxoMmoHeHTHOH nuarpamme paznudnble cootHomeHus La-Ce-Nd nposiBiieHsI B BUJIE TPEHIA,
KOTOPBIH, B II€JIOM, TTOATBepkaaeTcs U 1mo naHHbMu POA-CH, HO ¢ HECKOIBKO OONBIINM pa3zdpocoM (puc.
C). Takass HCOTHOPOAHOCTH COCTABOB TPOSBIISACTCS HAa HOPMHPOBAHHBIX CHEKTpax pactpenencHus REE B
BHJIC U3MEHEHU pa3mepa u 3Haka Ce aHoManuu. [losBieHne monoxutenbHol aHoManuu Ce, Kak TPaBUIIo,
HaOJIIOJIACTCS B OKCAHMYECKUX WJIM MOYBEHHBIX JKEI€30-MapraHICBBIX KOHKPEIWSIX M OOBSICHSCTCS Iepe-
MEHHBIMU OKHCIIUTEIEHO-BOCCTAHOBUTENFHBIMA YCIOBHSIMH, BIHSIONIMMA Ha M3MEHEHHE CTEICHH OKHCIIe-
Hus Ce, ¢ +3 Ha +4. MOXXHO NPEION0KUTh TAKOE U3MEHEHNE U TTPU (hOPMUPOBAHUY OOTATBIX Py MacCHUBa
Tomrop. B mosb3y 3TOro BEIBOJA TaKKE CBUACTEIBCTBYET U COHAXOXKICHUE MUHEPAIOB Fe pas3HBIX cTere-
Hel okucyenus: Tétut — Fe* u mupur — Fe?'.

Paboma evinonnena npu noodepoicke epanma PH® Ne 18-17-00120.
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