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HEKOTOPbIE YEPTbl KPUCTAJIJTIOXUMUN ATTATUTA
KOBOOPCKOIO KOMIMJIEKCHOINO MECTOPOXAOEHUA

Ilpugedenvl pezynomamul uzyuenus cnekmpos IIIP u mepmonomunecyenyuu anamuma
Kosoopckozo mecmoposcoenus. Ycemanosnena ux c6s3b ¢ GblOeNEHHbBIMU MOPGHOCMPYK-
MYPHO-KOHCIUMYYUOHHBIMU PA3HOBUOHOCAMYU MuHepana. Buvisenenvt saxonomepnocmu
U3MeHeHUs UHMEHCUBHOCTNY JUHUU RO2TIowjeHusi napamaznumuozo yeumpa F-O-F ¢
KOHMYype MeCmopONCOeHUsi — KAK OOHOU U3 8blCOKOUYBCIMEUMETbHBIX KOHCTMUMYYUOHHBIX
xapaxmepucmux munepanda. Onpedenenvl 0COOEHHOCU B3AUMOCEA3U KPUCHALLOXUMUYE-
CKOU 380/IOYUU ANAMUMA ¢ OCHOBHBIMU IMANAMU U CMAOUAMU POPMUPOBAHUS PYOHO20

KomnJjiekca Mecmopoofcdeﬂuﬂ.

KoBmopckoe MecTopoxaeHHEe KOMIUIEKCHBIX
0ajIeNenT-anaTuT-MarHeTUTOBBIX Py PacIoJio-
JKEHO B foro-zamnagHoi yactu Konbckoro mosyoc-
TpoBa B Ipejenax OJHOMMEHHOI'O MacCuBa YJbT-
PAOCHOBHBIX, IIEJIOYHBIX MOPOJ U KapOOHATUTOB,
MPUYPOUYEHO K YYacCTKy COWIEHEHHsS MacCHBOB
MOPOJ MHOJUTOBOM MU HMUPOKCEHUTOBOU CEPHUIl.
I'maBHas 3amexbp MECTOPOKACHUS, MPOMBIIIICH-
Has OTpabOTKa KOTOpoH Havajmach B 1962 r., B
IUTaHE MIMEET BBITSIHYTYIO (JOPMY CO CIIOKHBIMH
KOHTYypaMH, HpPOCTUPAETCS B CyOMEpHINOHAIIb-
HOM HampasiieHu# Ha 1,3 kM npu mupune ot 0,8
Ha tore 10 0,2 KM He ceBepe, COIPOBOMKAAETCS
MEJIKUMU OOKOBBIMH TeJIaMH-CATEIIUTaMH KHJIO-
oOpaszHoii popmbl. PymHbIi cTONO TIaBHOMW 3aie-
KU MPOCIISKEH Ha riyouny Oosiee 1 kM.

CrpoeHue 10KHOW M30METPUYHONW YacTH MecC-
TOPOKACHUSI OOYCIIOBIICHO COYETAaHHEM KOJIb-
LEBBIX, AYTOO0Pa3HBIX U PAUATBHBIX Pa3phIBHBIX
Hapymenuid. Ot nepudepun BHYTPh Tella 37eCh
¢ukcupyercsi mocneoBaTeNbHas CMEHa araThT-
(opcTepuTOBBIX pya anatuT-QopCTEepHT-
MarHeTUTOBBIMHU U Jlaliee K HEHTPY — pa3HOOOpa-
3HBIMH KapOoHaT-coaepamumu pynamu. Jloka-
JU3alMs CeBEpHOM amo(usbl onpeaessieTcs Jiu-
HEWHBIM XapakTEPOM Ppa3pbIBHOM TEKTOHUKH.

[Ipeobmagarommmy B Hel SBISIOTCS pyAbl (opc-
TEPUT-MarHETUTOBOTO, anaTuT-QOPCTEPUT-
MarHeTHTOBOro cocTana [4, 10].

B ¢dopMmupoBaHnn MecTOpOXKIEHHS TTPHHUMA-
JM y4acThe CMEHSIOIINECS BO BPEeMEHH IPOIIeCChI
Marmaru3Ma u 0oJiee MO3JHHMX IMOCIIEI0BATEIIHHO
HAaJIOXKCHHBIX SBJICHUW alaTUTU3AIMN U KapOOHa-
TU3aIUU C aKTUBHBIM IIPOSBIICHHEM KOHTaKTOBO-
ro MeramMop$u3Ma 1 MOCICAYIOUUX TUIePTeHHBIX
U3MEHEHHU. DTO 00yCIOBHIO HEOIHOPOIHOCTh
COCTaBa, CTPYKTYPBI, TEKCTYPHl PYyA U TOPHBIX
opoJ1, pa3Hoodpasne MOpGOCTPYKTYPHBIX, KPHUC-
TaJNIOXUMHUYCCKUX, (PU3MUECKUX XapaKTCPUCTHK
Py0OOpa3yIomX MUHEpAIOB M, B KOHEYHOM
HTOTE, TEXHOJIOTHYECKHE rapaMeTpbl
MPOMBIIIUICHHO BaXKHBIX MHUHEPAJIOB B €IMHOM,
B3aMMOCBSI3aHHOM IIeMTOYKe 000TaIleHHUS.

YHUKaJIbHAas MHOTOJTAaIlHAsS TEXHOJIOTHUS IIe-
pepaboTkK  KOMIUIEKCHBIX pyn  Koemopckoro
I'OKa mo3BonsieT MOCIEeI0BATENBHO IOJIyYaTh
MAarHeTUTOBBIH, AllaTUTOBBIA W OaIeICUTOBBIN
KOHIleHTpaThl. llpucyrcTBue amatuta B 0OIIEeH
TEXHOJIOTHUECKONH CXEME OIpeaelseT aKTyallb-
HOCTh BCECTOPOHHETO H3YYCHHS BCETO CIIEKTpa
€ro TUIIOMOP(HBIX KA4eCTB.
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Hacrosimas pabota siBasieTcs MPOAOIDKEHUEM
paHee BBINIOJIHEHHOT'O aBTOPaMHU M3YYEHHUS MOp-
(OCTPYKTYPHBIX INPHU3HAKOB, KOHCTUTYLIMOHHBIX
0CcOOCHHOCTEN MUHepana (PeHTTeHOCTPYKTYPHBIH
aHanu3, HHPpaKpacHasl CIEKTPOCKOMUs) C TPHB-
JICYEHHEM METOJOJIOTHYECKUX BO3MOYKHOCTEH
TOIIOMUHEPAJIOTHH, OHTOTCHWH, MHHEpAIOrH4de-
CKUM OOOCHOBaHHEM NPHPOJIbl TEXHOIOTHIECKUX
cBOICTB amatura [6, 7, 8]. B pymax mMecTopoxie-
HUS OBITH BBIZCIICHBI YETHIPE OCHOBHBIE MOPQOC-
TPYKTYPHO-KOHCTUTYLIHOHHBIE ~ Pa3HOBHIHOCTH
anaturta. KauecTBeHHO pa3nuyasich M0 KOMILIEKCY
MPU3HAKOB, OHHM O00pa3yloT EIOWHBIH 3BOJIO-
LUOHHBIM  IPOCTPAHCTBEHHO-BPEMEHHOU Pl
W3MEHYMBOCTH B CTPOIOM COOTBETCTBUM C 3Tarla-
MU H CTaIusIMH (OPMHUPOBAHUSI MECTOPOKACHUS,
YTO YETKO IPOCIEKHUBAECTCA B MPOLIECCE €r0 MH-
HEPAIOTUYECKOr0 KapTHpOBaHUA. bbUTO Mokaza-
HO, YTO KCEHOMOp(HBIC BbIIENeHUs anatuta [
pacnpocTpaHeHbl B amaTUT-()OPCTEPUTOBBIX Ma-
JIOKENEe3UCTHIX pynax nepudepuitHoi yactu pya-
HOTO KOMITIEKca (30Ha «3aKaJIKK»); MOJH3ApUye-
ckue uHauBHUAbI anaturta Il — B anaTuTtusmpoBaH-
HBIX  CHJIMKaT-COAEpXkallUX  Pa3HOBHIHOCTAX
KOMIUIEKCHBIX DPYZ, JOMUHHUPYIOIIUX B KOHTYpe
pyaHoro Tena; BblaeneHusa amaruta Il — B 30He
KapOOHAaTUTOBOIO SIpa, Il MOJYUYHIIH PAa3BUTHE
KapOOHaT-colepKale pa3HOBUIHOCTH KOMIUIE-
KCHBIX pynx; amatuta IV — B Tak Ha3blBaeMOU
«aHOMAJIbHOW» 30HE KapOOHATHTOBOIO SiApa, I/
MPOsIBJIEHA PEJKOMETaJUIbHAs MUHEpanu3anus [6,
7].

B Hacrosimieli pabote mpeicTaBlIeHbl Pe3yJib-
TaTel HU3ydeHus cnekrpos OIIP u tepmomromune-
CIEHIIMA KOBJIOPCKOTO amaThTa ¢ y4YeTOM €ro
MOP(MOCTPYKTYPHOH M  KPHCTAUIOXUMHUYECKOMN
HEOJTHOPOTHOCTH.

CrHekTpsl 3JIEKTPOHHOIO MapaMarHUTHOTO pe-
30HaHCA W3YYaJHCh Ui MOJUKPUCTAITHYECKUX
00pa3lioB MUHEpaja NpU KOMHATHOW TemIepa-
Type NpHu MOMOIHM paguocnekrpomeTpa PO-1306,
KOTOpBIN XapaKTepU3yeTCs BBICOKOW 4YBCTBUTE-
JBHOCTBIO M TIO3BOJIAET TPOBOJUTH IETaJIbHBIN
aHanu3 crnektpoB OIIP, u Munck-12M, xoTopsbrit
P MEHBIIEH YyBCTBUTEIBHOCTH CIEKTPOB Xa-
pakTepu3yeTcsi BRICOKOM MPOW3BOJUTEIHHOCTHIO,
o0ecrieunBaeT BHINMOJMHEHUWE cepuidHbix OIIP-
aHaJIM30B, YTO OCOOCHHO Ba)KHO NPH TOIIOMHHE-
PATIOTHYECKUX MUCCIIEOBAHUSIX.

Ot16op MHKpOMOHO(DpAKIWI amaTUTa MPOBO-
JIUIICS. C TIOMOIIBI0 OWHOKYJISIPHOTO MHUKPOCKOTIA.
OTO MO3BOMSIO OJHOBPEMEHHO OCYIIECTBISTH
CTPYKTYPHO-MOP(OIOTUIECKYIO HISHTH(DHKAIIIIO
MUHEpaIbHBIX HHAWBUAOB. BBl N3ydeH matepuai
83 mpoObl, paBHOMEPHO OTOOpPaHHBIX B KOHTYpE
PYIHOTO Tena.

Tunuunslii cnekTp amatuta Kopmopckoro me-
CTOpOXKIEeHMs TpeacTaBieH Ha puc. 1. Ero unre-
puperamsi  Aaja  BO3MOXKHOCTb  YCTaHOBUTH
CleIyrolye IapaMarHuTHBIE IIEHTPHI, XapakTe-
pHCTHKA KOTOPBIX OCHOBaHa Ha COMOCTABICHUH
COOTBETCTBYIOIIMX 3HaueHWH g-(QakTopoB C
M3BECTHBIMH JINTEPATypHBIMU HaHHBIMU [1, 5]: F~
-O~-F (gt = 2,054), OH-O" (gt = 2,029), COs*
(g+ =2,003), unorga SiO5~ (gt = 2,009). biuzkuit
COCTaB MOHHBIX PAJHMKAIIOB ONFCAH NSl araTuTa
Maiimeua-Kotyiickoro HHOIUT-KapOOHATUTOBOTO
KOMIUIEKCa [2], a Takxke JIJIs anaTuTa U3 KapOoHa-
TUTOB Y KpauHCKOTO muTa [5].

OH- O Si0;

CO;

Puc. 1. Xapaxmepnvie aunuy noznoujenus na-
pamaznumuslx yenmpos Ha cnekmpax IIIP ana-
muma Koedopckozo mecmopodicoenus.

Bo3HUKHOBEHHE IapaMarHUTHBIX LIEHTPOB
CBSI3aHO C Pa3BUTHEM B MOHHOM YacCTH CTPYKTYpbI
MHHEpajla COOTBETCTBYIOIIMX H30MOP(HBIX 3a-
MelleHnid. BakHO MOJ4epKHYTh, UTO Ka4eCTBEH-
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HBII HA0Op OTMECUCHHBIX JIMHHH MTOTJIOMICHHS XO-
poto cornacyetcs ¢ TakoBeIMu A1 UK-ciekTpoB
amaThTa KOMIUIEKCHBIX PYIl, KOTOPbIe TaKXKe 4YeT-
KO (PHKCHPYIOT IPUCYTCTBUE B CTPYKTYpE MHHE-
pajia TUAPOKCUI- U KapOOHAT-MOHOB, YKa3bIBAIOT
Ha B3aMMOCBSI3b THIPOKCHUIBHON TPYIIBI C KHC-
sopoaom [8].

WNHTEeHCMBHOCTH TMHUHY TIOTJIOIICHAS panuKaia
F-O~-F oxazanach 10CTaTOYHO YyBCTBUTEJIBHOMN
(TumoMopdHO#) I BRIIEICHHBIX HAMH PaHEE B
mpenenax MEeCTOPOXKIEHUS MOP(OCTPYKTYPHO-
KOHCTUTYIIMOHHBIX Pa3HOBUAHOCTEN amaTura [6].
dopMupoBaHHe 3TOr0 IEHTpa OOYCIIOBIEHO 3a-
XBaTOM KHCJIOPOIOM «IBIPKW» B TMO3UIMH HOHA F~
Ha TeKCaroHaJbHOM OCH CTPYKTYpbl MHUHepaia
[3]. CnemoBaTenbHO, HHTEHCUBHOCTh COOTBETCT-
BYIOIIEH JIMHUH TIOTJIONMICHUS OIpeeNsieTcs,
MIPENMYIIECTBEHHO, JC(QUIINTOM TPUCYTCTBUS
ranorena. Yactuunoe 3amemienne F Ha O ObUTO
YCTaHOBJIEHO HaMH paHee IPH WHTEePIpeTaruu
UK-cnekrpoB amarura [8]. Llearp F-O-F oxa-
3ajcst Haubosiee CTaOMIBHBIM W OBUI YBEPEHHO
MpOSIBJIEH Ha BCEX M3Y4YEHHBIX crnekTpax OIIP
amaTHTa MECTOPOXKICHUSI.

B pesynpraTte, MakcMMaJbHOM HWHTEHCHBHOC-
TBIO JIMHUM TIOTJIOmeHus pagukaia F-O~-F- xa-
pakrepusyrorcss  crnektpsl  OIIP  amatura 11
(Jop=21,38 oOTH. en.) MUHUMAaJIbHOW — CHEKTPHI
anatuta Il (Jo,=8,4 oTH. en.), 4TO BHOIHE yJIOB-
JIETBOPUTENFHO OOBSCHIETCS 0OoJiee BBICOKUM
collepkanueM (Qropa B amaTutre W3 KapOOHAaT-
coJiepKallliX pa3HOBUAHOCTEN PyA U, COOTBETCT-
BEHHO, MEHBIIEH aKTHBHOCTBIO KHCIOpoAa. AHa-
JIOTUYHOE yMEHbIIeHHEe KoHueHTpauuun F-O~-F -
LIEHTPOB B arnaTtuTe U3 KapOOHATHUTOB IO CpaBHE-
HUIO C alaTUTOM M3 BMEMIAIONIMX CHJIMKATHBIX
mopox orMmevaercsi B padore [5]. Huskue 3Haue-
HUSl WHTEHCHBHOCTH JuHMM anatuta | (Je,=8,25
OTH. €/1.) W TOBBIIIEHHBIE I amatuta [V
(Jep=14,6 OTH. €11.) IMEIOT, BEPOSITHO, OoJIee CIlo-
JKHBIA ¥ HEOJHO3HAYHBIN MPUYUHHBIA XapakTep,
00yCIIOBIIEHHBIN OCOOCHHOCTSIMU JBOJIIOIMH ITa-
paMEeTpOB MUHEPAIO00Pa3yIOIIe CUCTEMBI, UTO B
UTOTE€ TPEAONpeNeNnwio crnenuduKy TreHes3uca
KKIOr0 M3 paccMaTpUBaeMbIX Pa3HOBHIHOCTEH
MUHEpana.

BrisiBnennsle  ocoOeHHOCTH criektpoB  OIIP
anaTUTa TMO3BOJMIM IPENCTaBUTh KaAPTY-CXEMY
MIPOCTPAHCTBEHHONW M3MEHYHBOCTH MHTEHCHUBHOC-

TH JIMHUU TIOTJIOMIEHHS TapaMarHUTHOTO LIEHTPa
F-O™-F B npexnenax mecTopoxxaeHus (puc. 2).
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Puc. 2. Cxemamuueckas kapma npocmpan-
CMBEHHOU UIMEHYUBOCTNU UHMEHCUBHOCIU TUHUY
noenowernus F~-O™-F~ cnexmpos DIIP anamuma.

Obnacmu pacnpocmpanenusi pasHuiX 3HaA4eHUll
UHMEHCUBHOCIMU TUHUU No2TIoweHus: (omH. ed.). 1
—menee 10; 2—om 10 0o 15; 3 — 6onee 15;

4 — xoHmyp mecmopoxcoenus; 5 — KOHMYD
«AHOMATILHOULY 30HbL.

HawnmeHsbIiass HHTEHCUBHOCTD JIMHUM OTMeEYa-
eTcs Ui anaTura U3 nepudepuitHoil yactu pya-
HOTO KOMIUIEKCA, TJIe PaclpOCTpaHEeHbl amaThT-
(opcTepuTOBBIE MAallOKENE3UCThIe PYJIbl 30HBI
«3aKaJKny, coJepiKalire anatuT I, u ans anatuta
n3 kapOonaruroBoro sapa (amarut III). Hawm-
Oompliass — JUIs anaTWTa W3 anaTuT-POpCTepuT-
MarHeTHTOBBIX U (POPCTEPUT-MATHETHTOBBIX DY
(amatur 1), 3aHUMAOMIUX NPOMEXYTOYHOE IIO-
JOKCHUE B CTPOCGHUHM PYyJTHOTO KOMIUIekca. B
«aHOMAJIbHOW» 30HE TPOCIIEKUBACTCS HE3HAUU-
TENbHBI POCT MHTEHCUBHOCTU JUMHMH F-O~-F~
anarura.
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MaxkcumalibHble 3HAYEHHUsI paccMaTpuBaeMoM
XapaKTepUCTUKX OTMEYUEHBI JJIS allaTUTa U3 ydac-
TKOB pa3BUTHA JIMHEHHBIX Pa3pbIBHBIX Hapylle-
HHUH CeBepo-3alagHoro U CyOIIHPOTHOTO MPOCTHU-
paHus, a TaKKE CEBEPHOTO MPUMBIKAaHHUA K Kap0Oo-
HaTUTOBOMY sipy (puc. 2).

JIFoMHHECIICHIIMIO anaTUTa aBTOPbl U3YydalH C
nomMonisio npubopa «Tepmonarom» MeTomnoMm Tep-
MOBBICBEUHBaHUsI MaTepuana 31 MOHOMHUHepallb-
HBIX (ppakmuii mpu HarpeBanuu 1o 400°C.

TepMoIrOMUHECIIEHTHBIE MapaMeTphl amaTuTa
TakXke OBIJIM OTHECEHBI K €ro THUIOMOP(HBIM Xa-
pakTepucTUKaM. B uwacTHOCTH, amaTHT W3 CHIIU-
kat-cogepkamux pyn (amatur [ u II) xapakrepu-
3yeTcsi OTHOCUTEIBHO MPOCTOH (POPMOI KPHBBIX
TCPMOBBICBCUMBAHUA C IMPOABICHUCM IMMKA TOJIb-
KO B 00actu Beicokux Temnepatryp (Tm = 400°C).
[Ipuuem criektpsr amatuta Il oTnmuarorcst Gonee
WHTEHCHUBHBIM CBEUCHUEM (pHC. 3).

Ant I

100 200 300 100 200 300
AntlV

Anr 111

TCPMOBBLICBCYHBAHUA

MHTEHCHBHOCTH

100 200 300 100 200 300

Puc. 3. Xapaxmep mepmontoMuHecyeHmHbIX
KpUBbIX anamuma.

Jna anatura u3 kapOOHAT-cOAEpKAIIUX PYA
(amatut I u IV) xapakTepHO MOSBICHHE eIIe
OJTHOTO YETKOr0 HU3KoTeMIepaTypHoro muka (Tm
= 235°C), uro 0OBsACHACTCS HW30MOP(HBIM BXO-
*kaeHueM Mn B mo3unmsix Ca B ceMEpHON KOOp-
nuHanmMy [9]. B sTOM cimyuyae MOHBI MapraHia
BBHITIOJIHSIIOT ~ POJTb  AQ(EKTUBHBIX  JBIPOYHBIX
LIEHTPOB, MEPEXO0Jl KOTOPhIX B JBYXBaJEHTHOE
COCTOSIHHE CONPOBOXKIAETCSI BBICBOOOXKIEHHEM
sHeprun. Anatut IV n3 «aHOMaNbHOI» 30HBI Xa-
pakrepusyetcsi 601ee BBICOKOW MHTEHCHBHOCTHIO
CBEYCHHS.

Bapnanun wHTeHCHBHOCTH JmHNH F-O™-F~ B
cnektpax OIIP amartuTa BBIJENEHHBIX YETHIPEX
Pa3sHOBUAHOCTEH COINIACYIOTCSI ¢ U3MEHUYMBOCTHIO
WHTEHCUBHOCTH CIIEKTPOB TEPMOJIOMUHECLIEH-
uU. DTO CBSI3aHO C TEM, 4YTO 00€ KOHCTHUTY-
IUOHHBIC XapaKTePUCTUKH MHHEpaja OIpeess-
IOTCsI, NIPEXJAE BCEro, KaueCTBEHHBIM HabOpoM
JIEKTPOHHO-IBIPOYHBIX AE()PEKTOB, UX KOIUYECT-
BOM W OpPHUEHTALIMEH B €T0 CTPYKTYypeE.

BeisiBneHa derkash B3aMMOCBSI3b I1apaMETpPOB
criekTpoB DIIP 1 TepMOTIOMHUHECIICHITHN allaTUTa
MECTOPOKACHUSI C COOTBETCTBYIOLUIMMHU T'€OJOT0-
MPOMBIIIICHHBIMH BUJaMU KOMIUIEKCHBIX PYI, a
TaKXe ¢ UX IPUYPOUCHHOCTHIO K JINHEWHBIM (arma-
it 1) n xomereBsiM (amatutel III u IV) pa-
3pBIBHBIM HapYyLICHUSM, YTO, B KOHEYHOM HTOTE,
3aKpeIuisieT (PUKCALUI0 BBIACICHHBIX PAa3HOBHI-
HOCTEl amaTtuta B HPOCTPAHCTBE, a C IMO3ULUU
OHTOTEHHMHU — ¥ BO BPEMEHHU.

Takum o6pazom, crmektpel JIIP u Tepmo-
BBICBEUMBAHUSI HOCSAT SIPKO BBIPRKECHHBIN THUIIO-
MOpGHBIN XapakTep, NOAUYEPKUBAIOT U JIOTIOJIHS-
10T CBEACHUS O NMPUHIUIHNAILHOM Pa3IUIUK TpH-
POIBI BRIICICHHBIX paHee aBTOpaMu MopdocTpy-
KTypHO-KOHCTHTYLIMOHHBIX Pa3HOBUIHOCTEH MHU-
Hepana, yKa3blBalOT Ha cHenu(UKy YCIOBHHA U
MEXaHH3Ma IreHe3nca KaKA0ro U3 HUX, MOIATBEp-
KIAIT JIPQPEKTUBHOCTE W IEIeCO00Pa3HOCTh
KOMILJIEKCHOTO M3YYeHHsI KPUCTANIOXUMUYECKOM
sBoronMu anatuta KoBpopckoro mecropoxie-
HUSL.
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MAPOI'OB b.l.,, TPYHIH O.M., XOJIOLLUWH 1.B. feski pucu kpuctanoximii anatuty Ko-

BOOPCLKOro poaoBMLLa.

Pe3tome. 3a pezyromamamu eusuenns cnexmpie EIIP i kpusux mepmonrominecyenyii anamumy Ko-
800PCHKO20 POOOBUWA, PO3LIAHYMI OCOONUBOCE KPUCALOXIMIYHOT HeoOHopionocmi minepany. Cnek-
mpu EIIP gixcytoms xapaxmepucmuuni cmyau no2iuHauHa napamacuimuux yenmpie F-O-F (gL =

2,054), OH -0 (gL = 2,029), CO5 (gL = 2,003), piowe SiOs5 (gL = 2,009). Haiibinow ingpopmamue-
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HeKOTOpre YepTbl KPUCTAINMIOXUMUN anaTuTa KOBD,OpCKOFO KOMMNJ1IEKCHOIo MeCTopOXaeHnA

HOIO € NiHIsL NO2AUHAHHA [0HHOo20 padukany F -O -F, inmencusHicmo AKoi UABULA YWYMIAUBICb OO0 pi3-
HOBUOY anamumosoi MiHepanizayii, wo 003601UN0 CKIACMU KApmy-cxemy il npocmopogoi MIHAU8oCmi
6 medicax pooosuwa. Ilapamempu Kpusux mepmontomMiHecyenyii maxoic 8iOHeceHi 00 MUnOMOp@ HUX:
ix euxopucmanHs 00380JA€ 4iMKO I0eHMU@IKysamu MophOCmpyKmypHO-KOHCMUMYYIUHI PI3HOBUOU
anamumy.

Kurouosi ciaoBa: Konbcekuit miBoctpiB, KoBaopceke pomoBuie, OamneneiT-anaTuT-MarHeTHTOBI
pynu, anatut, EI1P-criekTpy, TepMOIIOMiHECTIEHITiS, KPUCTAIOXIMIS.

NMAPOIOB B.U., TPYHUH A.H., XOJIOLLUUH U.B. HekoTopble 4epTbl KpUCTaNNoXmmMmm
anatTuTa KOBAOpCKOI’O MeCTOpPOXAOEeHUA.

Peztome. [lo pezyromamam usyyenus cnexkmpos IIIP u xpuevix mepmontomunecyeHyuy anamuma
Kosoopckozo mecmoposicoenus, paccmompenvl 0COOEHHOCIU KPUCTALIOXUMULECKOU HeOOHOPOOHOC-
mu munepana. Cnexmpor IIIP (purxcupyiom xapaxmepucmuueckue noa0Cbl RO2I0UJeHUS NAPAMACHUM-
noix yenmpos F-O-F (gL = 2,054), OH -0 (g1 = 2,029), CO5* (gL = 2,003), peace SiOs (gL =
2,009). Haubonee unghopmamusHoil a6a1siemcesi JuHUs No210uWeHus UoHHo2o paouxaia F-O -F", unmen-
CUBHOCMb KOMOPOIL BbISGUILA YYECHIGUMEIbHOCIb K PA3HOGUOHOCMU ANAMUMOBOU MUHEPATU3ayul,
UMO NO360IUN0 COCTNAGUMb KAPMY-CXEMY ee NPOCMPAHCMEEHHOU USMEHYUBOCMU 8 2PAHUYAX MECMO-
poarcoenus. Tlapamempuol KpugvLIX MEPMOTIOMUHECYECHYUU MAKICE OMHECEeHbL K MUNOMOPHHBIM: UX UC-
nOAb306aAHUE NO3BOSIOM YEMKO UOEHMUDUYUPOBAMb MOPGHOCHPYKIMYPHO-KOHCMUMYYUOHHbLE PA3HO-
BUOHOCU ANAMUNAL.

KuaroueBbie ciaoBa: Konbckuii moiyoctpoB, KoBmopckoe MecTtopokaeHue, OalieleuT-anaTHT-
MarHeTUTOBBIE Py ibl, anaTut, DIIP-CIeKTphI, TEPMOIIFOMUHECIICHIIHS, KPUCTAJUIOXUMUSI.

PYROGOV B.l., TRUNIN O.M. KHOLOSHYN L.V. Some features of the crystal chemis-
try of apatite from Kovdor deposit.

Summary. The results of the study of the ESR spectra and thermoluminescence curves of the apatite
from baddeleyite-apatite-magnetite ores of Kovdor deposits were used to estimate the crystal chemical
heterogeneity of the mineral. The deposit is located in the southwestern part of the Kola Peninsula with-
in the rock mass of ultrabasic, alkaline rocks and carbonatites of the same name. The presence of apa-
tite in the general technological scheme of complex ores processing specifies the relevance of studying
the entire spectrum of its typomorphic characteristics.

Studies, that were completed earlier, allowed the authors to identify four main varieties of apatite
which form a single evolutionary spatiotemporal sequence.

Absorption bands of paramagnetic centers F-O™-F (gL = 2.054), OH-O" (gL = 2.003), CO5> (gL =
2.009), sometimes SiOs (gL = 2.009) are specific for a typical ESR spectrum of the apatite from Kov-
dor deposits. Their generating is connected with the development of the relevant isomorphic replace-
ments in the structure of the mineral. The absorption line of the radical ion F-O-F was the most in-
formative, its intensity revealed sensitivity to the variety of apatite mineralization. It allowed determin-
ing peculiarities of its spatial variability within the deposit. The lowest intensity of this line is charac-
teristic of the apatite from the peripheral part of the deposit where apatite-forsterite low-iron ores are
common, as well as of the apatite from carbonatite core of the deposits. The greatest intensity of this
apatite line is noticed for apatite-magnetite-forsterite and forsterite-magnetite ores occupying an inter-
mediate position in the structure of the ore complex.

Thermoluminescence curve parameters have also been attributed to the typomorphic characteristics
of the apatite. Their use allows clear identification of the morphological and constitutional variety of
the mineral. The apatite from silicate-containing ores is characterized by a relatively simple form of the
thermoluminescence curves with manifestation of maximum at high temperatures (about 400°C). An-
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other clear low temperature (about 235°C) peak is characteristic for the apatite from carbonate-
containing ores, which is explained by isomorphic occurrence of Mn at Ca position in septenary coor-
dination. Manganese ions serve as effective hole centers which transition to the divalent state is accom-
panied by a release of energy. Curves of the apatite from the central part of the deposit have a higher
intensity of luminescence.

The results obtained have shown effectiveness and feasibility of a comprehensive study of crystal
chemical evolution peculiarities of the apatite from the deposit.

Key words: Kola peninsula, Kovdor deposit, baddeleyite-apatite-magnetite ores, apatite, ESR spec-
tra, thermoluminescence, crystal chemistry.
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