Perenepanus MuHEpanbHBIX KHCIOT U3 OTPaOOTaHHBIX PACTBOPOB M BO3BPAT MX B IMPOM3BOACTBEHHBIN
IIPOLECC MO3BOJIIET HE TOJNBKO CHHU3UTh IOTEPU M COKPATUTH PACXOJ AOPOrOCTOSIMIUX KHUCIOT, HO H
MPEAOTBPATUTD BpPEJHBIE BHIOPOCH MX B THIpOC(HEpPYy U CHU3UTH IKOJOTHYECKYI0 HArpy3Ky Ha HNPHUPOIHYIO
cpeny.

BITUMOLITE ROCKS OF ONEZSHSKAYA STRUCTURE - PERSPECTIVE RAW MATERIAL FOR
MANUFACTURE OF SHUNGITE CONCENTRATE

M.M. Filippov, V.I. Kevlich, P.V. Medvedev
Institute of Geology, KarRS RAS

New spheres of application of Karelian shungite-containing rocks, creation of construction materials
and technologies of manufacture of carbon nano-clusters can be realized if the problem of making of shungite
matter with ash content below 1% is solved. Investigation of genesis of shungite rocks in Karelia allows us to
suggest to use bitumolite rocks as material for manufacture of shungite concentrate. The preference is given
to pyronaphthtoids, in which the mineral matter is not chemically tied with the shungite component and can
be separated at the stage of crushing. So far these rocks were not regarded as useful mineral material.
Nevertheless, the content of antraxolite in them can be as high as 15% and the accessible reserves are
estimated in hundred million tons.

BUTYMOJIMTOBBIE [TOPOJIbI OHEXXKCKOM CTPYKTYPbI — IIEPCIIEKTUBHOE CBIPBE JJ151
[MOJIYUEHI KOHIIEHTPATOB IIYHI'MTOBOI'O BEILIECTBA

M. M. ®ununnos, B. U. Kesiuu, I1. B. Measeaen

Hucmumym zeonoeuu, Kapenvckuii nayunviil yenmp PAH

HoBple HampaBieHuss NPaKTUYECKOrO MPUMEHEHMs IIYHTUTOHOCHBIX mopon Kapemuun - coszpganue
KOHCTPYKIIMOHHBIX MAaTEPHAJIOB U TEXHOJOTHHA MPOM3BOJICTBA HAHOKIIACTEPOB YTJIEPOIa, MOTYT OBITh peali30BaHEI
IpM pelIeHHH NpoGieMbl TOTYYeHHs KOHLEHTPATOB IWIyHruToBoro Bemectsa (ILB)' ¢ 301bHOCTBIO, He
npesblnaronen 1%.

Brepssie npo6aema oforamenus myHruTa’ LyHbICKOro MeCTOPOXKAeHHs OblIa mocTaBnesa B 1931 T.
(tabn. 1). B wuHctHTyTe «MEXAHOBP» m1pm o0orameHwN WCIONB30BAIN OIEpPAINI0 ApoOIeHus,
W3MEIbYCHHUSI M KOMIUIEKC METOJOB: PY4YHYIO pa30opKy, pas3feieHne B TSKEIBIX KUIKOCTIX, , Ha
KOHLIEHTPAMOHHBIX CTONaX, oTcaiuky, ¢uorauuto (SwmwmnH, 1931); Obuin moayueHnsl koHueHtpatsl 1B c
30JbpHOCTBIO O0Jeel5%. B wmucrturyTe IlpukiianHoil XMMUM TPOBOIMINCH HCCIEIOBaHUS 1O 00OTalleHHIO
pa3orpeTroro ImIyHTHTa IIyTeM BO3ICHCTBUSA Ha Hero razooOpasHoro xiuopa (PoxnmectBenckuit, 1932).
HauGouee 3¢ pexTuBHO mpolecc MpoTeKaeT MpHu TeMIepaType 1000°C, a MPOAYKTHI 00OTalIeHUs COAEPKATH
11,06% 30nbl. B TOM k€ MHCTUTYTE NMPOBOJUIUCH OMBITHl MO XJIOPUPOBAHUIO aHTpaKconMTa3 C UCXOJHOU
30JIBHOCTBIO OKOJIO 3%; MONy4eHBI MPOAYKTHI, conepxkamue 0,66% 3o0mbl. B 1984 r. (drokkues u ap.,1984) B
ONBITAX MO OGOTallleHHI0 MAKCOBHTOB' 3a)OTMHCKOIO MECTOPOXKICHHS MCIIOb30BAIN aBTOKIABHPOBAHHE B

! IllynruToBoe BemecTBo - opranmueckoe BemecTBo (OB), BXozsilee B COCTAaB OCAIOUYHBIX M BYJIKAHOTGHHO-
0CaJIOYHBIX IMOPOJ (CalpomesieBOS; MUTPAIIMOHHOE - OBIBIIME YIJIEBOIOPOJIbI, WM CMEIIAHHOE); HAXOIUTCS Ha
METaaHTPALUTOBOM CTaJ K yrieQUKaIn; COCTOUT U3 yriiepona — 95 — 98%, Bogopona, a3ota, cepsl, KUCIOpOa.

2 IIynruTsl - moponel, conxepxkamue oT 45 mo 80 % IIB; mMmeroT mapajurenenuneNaIbHyI0 OTAEIBHOCTD,
eUTOMOP(HBIC, OTHOCATCSA K CalpOOUTYMOJIMTOBBIM IIOPOJaM, CJIaraloT CyOIUTACTOBBIC TEla WM JIOKAJbHbBIC
YYaCTKH CPEIU MaKCOBHUTOB.

2 MaKcoBHTBI - TOPOIBL, copepranme ot 10 10 45 % I1IB, mI0THbIE, HeTHTOMOPQHBIE; OTHOCSTCS K
SKCTPY3UBHBIM CAlIPOOUTYMOIHUTOBEIM IOPOAM.

3 AHTPaKCOJHUTHI - TpUPOAHEIe OUTYMBI, comepxkut C - 96-99%.H - no 1,5%, N, S, O; V, Ni, Mo.

‘MakcoBuTBI - nopojsl, comepxkamue ot 10 go 45 % 1B, miotHble, nenuTOMOp(dHBIC; OTHOCATCS K
CanpoOUTYMOJUTOBBIM MTOPOJAM
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LIEJIOYHON Cpese, a TakKe TepMoOoOpaboOTKy € IeNblo ACTUAPATAIlK CII0J U IepeBoa APYTruX MUHEPAIOB B
aMop(HOE COCTOSHHUE, BBIACP)KUBAHNE B aBTOKJIABE, H30MpPATEIbHOE XUMHUECKOE PACTBOPEHUE B KHCIOTaX H
MOBTOpHOE aBTokJaBupoBaHue. B 2000 r. uccrnenoBaHa BO3MOXHOCTh mnpuMmeHeHus MI'C-cemapanuu u
WHIYKIIUOHHOTO paguope3oHancHoro merona (Cxkamaunkas u ap., 2000) ¢ menpo mosydeHus: KOHIEHTPAaTOB
C TOBBIMIEHHOW 3JIEKTPONPOBOJHOCTHIO; 3JIEKTPONPOBOAHOCTH IPOAYKTOB OOOTAIIEHHUS CYLIECTBEHHO
MOBBIIIAETCSA, OJHAKO UX 30IbHOCTh OCTAETCSI BEICOKOM.

Wrak, mnpu HUCIONB30BAHWM IIYHIMTOB M MaKCOBUTOB, KOTOPbIE€ TEHETHYECKH OTHOCATCS K
canpoOUTyMOJIUTOBEIM 1opoJaM (co cMemaHHbM OB - mepBUYHO-0Ca0YHBIM, 1 MUTPALIMOHHBIM ), IIpOOIeMa
MOJIy4EeHHS] KOHIIEHTPATOB IIYHTHTOBOTO BeIlecTBa He Obula penieHa. B ToM U Apyrom ciydae OCHOBHAs J10JIS
IIIB npuxonuTcs Ha OPraHOMUHEPAIbHBIE COECAMHEHUS, CHOPMHUPOBAHHBIC HAa KOJUIOMAHONH CTAaJUU PA3BUTHUS
KaK OpraHu4eckoro (IMPOTOUIYHTHTOBOTO), TaK W MHHEPaJIbHOTO BeElIeCTBAa. B HIYHIrHTaX M MaKCOBHUTaX
NEPBUYHBIE OPraHO-KPEMHHUCTBIE W OPraHO-IJIMHHUCTBIE TEJIU IPEJCTaBICHBl KPUITOKPUCTANINYECKUM
CEepUIIUTOM M KBapuem, ¢ KoTopbiMu IIIB coxpaHseT XWMHUYECKYIO CBS3b. OJTO IUIEHKH W TI00ynBl Ha
MTOBEPXHOCTH KOJJIOMOP(HBIX arperaToB M OTIAEIbHBIX KPHCTAJIIOB; B CEPUIUTE OHO TAK)KE HAXOIUTCS B
MEXKCJI0eBOM IpocTpaHcTBe. [Ipu apobiiennn nopoJ cBsa3b 11IB 1 MUHEpaIbHOTO BellecTBa He paspyliaeTcs,
MIO3TOMY 3KCIEPUMEHTaNIbHbIE PabOTHl MO 00OTAIICHUIO IIYHTHTOB M MaKCOBHUTOB, C C HCIIOJIb30BAHHEM
BecbMa TOHKOI'O W3MEJbUEHHS W (UIOTAlMHU, OKa3aduch Mano 3(Q¢eKTHBHBIMH. boiee CIOXHBIE CXEMBI:
TepMoynap, 00paboTKa KMCIOTaMHU U aBTOKJIABUPOBAHHME B MPHUCYTCTBHUH IEJI0YEH, SKOHOMUYECKH HEBBITO/BI,
¢ Mo3MIMi 3KoJioruu Hebe3omacHbl. Kpome Toro, riybokas xumMuueckas o0paboTKa BIHIET Ha CTPYKTYpY H
cpoiictBa IIIB.

Tab6muma 1
D¢} dexTnBHOCTH METOIOB 00OTANCHHS IIYHTUTOB U MAKCOBHUTOB
Oprauusauyus, Topora, ITokazarenu oboraleHus
MECTOPOXKJICHUE,
TOX HeXOHas Meronp! oboramenus B . .
HCCIeIOBaHUSA o bIXOJ1, %o Beixon, %
30JIbHOCTB, %
«MexaHOOp», Iysrur, 1. Pyunas pasbopka: ppaxmus >100 mm, 53 45
1932 . [ynsrekoe, 100-50 mm, 72 45
50 - 66 50-25 mm. 20,9 35
2. Paznenenue B TsokenbixX skuakocTsax ZnCl u CHBr; kinaccos
50-25 MM, 25-10 MM, 5-0,5 MM
a) C IVTOTHOCTBIO: 1,80-2,0 r/em’ 6 (k. 50 —25)| 29,5 -38,7
0) 2,2-2.4 r/em® 25 (k1. 5 —0,5) 80 — 84
B) uaMenpbueHue a0 200mer. 25
3. ®dnorarus (0074 mm):
a) OCHOBHAs + 4 MEPEYUCTKU 5,3% 25,7%
6) oGuxur nepex puotauueii mpu T = 600° C (15 Mun) MeHee 5 25
TUIX, 1932 1. [ynrur, [MpokanuBanue 1 00pabOTKa ra3000pa3HBIM XJIOPOM
[ynbrekoe 1. T =600 — 800°C HET JaHHBIX. 16,13
33,82 2. T=1000°C HET JIaHHBIX 11,06
Hucruryr Makcosut, 1. lllenovnas obpaborka B aBTokiase (k1. 10 — 15 mm, NaOH | HeT JaHHBIX 13,1
re€0JI0THH 3axorunckoe |150 r/m, T/2K 1/8,2 MlIla, T = ZOOOC, 20 yac.)
KapHI[ PAH, 66,4 2. To xe + kumnsraenne B HySO, (3 waca) HET JaHHBIX 12,8
1984 r. 3. TepmooGpa6oTka mpu 1100-1400°C (30 mun), 3aTem HET JaHHBIX 2,5
aBTOKIaBHpoBaHue (10 4.), KUTITYEHNE B MUHEPATBHBIX
krcnoTax (3 4.) ¥ MOBTOpHOE aBTOKJIaBUpoBaHue(S 4.)
MNucturyr MakcoBur, |l. UHAyKIIMOHHBIN pagnOpe30HAHCHBINH METOx 17,2 -8,8 | Ymensblnaercs B
TEOJIOTUHI 3a)KOTHHCKOE, IBa pasa
KapHI] PAH, | Makcosckoe,
2002 r Iloncoconse, 2. MI'C-cenapanus okoyio 13 He mensiercs
Kapnasomnox
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Tabimma 2

XUMHUYECKUNA COCTaB aHTPAKCOJIUTOB

Tun aHTpaKCoNUTa, MECTO 0TOOPA | BiaskHOCTS, o cf He N gdaf 0%t
o 3051bHOCTB, %0 o o o o o
00pasoB (KOJUYECTBO) % % % % % %
IMuponadronn, Cyiicaps (1) 7.7 0,45 98,77 0,25 0,15 0,83 (O+S)
Texronadroun, llynsra (3) 4,5 1,2 97,53 0,64 0,79 0,33 0,70

[Ipumeuanune: daf— B pacueTe Ha cyxoe BEUIECTBO

[Ipennomnaraercs, uTo mpoOnemMa mosrydeHuss KoHneHTpaToB IIIB moker OBITH pemieHa IyTeM mepexoja Ha
OUTYMOJIMTOBBIE TOPOABI (TIECYaHUKH, TY(PONECYAHUKH, AJIEBPOJIHUTHI, OPEKUYUPOBAHHBIC NOJIOMUTHI M JIMIUTHI), B
kotopeix IIIB mpencraBieHO aHTPAKCOIMTOM, T. €. SBJISAETCS MHUTPALMOHHBIM W 3aHMMAcT B HHUX JINOO MOPOBOE
MIPOCTPAHCTBO, JTHOO MPUCYTCTBYET B BHJE IIeMEHTa Opekumii. B 3THX mopojax MUHEpaIbHOE BEIIECTBO XUMHUECKU
He cBs3aHo ¢ 1B, T. e. ux pa3geneHre BO3MOXHO yXe B Iporecce ApoOnenus. [Ipu 3ToM mpeamodreHne cieayer
OTIaTh MOPOAaM-KoJUIeKTopaMm muponadrounmos. B Kapenuu momoGHbIe MOPOBI 0 HACTOSIIETO BPEMEHH BOOOIIE
HE paccMaTpUBaJIUCh KaK MOJE3HOE UCKOMAeMOe, OJIHAKO UX MIPOrHO3HBIE PECYPCHl OIIEHUBAIOTCS B COTHU MJIH TOHH,
a cofep)kKaHUe B HUX aHTPAKCOIUTA MOXKET JOCTUTATh 15%.
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REGIONAL EXPLORATIONS OF NATURAL STONE IN FINLAND

P. Hiirmi', H. Luodes’, O. Selonen’

! Geological Survey of Finland (Espoo)
2 Geological Survey of Finland (Kuopio)

At the Geological Survey of Finland (GTK), regional explorations of natural stone have been in progress since
1988. The aim has been to explore bedrock outcrops on a certain region to find prospects suitable for natural stone
production. Furthermore environmental aspects have been noticed. The work has been carried out jointly with the
regional authorities and generally financed by European regional development funding.

Until now the regional explorations of natural stone cover a total of approx. 12 000 bedrock outcrops,
covering roughly 30% of Finland’s land area. The explorations began from eastern Finland. The aim is to explore the
whole Finland by the same methods.

The main method in the regional natural stone exploration is based on a conventional geological mapping. The
colour and texture of rock type is very carefully noticed during the exploration. The spacing of fractures are
measured or estimated carefully. Different kinds of samples are taken, and also GPR (ground penetrating radar) is
used in selected areas.

The exploration has shown that less than 4 % of the bedrock outcrops studied could be suitable for
natural stone production. The amount and type of these prospect areas varies in different regions and depends
the bedrock geology of the regions. In these areas detailed explorations and more sampling should be done in
prospect scale that means detailed mapping along traverses, sampling, GPR, and core drilling.
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