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JlaHHasI cTaThs MOCBSIIeHA U3YYEHNUIO OCOOEHHOCTE MUHEPaJIbHOTO COCTaBa U reHe3uca OeH-
TOHUTOBBIX TJIMH MecTopoxaeHus Jdecsartoiit Xyrop (10-it Xyrop) pacnoynioxkeHHoro B Pecriybimke
Xaxkacus. KoMrmuiekcoM MeTogoB oxapaKTepru30BaHbI COCTaB, CTPOSHNE 1 CBOICTBA OEHTOHUTOBBIX
[JIMH MecTopoxaeHus. Ha ocHOBaHMY reoJIorMyecKoro CTpoeHusl, TaHHbBIX 110 TEKTOHUYECKOMY U
MHUHepareHM4YeCKoOMy pailOHMPOBAHUIO MECTOPOXKIEHNE OTHECEHO K 0C000MY (hOpMAITMOHHO-TeHEe-
TUYECKOMY THUITy MECTOPOXKIEHUI, 3ajeraloliunx cped yrjaeHOCHBIX opo. B npeaenax naHHOM
OGEHTOHUTOHOCHOI TTPOBUHIIMM BbIIEIEHBI IEPCTIEKTUBHBIC YUACTKHM HAa TIOMCKU OEHTOHUTOB.

Kiouesbie ciioBa: 06 HTOHUTOBBIE TJIMHBI, MI/IHCpaﬂbHHﬂ CcoCTaB, MOHTMOPUWJIJIOHUT

BBepeHue

MectopoxaeHue 10-ii Xyrop HaxonuTcs Ha tore KpacHosipckoro Kpas B 8 KM 10ro-
3anagHee ropoga YepHoropcka YcTb-AbakaHCKOro paiioHa Pecnybauku Xakacusi u
SIBJISICTCSI OCHOBHOI CHIPheBOI 0a30i1 06 HTOHUTOBEIX ITTMH Poccun.

bnaromapst cBonM KaueCTBEHHBIM XapaKTepUCTUKaM OSHTOHUTHI JAHHOT'O MECTO-
POXIECHMS IIMPOKO UCHOJB3YIOTCS B JUTCMHON U METAJLIYPIrUYE€CKOM IPOMBIIILICH-
HoctHh. OgHako B 6oabIMHCTBe poccuiickux 'OCTos [1] u TY ucnons3yoTcs ycTa-
pEBIIIEe METObI OMpeneeHUs ConepKaHsI MOHTMOPUJUIOHNTA, OCHOBaHHBIE Ha ajI-
copOuMK OpraHMYeCcKUX Kpacutesieii. B pe3yinbraTe nmpoBeaeHHBIX UCCIIETOBAHMI
MHUHEPAIHFHOIO COCTaBa COBPEMEHHBIMH METOIAMU PEHTTCHOBCKOM AU(paKIINU yaa-
JIOCH OIIPEICIINTD pealbHOE Colep:KaHe MOHTMOPMJUIOHNTA B BAJIOBOII ITpo0Oe 1 (ppak-
muu < 0,5 MKM.

BeHTOHUTHI TaHHOTO MECTOPOXIEHHUS UMEIOT BYJIKAHOT€HHO-0CaT0YHbIN T€HE31C
U CBSI3aHbI C pa3IoKeHUEM BYJIKAaHUYECKMX CTEKOJI, [NIaBHBIM 00pa30M BYJIKAaHUUECKMUX
TydoB. B cTpyKTYypHOM ILIaHE palioOH MECTOPOKIACHMS BXOOUT B COCTaB MUHYCMHCKO-

* Pabora BbIMoIHEHA Mpy (puHaHcoBo# nonaepxkke Poccuiickoro Hayunoro @oxna (rmpoexr
Nel6-17-10270).
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ro KaMEHHOYTOJIbHOTO OacceitHa. JIJiss JTaHHOTO MECTOPOXKIEHMS XapaKTepHa rmapare-
HETUYECKasl CBSA3b MEXIY YIJICHOCHBIMU TOJIIIIAMU, TY(POTeHHBIM MaTepUAaIOM 1 OCH-
TOHUTOBBIMU IIMHAMHU, HA OCHOBAaHMHU Y€TO OHO MOXET OBITh OTHECEHO K 0COOOMY
(hopMalIIOHHO-T€HETUYECKOMY TUITY MECTOPOXKICHUIA, 3aIeTalolIX CPEAU YIIIEHOCHBIX
Mopox.

MaTtepuanbi u meToAabl

MarepuanoM AJjis KcclieT0BaHUSI MTOCTYXKMUIU 00pa31bl 06 HTOHUTOBBIX ITUH MECTO-
poxaenus Hecareiit Xytop, ipegoctaBiaeHHbIe KoMnaHueit OO0 «beHTOHUT» (WWW.
bentonit.ru). B xome uccienoBaHus n3y4aanchb 00pa3ibl MIPUPOIHBIX IJIMH, a TAKXKE UX
toHKonucrepcHbie ¢ppakuuu (< 0,5 MxM). @Opakius < 0,5 MKM moJrydaiach U3 oopas-
IIOB KOMOBBIX OCHTOHUTOBEIX IVIMH IIyTeM MHOTOKPATHOTO IUCIIEpTUPOBaBaHUSI, OT-
CTauBaHUS B BOTHOM CT0j10¢ U eHTpudyruposanus mpu 5000 006/MUH. B TeueHHUE
15—45 muH. CopepxaHue MOHTMOpWIIOHUTA (He MeHee 92—95%) u KBapiia B OTO-
OpaHHOI (ppaKLIUM OIpPeaeIsiIOCh METOIOM PEHTTEHOBCKOM AU(MPaKIIUU.

PeHtreHonudpakiimoOHHBIN aHaIM3 00pa310B IMIPOBOIMIICS MPY MOMOIIM PEHTTE-
HoBckoro audpakromerpa ULTIMA-IV komnanuu Rigaku, Simonust. Pabounii pe-
KuM — 40 kB — 40 mA, MenHoe U3NTydeHUe, HUKeJIeBbIi (DUIBTP, AUAIla30H U3Mepe-
HU — 3—65°20, mar no yriny ckanuposaHust 0,02°20, moynpoBOIHUKOBbIN IETEKTOP
HoBoro nokoneHus — DTex/Ultra, ckopocTb cKaHUpoBaHUST — 5°20/MUH.

OnpeneneHne KOHIEHTPALMY IIOPOI000Pa3yIOIIX JIEMEHTOB B IIp00ax BHIITOJ -
HSJIOCh METOIOM peHTTeHOodIyopecuieHTHOTO aHanu3a (XRF) Ha criekrpomeTpe 1mo-
clienoBaTesbHOTO AeiicTBus Axios Advanced nmpousBoactBa komnanuu PANalytical
(Hunepnanabl). CneKTpoMeTp CHAOXEeH peHTIeHOBCKOM TPyOKOI MOILIIHOCThIO 4 KBT
¢ Rh anogoM. MakcumanbsHoe HanpstkeHUe Ha Tpyoke 60 KB, MakcuMaIbHBIN aHOHBI
TOK — 160 MA.

OnpenesieHre eMKOCTH KaTuoHHOro ooMeHa (EKQO) nmpoBoauiock MeToaoM aacopo-
LIMH KPaCUTEJISI METUIIEHOBOTO ro1y6oro B cootBeTcTBUU ¢ TOCT 21283-93 [1].

Hnsa onpeneneHust yaeabHOM MOBEPXHOCTU 00pa3lloB UCIIOIb30BaJICcs MpUdop
COPBU-M, pazpabotannsiii nHcTuTyTOM KaTtanuia uM. [.K. bopeckoBa CO PAH.
IMTpucop COPBU-M npenHaszHaueH Ijis U3MepeHUs yISTbHON MOBEPXHOCTH TUCTIEPC-
HBIX U IOPUCTBIX MaTepHaIoB IIyTeM CpaBHEHUSI 00beMOB rasza-ajacopoara, copoupye-
MOTO MCCIIEAYeMbIM 00pa3lioM U CTaHZAPTHHIM 00pa3lioM MaTepHaja ¢ U3BECTHOM
yIeJIbHOI ITOBEPXHOCTHIO. B KauecTBe ra3a-HOCUTEIISI UCITOIb30BaJICs Ta3000pa3HbIi
reauii TY 0271-001-45905715-02 (mapka 6.0, o0beMHas 1ojisg He MeHee 99,9999%).

HMHTepnpeTanus reojjorniyeckoii mHGopMaluy Oblia IIpoBeaeHa Ha OCHOBAHUU
re0JIOTMYECKIX MAapIIPYTOB, a TAK3KE M3ydeHUsT POHIOBBLIX MAaTepHUAaJIOB (T€0JIOTNYeCKIe
KapThl, KapThl TCKTOHMYECKOTO M MIHEPAreHeTHIeCKOTO pailoOHMPOBAHMSI ).

PeaynbTaTbl U nx 06CcyXXaeHue

T'eonormyeckoe crpoenne. [noians paitoHa pacronaraercs B IEHTPaJIbHOM YacTu
IOxHO-MuHYyCHHCKOM BITAAMHBI M UMEET BECbMa MPOCTOE TEKTOHMYECKOE CTPOSHME.
MecrtopoxaeHue pacioiaraeTcs B Ipeaeiax pa3BUTUSI 00pa30BaHUIl CApCKOM CBUTHI,
KOTOpasi BXOAUT B COCTAB KOHTUHEHTAIbHOM Ty(hO-IeCYaHO-INIMHUCTOM YIJIEHOCHOM
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(hopMmarru KaMeHHOYTOJILHOTO BO3pacTa, BhIMOIHsIO11IeH YepHoropckyto mynbay FOx-
HO-MUHYCUHCKOM BIIAAVHEI.

YepHoropckasi MyJibJa IMpeAcTaBisieT CO00i MIOCKOIOHHYIO CUHKIIMHAJD, 3aHU -
MaIoLILYIO ruTomans okoso 850 km? (puc. 1). YronbHast hopMaLusi, BHITOTHSIIONIAST
MYyJIbIY, ABJISIETCSI O6HTOHMTOHOCHOM. Popmaliys ciioxeHa Tydamu, TyhhbUuTaMu, KOH-
rJioMepaTaMH, TieCYaHUKaMU, aJIeBPOJIMTaMU, apTMIIMTaMU, U3BECTHIKAMU, YIJIUCThI-
MM TOPOAAMU € TIJIaCTaMU U MPOCTIOSIMU yIyieil 1 6eHToHUTOB. [Topomgoobpasyoimm
MMHEpaJIOM OEHTOHUTOB SIBJISICTCSI MOHTMOPUJUIOHUT, KOTOPBIM 00pa30BaH I10 IIUPO-
KJIaCTUYECKOMY MaTepuaiy. 3ajieraHre Iopo B IIpeAeiax MECTOPOXKICHUS MOHOKIIM -
HaJIbHOE C CEBEPO-BOCTOUYHBLIM IIPOCTUPAHUEM U MTaJcHUEM Ha I0r0-BOCTOK IO, YIJIOM
6—8 rpaz. I1o mageHuIo wIacTel MpociexeHsl Ha 100—125 M rmy6uHoit 25 M. TekTo-
HUYECKMX HApYIICHUI B IIpeAeiaX MeCTOPOXKICHNSI He 00HapyXeHo. YeTBepTUUHBIE
OTJIOKEHUSI UMEIOT He3HAYUTEIBHYIO (10 1 M) MOLITHOCTD U MIPEICTABICHBI CYTJIMHKA-
MM, CyHIECSIMHU U TIECKAMMU.

dparMeHT rocyaapCcTBEHHON reonornyeckomn KapTbl
nucta N-46-XX, nsgasHHon B 2001 r.
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@ MecTopoxenve GEHTOHUTOBbIX MKH 10-4 XyTop

Puc. 1. O630pHas reosiornyeckas kapta YepHoropckoi mynbapsl. Macwtab 1:200000 [2]
[Survey geological map of Chernogorskiy basin. Scale 1:200000]

B cocTaBe 6EHTOHMTOHOCHBIX OTJIOXEHUI IO JIUTOJOTMYECKOMY COCTaBY BhIIEISI-
€TCs ISATh Mavek: MOJACTUIAIONIAs, HUDKHSIS MPOAYKTUBHAS, MEXXIIPOAYKTUBHAS, BEPX-
HSS TIPOAYKTUMBHAS U MepekpbiBatolias. CyMMapHble 3aMachl MECTOPOXICHUS
10-11 XyTop 1o cocrossHmio Ha 2014 I. cocTaBIsIOT 4 MJIH T OSHTOHUTOBOM IJIMHHI [2].

I'ene3uc 6eHTOHMTOBBIX IIMH MecTOpoKaeHus 10-ii XyTop. beHTOHUTHI TaHHOTO Me-
CTOPOXKICHUS UMEIOT BYJIKAHOTCHHO-0CAIOYHBII TeHEe31C U CBA3aHBI C Pa3I0XKeHUEM
BYJIKAHWYECKUX CTEKOJI, INIaBHBIM 00pa3oM ByJKaHUYEeCKUX Ty(doB. ByakaHoreHHO-
0CaIoYHbIE MECTOPOXACHNSI OEHTOHUTOB (DOPMUPYIOTCS MyTEM TaIbMUPOJIN3a — MO -
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BOJIHOTO IIpeo0pa30BaHMs BYJIKAaHUUECKUX IIEIUIOB U IPYTOro MUPOKIACTUIECKOTO
Marepuana.

B xuMuyecKoM OTHOIIIEHMH MPOIIECC IOABOIHOTO IIPe00pa30BaHMS — TaJIbMUPO-
JIM3a HAYMHAETCSI OMHOBPEMEHHO C HAaKOILJIEHUEM OCaiKa 1 3aBePIIaeTCs B OCHOBHOM
VK€ B CTaIMIO KaTareHe3a — paHHero AuareHesa, Koraa mporCcXoauT IeBUTpU UKL
CTeKJIa TTeTUIOB 1 pa3pylleHne IMOCIeTHETO IyTeM TpaHchOopMallii U BXOXKIESHUS B €TO
COCTaB 0OJIBIIOrO KOJIMYECTBA BOIHI.

B 1m1e/109HBIX YCIOBUSIX BYJIKAHUISCKIE CTEKIIA SIBJITIOTCS HEYCTOMIMBBIMU U B KO-
HEYHOM CYeTe IIPeBpallaloTCs B MOHTMOPWUIOHUT. [1o aHamorum ¢ coBpeMeHHBIMU
TUAPOTEPMaIbHBIMU CUCTEMAaMU, KOTOPBIE MOTYT CYIIIECTBOBATh HECKOJILKO COTEH JIET,
MOXKHO IPEIT0JI0XUTh, YTO TUApaTallMs CTEKJIAa U €T0 MOCJIeAyIolee 3aMellleHNe MOHT-
MOPUJIJIOHUTOM MOTYT IpoucxoauTs B TeueHue 100—300 net u 6osiee. [1pu aTOM TEM-
neparypa Bapsupyet ot 50—60 1o 100—150 °C.

M mectopoxnerus 10-i XyTop XapakTepHa IapareHeTHIecKasi CBSI3b MEXKIY yIJIe-
HOCHBIMU TOJIIaMH, 06 HTOHUTOBBIMU IJIMHAMU U TY(OTeHHBIM MaTepranioM. CBsI3b
MEXITy OEHTOHUTOBBIMU TJIMHAMM 1 YIJIEHOCHBIMU OTJIOKEHUSIMU OOBSICHSIETCS TEM,
YTO OTHOM U3 OTIMYMTEIbHBIX YePT UCKOIAaeMBbIX YIJICH SIBISIETCS UX (halldaIbHOE pa3-
HooOpa3ue, onpeaesgionnecss HabopoM reHeTUIECKHX TUITOB OCaIKOB, BKJTIOUas BYJI-
KaHOTEeHHBIE U BYJIKAHOT€HHO-0CAA0YHBIE. YCI0BUS 0CaIKOHAKOITICHMS NCKOITaeMbIX
VIJICH SIBJISTIOTCSI OJIAaTOIIPHUSITHBIMH TSI 00pa30BaHUSI OCHTOHUTOB 13 BYJIKAHUIECKO-
Io IeTia: IpuOpeXHbIe MEJIKOBOIHbBIE O0AaCCEIHbI, 3aJIMBBI, 03€pa Ui 00JIOTa CO CTO-
sTYeH TTpeCHOM MJTN OTTpeCHEeHHO Bomoit. Kak rpaBuiio, MecTopoxXneHnsI 06 HTOHUTOB,
OTHOCSIIIIMECS K BbIIIIEYKa3aHHOMY THUITY, 00pa3yoT OEHTOHUTOBBIE TTPOBUHIIUM, YTO
CBSI3aHO C IIMPOKUM pacIIpOCTpaHEHNUEM YTOJBHBIX 0aCCEITHOB 1 CITOCOOHOCTHIO K
JaTbHEMY TIepeHOCY BYJIKAHUYECKOTO TIETIIA.

s NS

fy
g < {
B 1 caHTMMeTpe 15 kunomeTpos |
15 0 15 30 45 60 KM g){%(
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Puc. 2. MYHYCUHCKNIN KaMEeHHOYTroJbHbIN BacceliH (CTpyHuH, KaBuukas) [3].
YepHbIM LLBETOM NOMEYEHbI KAMEHHOYrOMbHble 6aCCeNHbI
[Minusinskiy coal-bearing basin (Strunin, Kovickaya) [3].
Coal basins are marked with black color]
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Kpome mectopoxaenust 10-it Xyrop, Ha JaHHbBI MOMEHT B Pecrniybinke Xakacusi
B npuaenax YepHoropckoro u M3bIxckKoro KaMeHHOYTOJIbHBIX paiioHOB MUHYCHMHCKO-
ro KaMEHHOYTOJIbHOT0 6acceitHa nu3BecTHbl Kapakykckoe, M3bixckoe u IToaciHeHbCKOE
MEeCTOPOXKIEHUST OEHTOHUTOBBIX IJIMH, KOTOPBIE TAKXKE MMEIOT BYyJIKAHOT€HHO-0Ca104-
HbBII TeHEe3MC U JIOKAJIM30BaHhbI B IIpeesiaX pa3BUTUS KOHTUHEHTAIbHOM Tydho-Tecya-
HO-TJIMHUCTOM YIJIEHOCHOM (popMallMi KaAMEHHOYTOJIbHOTO Bo3pacTa (puc. 2). Takum
00pa3oM, Bcs yriieHOCHas (popmaliuis, BBHITOIHSIOIIAs MYJIbAY, SIBJISIETCS OEHTOHUTO-
HOCHOM.

B pesynbrare cTpyKTypHOTO aHajIM3a YCTaHOBJIEHO, YTO, IIOMUMO YepHOropcKoro
1 MI3BIXCKOTr0 KAMEHHOYTOJIbHBIX PAOHOB, MOTEHIIMAIbHO OCHTOHUTOHOCHBIMU MOXK-
HO CYMTATh OTJIOXKEHUA HIXKHero kapoona (C,,, — C,,,) beiickoro n ACKM3cKoro ka-
MEHHOYTOJIBHBIX pailOHOB.

Crout oTMEeTUTh, 4TO noMuMo KOxxHo-MUHYCMHCKOM BITaguHEL, B Poccun Takke
BBIIEIISIOTCS U ApYrue OCHTOHUTOHOCHBIE ITPOBUHIINM, IPUYPOUYSHHBIE K YTOJIbHBIM
bacceiiHaM, a MMEHHO: OEHTOHUTOBBIE ITPOBMHIIMU, PACIIOIOXEHHbIE Ha 0. CaxalluH,
B KeMmepoBckoit 1 PoctoBckoii obaactsx [3].

MumnepajbHblii cocTaB. MuHepalbHBIN COCTaB OEHTOHUTOB MecTopoxXaeHus 10-i
XyTop ObLT paccurTaH MU IIOMOILIM METOAa ITOPOIIKOBOM pEHTTEHOBCKOM rbpaKIIvu,
KOTOPBIA Ha HACTOSIIIMI MOMEHT IIPM3HAH CaMbIM AE€MCTBEHHBIM JJIs1 peIlIeHUsI I10-
IoOHBIX 3ama4. ComepkaHue MOHTMOPUJUIOHNUTA B O6HTOHUTOBOM IJIMHE, IIPEI0CTaB-
JIEHHOM [Tl UcclienoBaHusl, coctanisieT 77,1%, cpenu Npyrux IIMHUCTBIX MUHEPAJIOB
naeHTuUIMPoBaH ToabKo KaosuHUT 0,7%. Hapsiny ¢ TIMHUCTBIMA MUHEPAJIaMU, B
IIOpOJIe IPUCYTCTBYIOT KBapll, MUKPOKJIMH, aJIbOUT, KaJIBIIUT M 00JIOMKH yIJIst. B 3a-
BHCHMOCTH OT IIJIaCTa B HE3HAYMTEIbHOM KoJTmdecTBe (MeHee 1 %) MOTyT ITpUCYTCTBO-
BaTh TUIIC U MUPUT. PeHTreHoBcKas AudpakiimoHHas: KapTuHa HEOPUEHTUPOBAHHOTO
npenapara mpeAcTaBieHa Ha puc. 3. MuHepaIbHBIN COCTaB MPUBENEH B Ta0. 1.
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Puc. 3. PeHTreHoBckne andpakumoHHbIE KAPTUHbI:

a) HEOPUEHTMPOBAHHOIO Npenaparta 06pasua 6EHTOHUTOBOW MNHLI MecTopoxaeHus 10-1 XyTop;
6) dparMeHTbl OPUEHTUPOBAHHBLIX 00Pa3LLOB NpMpoaHoro obpasua (1) n ppakumm < 0,5 Mkm (2).
MeXnnockoCTHbIE PACCTOSIHUS AaHbl B aHICTpeMax
[X-ray diffraction pictures: a) unoriented sample of bentonite clay from 10" Khutor deposit;

b) fragment of oriented sample of natural clay (1) and < 0,5 mkm fraction (2).

Interlayer space is written in angstroms]
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Tabnuua 1
MuHepanbHbIli cocTaB 06pa3uoB, % [Mineral composition of the samples, %]
MoHTMOopunnonuT | Kaonuuut | Keapu, MwukpoknuH | Anbbut | Kanbuut
[montmorillonite] [kaolinite] | [quartz] | [microcline] [albite] [calcite]
Banoswiit o6pasen, | 44 4 07 133 |33 49 07
[Natural sample]
®dpakumsa < 0,5 MKm
[< 0,5 mkm fraction] 93,5 0 46 0 0 1.8

MOHTMOPUIITIOHUT OIpeesIeH IT0 HECKOILKIM A (PpaKIIMOHHBIM pediiekcaM, oc-
HOBHBIE U3 KOTopbIX — 14,3 1 12,6 A (001), 4,9 A (003), 4,49 A (02; 11), 2,56 A (20;
13), 1,498 A (060). Ksapi nuarHocTupyeTcs 1o HECKOJIBKUM pediekcam — 3,34 A,
425A,2,46 A, 2,28 A, 1,82 A, 1,54 A. TlosneBble mMaThl psAfa albOUT-aHOPTUT AAIOT
HECKOJIbKUX peIEKCOB, HO U3-3a HU3KUX COAePKaHUI Ha fudpakTorpaMMe oTMeva-
eTcsl ToJIbKO cepust B obnactu 3,21-3,19 A, 4,03 A, 3,78 A. KaoauHuUT 1MarHocTupyer-
cs1 TOJIBKO 1o oHOMY pediiekcy — 7,14 A (001).

Boigenennas gpakuus < 0,5 MKM B 3HAUUTEbHOM CTeNeHU o0oraiieHa MOHTMO-
PWUIOHUTOM, COAepKaHNe KBaplla, IIOJIeBhIX IIIATOB, KAOJMHUTA PE3KO CHUKEHO.
[Ipu 3TOM MeHsIeTCSI He TOJIbKO MUHEPAIbHBIN COCTAB B 1IEJIOM, HO U COCTaB MOHTMO-
pwionnta. U3aMeHeHne MEeXIIIIOCKOCTHOTO paccTossHUs 0a3anbHoro peduekca (001)
¢ 14,2 10 12,4 A (cM. puc. 3) cBUIETENBCTBYET O NpeobagaHuu KaTnoHos Ca u Mg B
cocTaBe MOTJIOIIEHHOT0 KOMIUIEKCa MOHTMOPWJLIOHUTA BaJIOBOM ITPOOKI M O TIpeo0-
nagaHuu Na-¢hopMbl MOHTMOpUILIOHUTA BO ppakumu < 0,5 MkM. Ha nudpakiimoHHBIX
KapTUHAaX HEOPHEeHTUPOBAHHOIO MpeIlapaTa M OpUeHTUPOBAHHOTO IIpernapaTa B BO3-
IIYIITHO-CYXOM COCTOSTHUM OTMeuaeTcs cyioxHas popma pednekca (001) ¢ oTpakeHm-
amu 14,21 12,6 A.

Takum oO6pa3oM, MOXHO YTBEpPKIaTh, YTO B COCTaBe MPUPOIHON OEHTOHUTOBOM
[JIMHBI IPUCYTCTBYIOT MOHTMOPWIJIOHUTHI C Pa3HBIM COCTaBOM ITOIVIOIIEHHOTO KOM-
IjieKca, B TO BpeMsI KaK B COCTaBe TOHKOM (ppaKlMM 3HAUYMTEIbHO npeodnagaeT Na-
¢dopMa MOHTMOPWTIOHUTA. Na-MOHTMOPWIOHUTHI OTJIMYAIOTCS MEHBIITUMU pa3Me-
paMu KpUCTAJUIUTOB, ITI03TOMY IIpeobiianaHue 3Toii (hOpMbI B TOHKOH (ppaKIIny 110
CpaBHEHMUIO C BaJIOBBIM 00pa3IioM IJIMHBI BIIOJIHE €CTECTBEHHO U XapaKTePHO IIJISI MHO-
Ir'MX OEHTOHUTOBBIX TJIMH.

XUMUYECKHUI COCTaB BaJI0BOI0 o0pasia v IMUHUCTOM ppakimm < 0,5 MKM NpuBeaeH
B Tab. 2. smMepenHoe conepxanue C g, coctasnser 0,63%, Copr — 0,04%.

Tabnua 2

XvMuueckunii cocTae NPUPOAHbIX GEHTOHUTOBbIX MMUH U dpakuum < 0,5 Mkm (%)
[Chemical composition of natural samples and < 0,5 mkm fraction (%)]

ANn* | Na,O | MgO | Al,O, | SiO, | K,0 | CaO | TiO, | MnO |Fe,04 | P,0s

Banosbliii o6pasey,

764 |1,04 |296 |18,10 (61,71 |1,01 (2,24 [0,74 |0,09 (4,23 |0,14
[Natural sample]

®pakuma < 0,5Mkm
[< 0,5 mkm 7,21 2,04 |3,48 |[21,19 |58,87 0,64 (1,38 [0,77 |0,021 (4,17 |0,08
fraction]

* MMM — notepw npu npokanueaHum [losses on ignition]
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B cocTtaBe TOHKOIUCTIEPCHOW TTIMHUCTOM (ppakiiuy 6EHTOHUTA YBETUYUBAETCS CO-
JIepXXaHue aJJFlOMUHUS U MarHUSI, KOTOPBIC 3aHUMAIOT OKTa3IpUICCKIE MO3UIINH, a
TaKKe ColIepKaHne HaTPUSs, PacIIojlaraloiierocst B MeXKCJIOEBBIX IMTO3UIIUsIX. B ToHKOI
(pakiuuy yMeHbIIIaeTCs CoAepKaHe KaabIMsl, TAKXKE 3aHMMAIOIIETr0 MEeXCI0EBbIe
MO3UIIUM, YTO COTIACyeTCs C TaHHBIMU PEHTETHOAM(PaKIIMOHHOTO aHaIu3a. YBeu-
YeHNre B BaJIOBOU MpoOe KPeMHUS 1 KaJus CBSI3aHO C 00Jiee BBICOKMM COIEP>KaHUEM
KBaplia, MOJIeBbIX IITIATOB U WJIJIMTA.

Benmunza emxkoctn KatmoHHOT0 oOMeHa (EKO) mpupoaHbeIX 66 HTOHUTOBBIX IJIMH
coctaBisieT 35—45 mr-oks/100 r 1 yBeamuuBaetcs 10 80—90 mr-sk8/100 r B 06pasuax
dbpakunu < 0,5 MKM. 3HaYeHMe TUIOIIANHN YIETbHOW TIOBEPXHOCTH (Sy,;) MPUPOIHBIX
GEHTOHUTOBBIX NIMH cocTaBsieT 22 M%/r. Takie HU3KYe 3HAYCHNUS 110 CPABHEHMUIO C
JIPYTUMMU OEHTOHUTOBBIMY INIMHAMH (HAaIIpuMep, IJIsi OEHTOHMTOBBIX ITMH MECTOPOXK-
nenus Taranckoe EKO = 85 mroks/100 1, S, = 110 M2/T) OOBSICHSIETCSI, BEPOSITHO,
OTHOCHUTEILHO HU3KUM CJIOEBBIM 3apsSiIOM M HeOOJIBIION TOIIIMHOM ABOMHOIO BJICK-
TPUYECKOTO CJI0SI, YTO MPUBOIUT K CHJIBHOMY B3aMMOIECHCTBUIO YACTUII MEXIY COOOI
¢ 00pa3oBaHMEM KPYITHBIX U KPETIKHX arperaTtos.

3aknioyeHue

B pesynbraTe mpoBeAeHHBIX UCCIeI0BAaHUI YIAIOCh pacCUUTaTh KOPPEKTHOE CO-
JepKaHue MOHTMOPUJUIOHMTA B O6HTOHUTOBBIX ITTMHAX MeCTopoxkneHus JdecsaTbiii Xy-
top. [1onyyeHHBIEe JaHHBIE CBUIAETEIBCTBYIOT O KaJIbIINE€BO-MarHe31uajJbHOM COCTaBe
ITOTJIOIIEHHOTO KOMITJIEKCa BaJIOBOM ITPOOKI, UYTO U SIBJISIETCSI IPUIMHOM HU3KMX I10-
kazateneit EKO (35—45 mr-9x8/100 r). OgHaKo B cOCTaBe TOHKOAUCIIEPCHOM TJIMHU-
croii ¢ppakumu (< 0,5 MkM) mpeob1agaeT HaTpoBast GopMa MOHTMOPWJIOHUTA, 33 CYET
yero nmokasareau EKO B TonkoaucnepcHoit ppakimu nocturamT 80—90 mr-sxs/100 1.
Taxum 006pa3oM, olpeaeaeHre CoaepKaHusl MOHTMOPMJUIOHWTA METOAAMU aICOPOLIUUI
OpraHMYECKUX KpacuTesiei SIBIsIeTCS HEKOPPEKTHBIM U 3a4acTyI0 MOXKET BBECTH B 3a-
onyxaeHue. Crieunduyeckue CBoiicTBa MOHTMOPUJIJIOHMTA JAHHOTO MECTOPOXKICHMS,
IMO-BUIMMOMY, CBSI3aHBI C 0OCOOCHHOCTSIMU €T0 00pa3oBaHMsI. MI3ydeHHbIE 06 HTOHUTHI
OTHOCSITCSI K 0CO00MY (DOPMAIIIOHHO-TEHETUIECKOMY TUITY MECTOPOXKICHUI, IIPUYPO-
YEHHBIX K YTOJIbHBIM OacceitHaM. Ha ocHOBaHUM reoIornyeckKux KapT U CTPYKTYPHO-
ro paliloHMpOBaHUs ObLIa BblAeAeHa O6 HTOHUTOHOCHASI IIPOBUHIIMS U JaHbI PEKOMEH-
JaIY 110 JaTbHEMIITUM TTOMCKaM OEHTOHUTOBBIX INIMH C LeJIbI0 pacIIMpEeHUs] MUHE-
paJIbHO-ChIpbeBOil 6a3b1 CUOUPCKOTO (heaepaibHOro OKpyra.

© benoycos I1.E., Kpymnckas B.B., 3akycun C.B., Kurapes B.B., 2017
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BENTONITE CLAYS FROM 10™ KHUTOR DEPOSITE: FEATURES
OF GENESIS, COMPOSITION AND ADSORPTION PROPERTIES

P.E. Belousov', V.V. Krupskaya!-2, S.V. Zakusin'-2, V.V. Zhigarev®

Hnstitute of Ore Geology, Petrography, Mineralogy and Geochemistry, RAS
Staromonetnyyj per., 35, Moscow, Russia, 119017
2 Lomonosov Moscow State University
Leninskie gory, 1, Moscow, Russia, 119991
3Siberian Federal University
Svobodnyyj prospekt, 79, Krasnoyarsk, Russia, 660041

The article is dedicated to the study of mineral composition and genesis of Desiatiy Khutor deposit
of bentonite clays located in the Republic of Khakasia. The mineral composition of natural samples
and fraction < 0.5 mm was studied in details by X-ray diffraction. On the basis of the geological structure,
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tectonic and mineragenous zoning data, the deposit was designated to a particular genetic type of
deposits, lying among coal-bearing rocks. Promising areas for bentonite exploration were highlighted
within this bentonite- bearing province.

Key words: bentonite clay, mineral composition, montomorillonite, 10" Khutor deposit, x-ray
diffraction, cation exchange capacity, specific surface area
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